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PREFACE   TO   TITE   FIFTH  EDFITON. 


This  book,  of  which  the  previous  editions  appeared  in  1888,  i8gi, 
1897,  and  igo2,  was  the  outcome  of  a  strong  belief,  which  I  have  lield 
for  many  years,  that  a  work  on  Operative  Surgery  which  aimed  at 
being  more  comprehensive  in  scope  and  fuller  in  detail  than  those 
already  i)ublished,  would  be  of  service  to  many  who  had  recently  been 
elected  to  hospital  appointments,  and  to  those  who  were  working  for 
the  higher  examinations.  For  these,  and  these  onl}^  not  for  those 
with  a  large  surgical  experience,  this  book  is  intended,  and,  as  I  have 
pointed  out  here  and  there,  some  of  the  recommendations  made  apply 
to  those  who  have  not  a  well-appointed  hospital  at  their  back. 

Mr.  Steward  having  been  unable  to  continue  the  help  which  he 
gave  me  in  the  fourth  edition,  I  have  gratefully  availed  myself  of 
Mr.  E.  P.  Ptowlands'  services  in  the  sections  dealing  with  the  general 
surgery  of  the  abdomen  ;  for  these  he  has  made  himself  entirely 
responsible.  Mr.  G.  Bellingham  Smith,  Assistant  Physician  to  the 
Gyn?Dcological  department  at  Guy's  Hospital,  has  thoroughly  revised 
and  largely  re-written  the  chapters  dealing  with  "  Operations  on  the 
Ovary  and  Uterus  "  in  this  and  the  last  edition  ;  Dr.  Dakin  having 
given  this  help  in  the  third. 

Of  the  199  illustrations  in  the  first  edition  the  majority  were  made 
by  Mr.  C.  W.  Plogarth.  For  most  of  those  which  have  since  been 
added  I  am  indebted,  through  M.  Masson,  the  publisher,  to  Prof. 
Farabeuf 's  Precis  de  Manuel  Opcratoirc  ;  through  Herren  Lipsius  and 
Tischer,  of  Kiel,  to  Prof.  Esmarch's  and  Dr.  Kowalzig's  Chirurgische 
Technik ;  to  Dr.  Schroeder,  Dr.  H.  Tilley,  Mr.  J.  Hutchinson,  junr., 
Messrs.  AVatson  Clieyne,  C.B.,  Burghard,  and  W.  A.  Lane,  Dr. 
M.  R.  Richardson,  Mr.  Handley,  Prof.  Warren,  Dr.  Bickham,  and 
others.  Mr.  Rowlands  and  I  desire  also  to  acknowledge  our  indebted- 
ness to  the  Abdominal  Surgery  of  Mr.  Greig  Smith  and  Mr.  J. 
Swain ;  to  Messrs.  Jessett,  Paul,  Mayo  Robson,  Moynihan,  Henry 
Morris,  Barker,  Mitchell,  Fullerton,  Freyer,  and  to  Drs.  W.  J.  Mayo, 
Halsted,  Young,  Connell,  Binnie,  Scudder,  Edebohls,  Tuttle,  Miss 
Aldrich-Blake,  and  many  others,  for  their  permission  to  make 
use  of  blocks    and   illustrations  ;    and  the  like   permission  must    be 
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gratefully  acknowledged  in  the  case  of  some  who  have  passed  away, 
such  as  Mr.  Heath,  whose  offer  was  the  more  acceptable  and  valued 
because  unsought,  to  make  use  of  an}^  of  the  illustrations  in  his 
well-known  Course  of  Operative  Surgery. 

I  am  well  aware  that  the  book  will,  from  time  to  time,  require  much 
alteration.  This  is  unavoidable  in  a  subject  so  progressive  and 
changeful  as  Modern  Surgery  ;  it  is  especially  unavoidable  when  a 
writer  desires  to  do  full  justice  to  the  work  done  by  the  crowd  of 
labourers  engaged  in  the  same  field  at  the  present  time.  Man}'  of  the 
methods  suggested  in  these  pages  will,  later  on,  be  rejected,  but  it  is 
only  by  submitting  novelties  and  suggestions  to  the  one  true  test,  that 
of  Time,  that  we  shall  know  how  many  are  really  worthy  to  survive. 
If  my  book  aids  in  bringing  about  the  application  of  this  test,  it  will 
not  have  failed,  altogether,  in  its  purpose. 

The  plan  of  the  book,  with  which  some  of  my  judges  found  fault, 
remains  unchanged.  I  adopted  the  division  by  Regions  deliberately, 
desiring  that  those  for  whom  the  book  is  intended  should  stud}'  the 
anatomy  of  each  region  at  the  same  time  as  the  account  of  the 
operations. 

In  the  preface  to  the  last  edition  I  spoke  of  that  being  the  last 
occasion  on  which  I  should  take  an  active  share  in  this  book.  Owing 
to  the  prospect  which  the  future  then  opened  out  before  nie,  I  altered 
my  mind.  That  prospect  was  taken  from  me  in  March,  1905.  For 
the  sake  of  occupation  of  mind,  I  have  been  glad  to  go  on  with  my 
share  of  the  revision  of  this  edition.  Hereafter,  if  further  editions  be 
called  for,  the  pen  that  is  responsible  will  be  in  other  hands. 

It  remains  for  me  to  acknowledge,  very  gratefully,  the  encourage- 
ment given  me  by  my  reviewers  and  a  host  of  correspondents  from  all 
parts  of  the  world.  I  only  wish  that  my  book  deserved  better  the  kind 
things  that  very  many  have  written  of  it.  I  trust  that  this  edition  will 
be  found  to  give  proof  of  the  two  main  objects  which  I  have  ever  tried 
to  keep  before  me — to  do  justice  to  the  work  of  others  and  to  lessen, 
in  a  measure,  the  difficulties  through  which  I  have  passed  myself. 

W.  H.  A.  JACOBSON. 
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CHAPTER   I. 
OPERATIONS    ON    THE    HAND. 

AMPUTATION    OF    THE    FINGERS. 

Practical  Anatomical  Points. — I.  Position  of  the  Joints  (Fig.  i). 
— This  has  to  be  remembered — (a)  in  front,  (/?)  behind. 

(a)  In  front. — Three  sets  of  creases  correspond  here,  though  not 
exactly  to  the  joints.     Of  these,  the  lowest  crease  is  just  above  the 

Fig.  I. 


(Farabeuf.) 

joint;  the  middle  is  opposite  to  the  inter-phalangeal  joint;  the 
higliest,  nearly  f  inch  below  the  metacarpo-phalangeal  joint. 

(y8)  Behind. — It  is  to  be  remembered  here  (i)  that  in  each  case  it 
is  the  upper  bone  which  forms  the  prominence — viz.,  tlie  knuckle  is 
formed  by  the  head  of  the  metacarpal  bone,  the  inter-phalangeal 
prominence  by  the  head  of  the  first  phalanx,  and  the  distal  one  b}^ 
the  head  of  the  second  ;  (2)  that  the  joint  in  each  case  lies  below 
the  prominence,  the  distal  joint  being  j3_  inch,  the  inter-phalangeal 
^  inch,  and  the  metacarpo-phalangeal  joint  about  }^  inch  below.* 

II.  Shape  of  the  Joints. — In  the  distal  and  the  inter-phalangeal 
the  joint  is  concave  from  side  to  side,  and  presents  a  concavit}-  towards 

*  The  terms  "above"  and  ''below'  mean  nearer  to  and  farther  from  the  trunk. 
S. — VOL.    I.  I 
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the  tips:  in  the  metacarpo-phalangeal  joint,  on  the  other  hand,  the 
convexity  is  towards  the  finger-tips. 

III.  The  Theca. — This  fibrous  tunnel,  running  down  to  the  bases  ol 
the  distal  phalanges  and  upwards  to  the  palm,  gapes  widely  after  section. 
From  the  readiness  with  which  the  tendons  conduct  infection  into  the 
forearm  itself,  care  should  be  taken  to  keep  even  such  a  small  amputa- 
tion as  that  of  a  finger  strictly  sterile.  An  amputation  through  damaged 
parts  should  be  dressed  with  boracic  acid  fomentations  at  first,  and  such 
flaps  should  not  be  too  closely  united  with  sutures,  so  as  to  allow  for 
tension  and  to  provide  drainage. 

Operations  for  Amputation  of  the  Fingers.— As  one  fixed 

method  is  rarely  available,  and  as  the  rule  here  to  remove  as  little  as 
possible  is  unalterable,  several  should  be  practised,  including  among 
them  the  following  four,  of  which  the  first  two  are  the  best — viz. : 

1.  Long  palmar  flap  (Figs.  2,  5  and  6). 

2.  Long  palmar  and  short  dorsal  flap  (Fig.  7). 

3.  Two  lateral  flaps  (Figs.  4  and  7).      These  may  be  (a)  equal, 

(13)  unequal. 

4.  One  long  lateral  flap. 

5.  Two  equal  antero-posterior  flaps.* 

Of  these,  the  palmar  flap  is  usually  the  one  made  use  of.  Though, 
as  the  hands  are  by  far  most  frequently  placed  in  the  prone  position,  a 
dorsal  flap  falls  more  easily  into  place,  and  gives  a  more  concealed  scar, 
a  palmar  flap  has  the  greater  advantages  of  a  scar  which  is  not  pressed 
upon  when  anything  is  held  in  the  hand,  of  possessing  finer  sensitive- 
ness in  touch  and  better  nutrition ;  furthermore,  this  flap  is  available 
even  in  the  last  phalanx,  where,  from  the  presence  of  the  nail,  a  dorsal 
flap  is  not  obtainable  (Fig.  2). 

Amputation  of  a  Distal  Phalanx  by  a  Palmar  Flap  (Fig.  2). 

— First  Method. — The  hand   being  pronated,   a  strip   of  sterilised 

gauze  wound  round  the  phalanx  so  as 
to  give  a  firm  grip,t  and  the  adjacent 
fingers  well  flexed,  the  surgeon,  having 
placed  his  left  forefinger  just  below  and 
behind  the  joint,  and  flexed  the  phalanx 
strongly  with  his  thumb  (a  step  not  always 
easy  with  infiltrated  tissues),  cuts,  t  with 
a  slightly  semilunar  sweep,  and  draw- 
ing the  blade  from  heel  to  toe,  straight 
into  the  joint.  To  effect  this  neatly, 
the  convexity  of  the  sweep  should  pass 
Y^  inch  below  the  prominence  or  angle 
produced  by  flexion,  the  sweep  being 
made  by  laying  on  the  whole  edge  of 
the  knife,  while  with  the  point,  as  this 
incision  begins  and  ends,  the  lateral 
ligaments  are  partl}^  cut.  The  joint 
being  thus  freely  opened,  the  knife  is 

*  These  will  produce  a  stump  with  an  exposed  scar, 
t  In  the  drawing  this  is  left  out  for  the  sake  of  distinctness. 

I  The  knife  in  all  these  finger  amputations  should  be  narrow,  short,  and  slender,  yet 
strong  (Figs.  2  and  6). 


Fig.  2. 


AMlMTATluN    oK    TIIK    FINCKRS.  3 

insinuated  behind  the  base  of  the  i)hal!Uix  (a  step  which  is  facihtated 
by  dcpri'ssiiii,'  and  pulliiij^'  on  the  phahiiix),  and  (hen,  heiii<r  kept  cdose 
to,  and  panilhd  wilh,  the  bone,  cuts,  with  a  steady  sawiiij^  movement, 
a  thip  well  rounded  at  its  extremity,  about  two-thirds  in  length  of  the 
pnl]i  of  tlic  tinsel'.' 

Second  Method. — The  hand  being  supinated,  the  finger  to  be 
operated  on  e\(en(h'(l,  and  the  (jtiiers  flexed  out  of  the  way,  a  palmar 
flap  is  eut  by  transfixion,  the  knife  being  entered  just  behnv  the  palmar 
crease,  the  joint  being  then  opened  from  the  dorsum  as  before,  and  the 
phalanx  lastly  disarticulated.  If  transfixion  be  made  use  of,  the  follow- 
ing comment  of  Sir  F.  Treves  {Oper.  Sun/.,  vol.  i.  p.  308)  must  be 
remembered :  "  In  no  operation  upon  the  fingers  is  it  well  to  cut  the 
flaps  by  transfixion.  In  cutting  a  palmar  flap  by  this  means  there  is 
danger  of  slitting  up  the  digital  arteries.  The  flap,  moreover,  is  apt  to 
be  ])ointed  and  scanty,  and  to  contain  fragments  of  tendon." 

Third  Method. — If  the  surgeon  has  no  narrow  knife  by  him,  he  may 
modify  the  last  method  by  cutting  his  palmar  flap  first,  but  from  without 
inwards;  he  then  opens  the  joint  from  the  dorsum,  and  disarticulates. 

As  a  ride,  no  vessels  require  ligature.  Any  tendon  that  is  jagged 
should  be  cut  sipiare. 

Difficulties  and  Mistakes  in  Amputation  of  a  Distal  Phalanx. — 
(i)  The  flap  may,  of  course,  be  made  too  short;  it  is  often  made  too 
pointed.  I  would  take  this  opportunity  of  reminding  my  j-^ounf^er 
readers  that  as  the  long  bones  of  the  hand  are  large  in  relation  to  their 
soft  parts,  the  flap  or  flaps  should  always  be  cut  sufficiently  long.  The 
student  nnist  in  this,  his  first  amputation,  fix  upon  his  mind  a  rule 
which  must  be  followed  in  all  amputations,  large  or  small — to  measure 
with  the  eye  whether  the  flap  or  flaps  will  be  sufficient,  just  before  the 
flap  is  finally  cut.  (2)  If  the  phalanx  be  not  sufficiently  flexed,  or  if 
the  site  of  the  joint  has  not  first  been  marked  out  with  the  nail,  the 
latter  will  not  be  readily  opened.  It  is  very  common  for  students, 
forgetting  that  in  the  case  of  each  joint  this  lies  below  the  corre- 
sponding prominence  (Fig.  i),  to  cut  above  the  level  of  the  joint  here, 
their  knife  sawing  against  the  neck  or  head  of  the  second  phalanx. 
(3)  It  is  often  difficult  to  pass  the  knife  readily  behind  the  base  of  the 
phalanx,  especially  in  cases  where  the  blade  is  too  broad,  or  where,  as 
in  well- developed  hands,  the  base  of  the  phalanx  is  strongly  tuber- 
culated.  (4)  If  there  be  any  hitch  in  passing  the  knife  behind  the 
phalanx,  the  outline  of  the  flap  is  very  likely  to  be  jagged,  and  to 
cause  sloughing. 

Amputation    of  the    Second   Phalanx    (Figs.  4  and  5). — 

This,  as  a  rule,  should  be  performed  through  the  phalanx,  and,  when- 
ever this  is  possible,  beyond  its  centre,  so  as  to  leave  the  upper  half  or 
third  of  the  phalanx,  and  thus  ensure  some  attachment  of  the  flexor 
sublimis  being  preserved. 

While  the  rule  not  to  amputate  a  finger  at  the  joint  between  the 
first  and  second  phalanges,  and  a  fortiori  through  the  first  phalanx,  is 

*  If  the  tiap  is  insufficient,  the  head  of  the  second  phalanx  must  be  removed.  lu  this 
and  in  other  amputatious  in  the  hand,  owing  to  the  soft  parts  cut  through  being  often 
infiltrated  and  fixed,  the  flaps  are  easily  made  too  short,  from  the  desire  of  the  surgeon  to 
leave  as  much  as  possible. 

I — 2 
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a  sound  one,  as  there  is  a  risk  of  leaving  a  stump  stiff  and  incapable  of 
flexion,  there  is  no  doubt  whatever  that,  where  rapid  healing  has  been 
secured,  the  above  amputation  has  been  followed  by  the  flexor  tendon 
taking  on  afresh  and  suflicientl}' firm  adhesion,  and  so  leaving  a  longer 
and,  withal,  a  mobile  stump. 

In  the  following  special  cases  the  whole  or  part  of  the  first  phalanx 
may  be  left,  and  in  all  of  them  the  severed  flexor  tendons,  previously 
cut  long,  should  be  carefully  stitched  w'ith  sterilised  silk  to  the  cut 
theca  and  periosteum,  or  into  the  flaps  before  these  are  adjusted. 
Another  plan  is  to  suture  together  the  flexor  and  extensor  tendons  (cut 
long  and  square)  over  the  end  of  the  bone  (Waring). 

(i)  In  the  case  of  the  index  finger  the  proximal  phalanx  will  be  a  useful  opponent  to 
the  thumb,  as  in  holding  a  pen.  (2)  In  the  case  of  the  little  finger,  leaving  the  proximal 
phalanx  will  give  greater  symmetry  to  the  hand  when  this  is  flexed,  and  it  should 
accordingly  be  left,  if  the  patient  desire 

it-     (3)  In  amputation  of  all  the  fingers,  Fig.  4. 

the  proximal  phalanx  of  one  should,  if 
possible,  always  be  left  to  oppose  to  the 
thumb.  (4)  Where  a  patient  insists  on 
having  the  proximal  phalanx  left,  after 
the  risk  of  stifl'ness  has  been  explained 
to  him.  The  more  care  is  taken  to  fix 
the  severed  flexors  to  the  theca  or  exten- 
sors, the  more  quickly  the  stump  heals, 
and  the  younger  the  patient,  the  greater 
will  be  the  movement  gained.* 


A.  Flaps  after  amputation  of  terminal 
phalanx.  B.  Flaps  after  amputation  through 
second  phalanx,  c.  Amputation  of  second 
phalanx  (Heath).  In  each  case  antero- 
po.sterior  flaps  have  been  made.  In  B  the 
flexor  tendon,  and  in  c  both  flexor  and 
extensor  tendons,  should  be  sutured  as 
directed  above,  having  been  first  cut  lonar. 


Different  methods  for  partial  re- 
moval of  the  fingers.  In  the  index,  two 
rounded  lateral  flaps  ;  in  the  middle 
finger,  two  square  dorsal  and  palmar  ; 
in  the  case  of  the  ring  finger,  two 
rounded  flaps,  dorsal  and  palmar  ;  and 
in  the  little  finger,  a  single  dorsal  flap, 
are  shown.     (Farabeuf.) 


Amputation  through,  or  Disarticulation  of,  the  Middle 
Phalanx. 

(i)  By  a  Long  Palmar  or  Dorsal  Flap  (Figs.  5  and  6),  or  by 
Dorso-palmar  Flaps,  the  flaps  being  equal,  or  the  palmar  one  the 
longer  (Figs.  4  and  7). 


*  Dr.  Tiffany,  of  Baltimore  [Tram.  Amer.  Surg.  Assoc,  vol.  ii.  p.  826),  says  that  he 
has  been  in  the  habit  "for  a  number  of  years"  of  passing  the  stitches  which  unite  the 
skin  through  the  tendons  and  their  sheaths  in  amputation  at  the  joint  between  the  first 
and  second  phalanges.  "  I  have  never  failed,  as  far  as  I  can  remember,  to  secure  quite 
as  good  movement  as  if  Nature  had  originally  made  an  attachment  there  for  these 
tendons." 
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By  Dorso-palmar  Flaps. — The  surjjoon,  liiiviii^'  umrkcd  with  his 
h-l't  fon'rnij^cr  iiiul  thiiiiih*  the  spot  wlierc  he  intends  to  divide  the; 
hone,  cuts  hetween  these  points  a  short,  well-rounded  dorsiil  llap  of 
skin  ;  he  then  sends  his  knife  across  helow  the  hone,  making,'  it  enter 
and  emerge  at  the  hase  of  the  first  ilap,  and  cuts  a  palmar  flap 
ahout  '^  ineli  in  length,  and  not  pointed.     The  flaps  are  then  retracted, 

I'Ki.  5- 


Amputation  through  the  inter-phalangeal  joint  by  a  long  palmar  flap,  the  joint 
being  opened  first.     (Fergusson.) 


Fig.  6. 


Amputation  through  the  second  phalanx  by  a  long  pahnar  flap,  this  being  made 
first  by  transfixion.     (Fergusson.) 


the  hone  cleared  with  a  circular  sweep  of  the  knife,  and  divided  in  the 
manner  given  helow. 

By  Lateral  Flaps  (Figs.  4  and  7). — The  site  where  the  hone  is  to 
be  sawn  having  been  marked  by  tlie  left  forefinger  and  thumb  placed  on 
the  dorsal  and  palmar  aspects  of  the  finger  at  this  level,  the  surgeon, 
looking  over  the  finger,  enters  his  knife  in  the  centre  of  the  palmar 


These  are  left  out  of  the  drawings  for  the  sake  of  distinctness, 
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aspect,  and  carries  it,  cutting  an  oval  flap,  about  ^  inch  in  lengtli,  to  a 
corresponding  point  on  the  centre  of  the  dorsum,  and  then  from  this 
point  down  again  over  the  side  of  the  finger  nearest  to  him,  to  the 
point  where  the  knife  was  first  inserted.  The  flaps  being  dissected  up 
as  thick  as  possible,  and  the  remaining  soft  parts  severed  with  a 
circular  sweep,  the  bone  is  divided  with  saw  or  bone-forceps.  If 
necessary,  one  flap  can  be  cut  longer  than  the  other.  In  using  the 
bone-forceps  the  concave  surface  is  always  to  be  turned  away  from  the 


Fig.  7. 


In  the  second  finger,  amputation  through  the  second  phalanx  by  lateral  flaps 
is  shown.  The  bone  has  been  divided  below  the  insertion  of  the  flexor  sublimis  ; 
if  there  were  any  doubt  about  this,  the  tendon  would  be  stitched  to  the  theca  and 
flaps,  as  advised  at  p.  4.  In  the  index  finger,  amputation  through  the  second 
phalanx  by  short  dorsal  and  long  palmar  flaps  is  figured.  The  left  finger  and 
thumb  of  the  surgeon,  which  would  mark  the  base  of  the  flaps,  are  left  out  for  the 
sake  of  distinctness.  The  flaps  for  amputation  of  the  index  finger  at  the  metacarpo- 
phalangeal joint  are  also  shown,  the  straight  part  of  the  incision  being  placed 
rather  to  the  radial  side  of  the  head  of  the  metacarpal  bone.  The  scar  would  be 
better  hidden  if  the  incision  had  been  placed  on  the  ulnar  side  (p.  9). 

In  the  thumb,  the  flaps  for  amputation  at  the  carpo-metacarpal  joint  are  indi- 
cated. The  two  *  *  show  where  the  radial  artery  may  be  wounded,  near  the 
joint,  and  in  the  interosseous  space,  in  this  amputation  (p.  12). 

Ligature  of  the  radial  artery  at  the  back  of  the  wrist  is  also  represented.  The 
radial  vein  crosses  the  wound  from  angle  to  angle.  The  artery,  with  the  ligature 
under  it,  is  shown  between  the  extensor  ossis  metacarpi  and  extensor  primi  inter- 
nodii  in  the  lower  angle,  and  the  extensor  secundi  internodii  in  the  upper  angle 
of  the  wound  (p.  83). 

trunk;  if  this  precaution  is  taken,  and  the  bones  severed  quickly  with 
a  sharp  instrument,  the  section  will  be  clean,  and  not  crushed.  But  a 
fine  saw  is  much  the  better  instrument. 

Amputation   of  a  Finger,  e.g.,  Second  or  Third,  at  the 
Metacarpo-phalangeal   Joint   (Figs.   7,   8,    9   and   10).— This, 

the  commonest  amputation  in  the  hand,  being  required  for  severe 
crushes,  tubercular  disease,  and  some  cases  of  whitlow,  should  be  often 
practised.  Before  it  is  employed  for  an  injury,  the  remarks  on  The 
Conservative  Surgery  of  the  Hand  (p.  16)  should  be  consulted.  It  is 
usually  performed  by  the  modified   oval  method,   the  en  raquette   of 
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Mnl{j:aigne.  Liitenil  flaps  I  consider  better.  Other  methods,  to  be 
used  jiccordiiig  to  the  ct)Mditiou  of  the  soft  parts,  are  shown  behjw 
(Fip:.   10). 

The  hand  havinf^  been  pronated,  the  radial  and  ulnar  arteries 
couinuuuled  by  an  Esinarch's  bandaj^'e  or  the  finders  of  an  assistant 
above  the  wrist,  some  sterilised  <^auze  wrapped  round  the  danjiigcd 
fin<j;er,  and  the  adjacent  ones  llcxe<l  out  of  the  way  or  held  aside  with 
strips  of  sterilised  gauze,  the  })()int  of  the  knife  is  inserted  f  inch  above 
the  head  of  the  metacarpal  bone,  sunk  down  to  the  bone  itself,  and  then 
carried  down  in  the  middle  line  till  it  gets  well  on  to  the  base  of  the 
phalanx  ;  then,  diverging  to  one  side,  the 
knife  is  carried  obliquel}'  below  the  web* 
across  the  palmar  aspect  of  the  first  phalanx 
below  the  palm,  and  then  around  the  other 
side  of  the  phalanx  (also  below  the  web)  so 
as  to  join  the  straight  part  of  the  incision 
which  lies  over  the  head  of  the  metacarpal 
bone. 

Lateral  Flaps  (Fig.  lo). — In  practice,  espe- 
cially in  the  country,  where  an  an?estlietic  is 
not  always  easily  available,  it  is  much  prefer- 
able, because  quicker,  to  make  two  separate 
incisions,  each  beginning  |  inch  above  the 
head  of  the  metacarpal  bone,  and  meeting 
again  on  the  centre  of  the  base  of  the  palmar 
aspect  of  the  first  phalanx,  well  below  the 
palm,  instead  of  carrying  the  knife  con- 
tinuously round  the  finger.  This  method 
is  not  only  quicker,!  but  it  does  not  leave, 
as  in  the  first  method,  a  small  tongue  of 
tissue  on  the  palmar  aspect,  which  is  a  little 
difiicult  to  adjust  satisfactorily,  and  behind 
which  discharges  may  collect. 

Messrs.  Watson  Cheyne,  C.B.,  and  Burg- 
hard  {Manual  of  Surgical  Treatment,  pt.  iii. 
p.  249)  point  out  that  where  any  such  pro- 
jection is  present,  as  in  a  working  man's  hand  with  a  very  thick  palmar 
skin,  the  removal  of  a  Y-shaped  portion  here,  after  the  completion  of  the 
amputation,  will  cause  the  entire  disappearance  of  the  projection. 

Whether  the  method  by  lateral  flaps  or  en  raquette  be  employed,  the 
knife  should  be  used  boldly,  the  extensor  tendon  severed  in  the  first 
incision  over  the  head  of  the  metacarpal  bone,  and  the  soft  parts  at 
the  sides  cut  to  the  bone.  Then,  the  finger  being  now  extended,  one 
lip  of  the  cut  tissue  is  taken  up  with  the  finger  and  thumb,  the  flaps 
are  dissected  up  as  thick  as  possible,  tendons  cut  clean  and  square,  the 
lateral  and  anterior  ligaments  severed  with  the  point  of  the  knife,  and 
the  joint  opened  by  recollection  of  its  site  well  below  the  projecting 


Incisions  for  amputation  at 
the  metacarpo-phalangeal  joint. 
If  the  metacarpal  bone  requires 
removal  as  well,  the  apex  of  the 
incision  would  be  prolonged  up- 
wards.    (Fergusson.) 


*  Cutting  into  the  web  will  lead  to  much  more  haemorrhage,  too  short  flaps  unless  the 
head  of  the  bone  is  removed,  and  increase  of  pain  in  healing. 

t  Because  it  avoids  the  hitch  usually  met  with  in  carrying  the  knife  around  the  base 
of  one  finger  between  two  others. 
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knuckle  (p.  i,  Fig.  i).  Disarticulation  will  be  facilitated  b}'  twisting 
the  finger,  first  to  one  side,  and  then  to  the  other,  so  as  to  render  tight 
the  parts  which  remain  to  be  cut.  On  no  account  should  the  knife 
needlessl}'  enter  the  palm.  This  will  only  lead  to  troublesome  bleeding, 
especially  in  inflamed  parts,  and,  perhaps,  to  the  spreading  of  infective 
inflammation. 

A  caution  may  be  given  here  which  applies  to  all  amputations  but 
especially  to  those  performed  for  accidents,  where  there  may  not  have 
been  time  to  secure  absolute  sterilisation  of  the  parts  concerned.  It  is 
very  easy  for  the  tendons,  when  they  are  drawn  down  in  order  that  they 
may  be  cut  short  and  square,  to  carry  up  infection  as  they  retract  into 

Fig.  9. 


Amputation  of  the  middle  finger  by  lateral  flaps  (Heath).  The  neck  of  the 
bone  should  be  more  fully  cleaned,  the  tendons  separated,  and  the  bite  of  the 
forceps  pressed  more  securely  round  the  neck  of  the  bone. 

their  sheaths.      At  this  stage  especially  it  is  important  to  use  some 
efficient  antiseptic  irrigation,  such  as  lysol. 

"Where  strength  has  to  be  considered  rather  than  appearance,  the  head 
of  the  metacarpal  bone  should  be  left,  whatever  be  the  rank  in  life  of 
the  patient,  as  the  transverse  ligament  is  thus  less  interfered  with,  the 
hand  less  weakened,  and  the  palm  not  opened  up.  But  where  appear- 
ance is  the  most  important  point,  and  the  mutilation  is  to  be  hidden  as 
much  as  possible  by  the  approximation  of  the  fingers,  the  head  of  the 
bone  should  be  removed  by  a  narrow-bladed  saw  or  by  bone-forceps* 
(Fig.  g).  In  either  case  the  section  should  be  made  obliquely  from 
above  downwards  and  from  behind  forwards,  so  as  to  remove  more  on 
the  dorsal  than  the  palmar  aspect.  In  such  cases,  after  a  little  practice, 
it  is  not  necessary  to  perform  disarticulation,  the  metacarpal  bone  being 


*  With  the  precautions  given  at  p.  6.     A  saw,  avoiding  splintering,  is  preferable. 
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severed  niter  the  Haps  have  hecn  dissected  upwards  to  the  jyropcr  h-V(d. 
Here,  too,  care  must  be  serupuh)usly  taken  not  to  inti  rfere  with  tlie 
tissues  in  the  puhu. 

After  removal  of  the  lintfer  and  the  Msinarch's  handaf^'e,  one;  or  more 
digital  vessids  will  itMiuire  liuatine,  lyin<^'  rather  deeijl}-  opposite  the  weh 
of  tlie  linger.* 

In  the  case  of  the  thmnh,  index  (Figs.  7  and  lo)  or  little  finger,  the 
straight  part  of  the  oval  incision  should  be  placed  to  the  ulnar  side  of 
the  metacarpal  bone,  rather  than  in  the  dorsal  mid-line,  as  the  line  of 
incision  will  be  better  concealed.  In  these  cases  the  saw  or  bone- 
forceps  should  be  applied  obliquely  from  without  inwards  and   from 

Fin.  10. 


DiiJ'ercut  methods  of  amputating  tlic  thumb  and  fingers  at  their  metacarpo- 
phalangeal joints.  In  the  case  of  the  thumb  a  long  palmar  flap  has  been  made  ; 
in  the  index  a  palmar  and  external  flap  :  in  the  middle  finger  a  circular  incision 
and  a  straight  dorsal  cut  (a  modification  of  the  method  en  ruqucttc)  have  been 
employed  :  the  ring  finger  has  been  removed  by  two  lateral  flaps,  and  the  little 
one  by  an  internal  and  palmar  flap.     (Farabeuf.) 

within  outwards  respectively,  so  as  to  leave  no  projecting  bone  on  the 
radial  or  ulnar  aspect  of  the  hand,  and,  in  the  case  of  the  index,  to 
allow  of  the  thumb  being  readily  approximated  to  the  second  finger. 

It  may  be  worth  while  to  add  the  following  hints  with  regard  to  the 
after-treatment — (i)  Not  to  bandage  the  adjacent  lingers  too  closely  or  too 
long  together,  otherwise  a  tendency  to  cross  at  their  points  will  be 
noticed  later  on.  (2)  In  this  and  all  other  disarticulations  where,  in  spite 


*  Care  should  be  taken  to  secure  these  vessels,  especially  where  they  arc  enlarged  in 
any  inflammatory  condition,  otherwise  profuse  bleeding  may  take  place  a  few  hours  after 
the  operation. 
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of  copious  irrigation  with  sterile  saline  or  other  solution,  a  coexisting 
infective  condition  cannot  be  got  rid  of  with  certainty,  the  cartilage  should 
be  removed.  Tedious  exfoliation  is,  otherwise,  certain.  As  already 
advised,  there  should  be  no  close  suturing  in  these  cases,  andboracic  acid 
fomentations  should  be  employed  at  first.  In  this  and  many  other 
amputations  of  the  hand,  perforated  zinc,  which  can  be  easily  boiled 
when  needed,  is  tlie  best  material  for  splints. 

Disarticulation  by  a  Circular  Incision  with  a  Straight  One 

on  the  Dorsum  (Fig.  lo). — This  method,  a  modification  ot  the  one 
en  raqnette,  is  preferred  by  Farabeuf  as  simpler  and  sacrificing  less 
skin.  The  hand  being  completely  supinated,  and  the  other  fingers  bent 
out  of  the  way,  the  surgeon  cuts  across  the  root  of  the  finger  in  the 
digito-palmar  fold,  gohig  down  to  the  bone,  and  encroaching  as  far  as 
possible  on  the  sides  of  the  finger.  The  hand  being  pronated,  the  ends 
of  the  circular  incision  are  prolonged  up  to  the  middle  line  of  the  dorsal 
aspect  of  the  finger,  where  a  straight  cut,  beginning  a  little  above  the 
level  of  the  joint,  is  drawn  down  to  and  perpendicular  to  the  first.  By 
this  means,  two  right-angled  flaps  are  marked  out.  These  are  raised, 
and  the  bone  disarticulated,  by  the  steps  already  given. 

Amputation  by  a  Single  Flap.— Where,  owing  to  the  state 
of  the  soft  parts,  this  method  is  reqtiii'ed,  Fig.  lo  shows  how  it  may 
be  emploved. 

Amputation  of  a  Finger,  together  with  Removal  (complete 

or  partial)  of  its  Metacarpal  Bone. — Tins  operation  is  easily  per- 
formed by  a  modification  of  the  method  en  raqnette  or  that  by  lateral 
flaps  just  described.  It  is  only  needful  to  prolong  the  dorsal  part  of 
the  former  incision  or  the  apex  of  the  latter  as  far  as  the  carpo- 
metacarpal joint.  Disarticulation,  when  the  parts  are  much  swollen, 
wnll  be  safely  performed  here  by  carefully  prolonging  back  the  dorsal 
incision  in  a  wound  kept  bloodless  till  the  joint  is  felt  and  seen, 
suitably  manipulating  the  finger  so  as  to  put  the  structures  attached  to 
the  metacarpal  bone  on  the  stretch,  remembering  the  insertion  of 
tendons  into  some  of  these  bones,  severing  the  ligaments  of  the  articu- 
lations with  careful  touches  of  the  knife,  and  not  sinking  this  into  the 
palm  for  fear  of  wounding  the  palmar  synovial  sac  or  the  deep  palmar 
arch.  ^Yherever  possible,  the  extensor  tendons  should  be  drawn  aside 
and  carefully  preserved.  In  infected  cases,  the  greatest  care  must  be 
taken — e.g.,  irrigation  with  sterile  saline  solution,  application  of  pure 
carbolic  acid,  &c. — when  a  carpo-metacarpal  joint  is  opened.  Where 
a  metacarpal  bone  is  removed  for  such  a  disease  as  sarcoma,  Messrs. 
Watson  Cheyne,  C.B.,  and  Burghard  {Manual  of  Surgical  Treatment, 
pt.  iii.  p.  152)  advise  that  the  adjacent  bones  on  one  or  both  sides  be 
removed  as  well,  to  avoid  the  risk  of  leaving  disease  behind.  They 
add:  "  When  more  than  one  metacarpal  bone  is  removed,  it  is  well  to 
take  away  at  least  one  finger  in  order  to  preserve  the  full  use  of  the 
hand.  Unless  this  be  done  the  fingers  are  apt  to  be  crowded  together 
as  the  wound  contracts,  and  considerable  interference  with  their 
usefulness  may  ensue." 

In  the  case  of  the  little  finger  the  ulnar  border  should  be  chosen  for 
the  incision,  or,  if  the  dorsal  tissues  are  much  damaged,  a  palmar  and 
internal  flap  may  be  made.  In  clearing  the  metacarpal  bone  the  knife- 
point must  be  kept  very  close  to  the  bone.     If  only  a  portion  of  the 
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bone  needs  removal,  this  should  he  divided  with  ii  gaw  and  not  hono- 
fbiceps.  Faraheut'  [fives  the  very  practical  hint  that  piiniaiT  uiiiuu 
shoidd  be  secured  by  tiie  Haps  meeting  readily.  Otherwise  the  c(jn- 
trnction  of  the  scar  will  drag  upon  the  next  surviving  finger,  and  cause 
it  to  stick  dul  IVinii  its  Icllows  in  a  very  unly  fashion. 

Amputation  of  Two  or  Three  Contiguous  Fingers.— When 

(a    very    rare  contingcin-y)    two    or    more    lingers  require  rcnnnal  at 

the   same   level — i.e.,   througli  their  metacaipo- 

phalangeal  joints,   or  higher  up — the    modified  •''lo-  "• 

racquet  or  lateral  flaps  may  again  be  employed, 

the  apex  of  the  dorsal  incision  starting  between 

the    fing<'rs    when    two,    and    over    the    central 

metacarpal  bone  when  three  fingers  have  to  be 

removed. 

AMPUTATION    OF    THE    THUMB. 

Amputation  of  Phalanges  of  Thumb.— 

Very  little  need  be  said  about  this  operation, 
as  it  is  very  rarely  performed.  Owing  to  its 
numerous  muscles,  the  thumb  is  extremely 
mobile,  and  thus  escapes  injury.  Thanks  to  its 
abundant  vascular  sup2)ly,  trimming  of  the  soft 
parts  after  an  injury  will  generally  leave  more  of 
the  thumb  to  o})pose  to  the  fingers  than  an}^  set 
operation. 

In  cases  of  necrosis  after  whitlow,  I  have 
twice  removed  both  phalanges,  the  soft  parts 
consolidating  usefully*  with  the  aid  of  the  peri- 
osteum that  was  left.  For  further  remarks 
on  preserving  the  thumb,  see  Excision  of  the 
Thumb,  p.  13. 

Operation. — Amputation  of  the  phalanges  of 
the  thumb  may  be  performed,  in  the  case  of  the 
distal  one,  by  a  long  palmar  flap,  as  in  the  case 
of  a  finger  (Figs.  2,  5,  and  10)  ;  in  the  case  of 
the  first  phalanx,  by  antero-posterior,  lateral,  or 
a  modification  of  the  oval  method.  In  the  last 
case,  if  the  incision  be  begun  on  the  radial,  and  not  upon  the  dorsal 
aspect,  less  damage  will  be  done  to  the  tendons.  In  any  case  the 
incisions  should  be  carried  well  on  to  the  phalanx  to  ensure  sufficient 
flaps  to  cover  the  head  of  the  metacarpal  bone,  together  with  the 
sesamoid  bones,  which  should  never  be  removed. 

The  line  of  the  metacarpo-phalangeal  joint  is  very  nearl}-  transverse, 
and  lies  just  in  front  of  the  knuckle. 

After  amputation  of,  or  through,  the  phalanges,  the  severed  end  of 
the  long  flexor,  previously'  cut  long,  should  be  carefully  stitched  into 
the  angle  of  the  flaps  and  to  the  extensor,  and  into  the  theca  and 
periosteum  as  well,  if  possible. 


Kemoval  of  little  finger 
and  its  metacarpal  bone 
by  the  oval  method.  Care 
has  been  taken  not  to 
cut  into  the  web.  Ampu- 
tation of  the  wrist  by 
antero-posterior  flaps  is 
also  shown,     (Heath.) 


*  This  is  strongly  indicated  in  those  cases  where  it  is  especially  important  to  leave  the 
thumb  long  for  holding  a  pen  or  any  delicate  instrument. 
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Fig.  12. 


Amputation  of  the  Thumb  at  the  Carpo-metacarpal  Joint 

(Fi^'s.  7  and  12). 

Indications. — This  operation  is  rarely  called  for  on  the  living 
subject.*  Gunshot  injuries,  some  growths  of  the  phalanges  and 
metacarpal  bone  (see  below,  p.  13),  epithelioma  of  a  scar,  and  melanotic 
sarcoma,  occasionally  call  for  it. 

Operation. — The  position  of  the  joint  between  the  trapezium  and 
metacarpal  bone,  its  shape,  with  two  saddle-like  articular  surfaces 
fitting  into  each  other  "  b}^  reciprocal  reception,"  and  the  position  of  the 
radial  artery  passing  over  the  back  of  the  styloid  process  just  above 
thisjoint  (Figs.  7  and  52),  andagain,wlien  perforating  the  first  interosseous 
space,  lying  close  to  the  metacarpal  bone,  must  be  remembered. 

The  operation  is  usually  performed  by  the 
oval  method  (Fig.  7). 

An  Esmarch's  bandage  having  been  applied 
above  the  wrist,  the  hand  held  midwa}'  between 
pronation  and  supination,  and  the  thumb  held 
over-extended  so  as  to  relax  the  parts,  the 
surgeon  inserts  the  point  of  a  strong  narrow 
scalpel  or  bistoury  just  above  the  joint.  This 
lies  a  full  finger's-breadth  below  the  tip  of  the 
styloid  process.  Its  position  can  usualh'  be 
made  out  by  tracing  up  the  metacarpal  bone 
with  one  finger  along  its  inner,  and  the  thumb 
along  its  outer  margin,  the  thumb  being  alter- 
nately abducted  and  adducted.  The  knife, 
entering  between  the  tendons  of  the  extensor 
ossis  and  primi  internodii,  should  avoid  la 
tahaticre  anatomiqiic  (p.  82)  and  the  radial 
arter}'.  Where  there  is  much  swelling  com- 
parison must  be  made  with  the  sound  thumb. 
The  incision  is  then  carried  along  the  dorsum 
of  the  bone  as  far  as  the  base  of  the  first 
phalanx,  where  it  passes  (in  the  case  of  the  left 
thumb)  obliquely  to  the  ulnar  side  above  the 
web,  and  then  around  the  palmar  aspect  of  the 
phalanx,  along  the  radial  side,  to  join  the 
dorsal  incision  again.  Taking  up  first  one 
edge  of  the  incision  and  then  the  other,  the 
surgeon  dissects  up  the  soft  parts  from  the  bone,  keeping  the  knife- 
point very  close  to  this,  especially  on  the  inner  side.  The  extensor 
tendons  and  the  short  muscles  of  the  thumb  being  severed,  the  joint 
between  the  trapezium  and  metacarpal  bone  is  felt  for  and  opened 
from  behind,  the  whole  thumb  being  strongly  flexed  into  the  palm :  the 
thumb  is  now  removed  by  putting  the  remaining  tissues  on  the  stretch 
by  twisting  the  metacarpal  bone  in  difierent  directions. 

Amputation   of  the    Thumb    at  the    Carpo-metacarpal   Joint    by  Transfixion 

(Fig.  12). — The  hand  being  held  as  before,  and  the  parts  relaxed  by  slightly  adducting  the 
thumb,  an  incision  is  made  (in  the  case  of  the  left  thumb)  from  the  base  of  the  meta- 
carpal bone  rather  to  its  palmar  aspect,  along  its  dorsum,  and  then  obliquely  to  the  ulnar 


It  is  not  unfrequently  used  as  an  examination-test. 
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ftitle  of  the  l)asc  of  the  lir.st  phalanx  ;  tht;  kiiitV',  .1  lung  narrow  biistoury,  is  then  piirilicd 
from  this  point,  at  the  junction  of  llic  web  with  t lie  thunib,  across  the  palmar  aspect  of 
the  tliumb,  to  the  point  where  the  incision  started,  over  the  carpo-metacarpal  joint.  Hy 
cutting  outwards,  along  the  line  indicatcil  in  Fig.  12,  a  flaf)  is  formed  of  the  tissues  in  the; 
ball  of  the  thumb,  the  knife  being  kept  close  to  the  bone  at  first,  but  used  more  lightly 
and  kept  more  superficial  afterwards,  as  it  comes  out  through  the  skin  over  the  sesamoid 
bones  and  base  of  the  lii-st  phalanx,  to  prevent  its  being  locked  here.  This  flap  Ix-ing 
held  back,  the  metacarpal  bone  is  dissected  out  by  keeping  the  knife  close  to  it,  the  joint 
opened,  and  the  thumb  removed  <vs  before. 

On  the  right  side,  it  is  better  to  cut  the  i)almar  flap  by  transfixion  first,  making  it 
enter  and  emerge  just  as  is  given  above.  The  blade  of  the  knife  is  then  drawn  from  the 
base  of  the  first  phalanx  obli^iuely  across  the  dorsum  of  the  metacarpal  bone,  from  one 
extremity  of  the  translixion  incision  to  the  other.  The  operation  is  then  comi)leted 
as  before. 

Whatever  method  is  employed,  the  radial  artery  should  not  be 
seen  ;  only  its  digital  branches  should  require  ligature. 

In  practice,  total  removal  of  the  thumb  is  one  of  the  rarest  amputa- 
tions. Part  of  the  metacarpal  bone  should  always  be  left,  if  possible. 
Even  if  stitf,  it  will  be  most  useful  when  the  fingers  are  opposed  to  it. 
The  long  flexor  should  alwaj's  be  sutured  as  advised  at  p.  4. 


PARTIAL    EXCISION    OP    THE    THUMB. 

Removal  of  Phalanges. — Owing  to  the  exceeding  value  of  the 
thumb,  a  phalanx  shouhl  always  be  preserved,  if  possible,  not  only  in 
whitlow-necrosis,  but  in  the  case  of  the  first  or  proximal  phalanx 
when  it  is  the  seat  of  enchondroma.  By  this,  not  only  is  appearance 
saved  by  the  lessened  shortening,  but  the  use  of  the  long  flexor,  in 
particular,  is  preserved. 

Mr.  Koyes  Bell  (^Lancet.  1872,  vol.  ii.  p.  846)  published  a  case  in  which  he  excised 
the  proximal  phalanx  in  a  woman,  aged  19,  for  a  huge  enchondroma  of  sixteen  years' 
growth,  the  joints  being  movable.  The  phalanx  was  excised  by  two  semilunar  incisions 
over  the  tumour,  the  knife  kept  close  to  the  bone,  and  the  joints  opened.  Xo  tendons 
were  cut.  Eighteen  months  later  the  condition  of  the  thumb  was  excellent,  both  for  all 
general  movements  and  for  writing. 

In  1897  1  performed  a  like  operation  on  a  patient  aged  33.  The  first  phalanx  of  the 
right  thumb  was  removed,  by  a  single  dorsal  incision,  for  an  enchondroma  of  twelve 
years'  standing,  and  the  base  of  the  distal  one  resected  for  a  similar,  but  much  smaller, 
growth.  The  long  flexor  was  stitched  to  the  portion  of  the  distal  phalanx  left.  The 
thumb  was  put  up  in  a  perforated  zinc  splint.  Healing  was  complete  in  three  weeks ; 
active  and  passive  movements  were  then  assiduously  begun.  When  I  last  saw  the  patient, 
six  months  after  the  operation,  the  thumb  was  much  shortened  and  also  somewhat  weaker 
than  its  fellow,  but  it  was  steadily  gaining  in  strength  and  usefulness,  and  its  movements 
were  almost  completely  restored. 

Removal  of  Metacarpal  Bone. — This  should  always  be  excised, 
wherever  possible,  in  preference  to  sacrificing  a  part  of  such  incalculable 
value  as  the  thumb. 

Sir  W.  Fcrgusson  {Pract.  Surg.,  p.  322),  in  speaking  of  this  operation,  says  that  he  saw 
it  once  performed,  and,  though  the  member  was  far  from  strong,  the  patient  could  use  a 
needle  with  tolerable  facility  afterwards,  and  he  further  remarks  that  the  comparative 
shortness  of  the  bone  removed,  and  the  firm  cushion  of  soft  parts  that  remains  after  its 
excision,  will  make  the  remaining  part  useful. 
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A  straight  incision,  which  reaches^ inch  be3'ond  each  extremit}-  of  the 
bone,  having  been  made  along  the  dorsum,  the  tendons  are  drawn  aside  ; 
the  distal  end  and  joint  are  next  cleared  and  opened,  when  the  bone  can 
be  used  as  a  lever  whilst  it  is  freed  from  the  soft  parts  on  the  palmar 
aspect  and  then  disarticulated.  Removal  of  this,  as  with  the  other 
metacarpals,  is  sometimes  facilitated  by  dividing  the  bone  in  the  centre 
and  removing  it  in  two  pieces.  In  j-oung  subjects  the  epiphj'sis,  if 
health}',  should  be  left.  If  possible,  the  periosteum  should  alwa3's 
be  preserved. 

The  radial  artery  must  be  remembered  both  on  the  ulnar  side  of  the 
metacarpal  bone  and  at  the  carpo-metacarpal  joint  (Figs.  7  and  52). 


EXCISION    OF    THE    FINGERS. 

Only  excision  of  joints  need  be  alluded  to  here,  as,  save  in  the  case  of 
removal  of  the  distal  phalanx  (or  the  last  two  in  the  case  of  the  index) 
for  necrosis,  excision  of  a  phalanx  leaves  a  very  useless  finger. 

Excision  of  Thumb  and  Finger  at  the  Metacarpo-phalangeal 
Joint.    Reduction  of  Dislocations  here. — Tiie  difficulty  often 

met  with  in  reducing  a  metacarpo-phalangeal  dislocation  in  the  case  of 
the  thumb  has  long  been  recognised.  Mr.  Battle  has  shown  with 
instructive  cases  {Lancet,  1888,  vol.  ii.  pp.  1222,  1271)  that  like  diffi- 
culty, due  to  similar  causes,  ma}'  be  met  with  in  the  case  of  the  finger, 
especially  the  index.  Other  papers  by  the  late  Mr.  Davies  Colley 
and  Mr.  Symonds  {Lancet,  1888,  vol.  i.  p.  522)  and  Mr.  Jordan  Lloyd 
{Lancet,  1892,  vol.  i.  p.  469)  will  repay  perusal.  While  many  different 
causes  of  the  above  difficulty  must  be  remembered,  viz.,  the  buttonhole- 
like slit  with  which  the  two  heads  of  the  flexor  brevis  and  their 
sesamoid  bones  now,  in  their  altered  relations,  embrace  the  head  of  the 
metacarpal  bone  ;  the  lateral  ligaments ;  the  interposition  of  the 
glenoid  or  anterior  ligament  between  the  base  of  the  phalanx  and  head 
of  the  metacarpal ;  the  contraction  of  the  numerous  muscles  around 
the  dislocation  ;  the  shortness  of  the  leverage  afforded  by  the  dislocated 
bones,  and,  occasionally,  a  displaced  long  flexor  tendon,* — while  all  these 
must  be  remembered,  the  chief  cause  of  the  difficult}-  is  the  displace- 
ment of  the  glenoid  ligament.  This,  in  reality  a  fibro-cartilaginous 
plate,  occvipies  the  interval  between  the  lateral  ligaments  on  the 
palmar  aspect  of  each  joint,  and  is  firmly  united  to  the  phalanx  but 
loosely  to  the  metacarpal  bone.  It  is  continuous  at  each  side  with  the 
lateral  ligaments,  so  that  the  three  form  an  undivided  structure  which 
covers  the  joint  except  on  the  dorsal  aspect.  As  the  weakest  attach- 
ment of  the  glenoid  ligament  is  to  the  metacarpal  bone,  it  is  here  that 

*  In  a  case  of  Mr.  Turner's  {Clin.  Soc.  Trans.,  vol.  xxi.  p.  170)  it  was  a  very  tense  long 
flexor,  which  had  slipped  to  the  inner  side  of  the  metacarpal  bone,  and  thus  prevented 
reduction  until  pulled  up  with  a  blunt  hook.  Mr.  .J.  C.  Wordsworth  long  ago  {Lancet, 
1863,  vol.  ii.  p.  443)  published  a  case  showing  that  the  difBculty  in  rediaction  of  this 
dislocation  was  sometimes  due  to  displacement  of  the  long  flexor  tendon.  MM.  Duplay 
and  Eeclus  {Traite  de  Chiriirg.,  t.  iii.  Fig.  133)  illustrate  this  from  a  specimen  of 
M.  Farabeuf's  {Bull,  de  la  Soc.  de  Chir.,  1878,  p.  457),  which  shows  extremely  well  the 
head  of  the  metacarpal  caught  between  the  outer  head  of  the  flexor  brevis  on  the  one  side, 
and  the  lonsr  flexor  and  the  inner  head  of  tlie  flexor  brevis  on  the  other. 
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the  ligament  gives  way  when  dislocation  (K'curs  in  violent  hyper- 
extension  of  the  joint,  the  displaced  phalanx  carrying  the  ligament  with 
it  over  the  head  of  the  metacari)al  hone. 

Assuming  that  the  anterior  and  lateral  ligaments — one  structure — 
with  the  sesamoid  l)on(S  in  the  ilexor  hrevis  form  the  chief  imi)ediment 
to  reduction,  nuinipulation  should  be  tried  first,  and  always  witii  an 
antesthetic  if  possible.  In  the  case  of  the  linger,  the  displaced 
phalanx  is  well  tilted  back  on  to  the  dorsum  of  the  metacari)al,  in 
order  to  bring  the  glenoid  and  other  structures  already  mentioned  well 
in  fri)nt  of  the  anterior  margin  of  the  articular  surface  of  the  phalanx 
before  flexion  is  employed.  This,  with  firm  pressure  of  the  thuml>s 
against  the  base  of  the  displaced  phalanx,  generally  causes  it  to  slip 
into  place.  In  the  case  of  the  thumb,  reduction  by  Fabri's  method 
should  be  tried  on  the  same  lines  as  those  already  given,  the  whole 
thumb  being  first  adducted  towards  the  palm. 

If  the  above  fail,  a  tenotome*  should  be  introduced  on  either  side  01 
the  extensor  tendons  about  a  quarter  of  an  inch  behind  the  articular 
surface  of  the  phalanx,  the  bones  being  extended,  and  the  two  heads 
of  the  flexor  brevis  divided  together  with  the  glenoid  ligament  which  is 
displaced  and  lying  on  the  dorsum  of  the  articular  end  of  the  metacarpal 
bone.  Reduction  will  then  probably  be  effected  by  flexion,  extension, 
and  rotation.  The  i)uuctures  are  closed  with  collodion,  and  the  joint  put 
up  flexed  on  a  perforated  zinc  splint.  Movements  should  be  begun, 
according  to  the  amount  of  tenderness  and  swelling,  within  five  or  six 
days.  If  the  above  fail,  an  incision,  1^  inches  long,  should  be  made  to 
the  radial  side  of  the  dorsum  of  the  joint.  The  want  of  room  and 
the  close  connection  of  the  extensor  tendons  with  the  capsule  always 
render  this  small  operation  one  of  some  difficulty.  By  a  sufficiently  free 
dorsal  incision,  the  extensor  tendon  is  easily  separated  from  the  bones 
beneath  and  held  aside  with  a  strabismus  hook  or  hooked  probe. 

AVhen  the  joint  is  opened,  any  tight  bands,  whether  of  the  lateral  or 
the  transverse  fibres  uniting  the  sesamoid  bones,  and  corresponding 
to  the  glenoid  Ifgament  or  the  flexor  brevis,  are  divided  or  displaced. 
If  the  flexor  tendon  be  the  cause  it  is  replaced  with  a  strabismus  hook. 
If  more  is  required,  the  soft  parts  are  freely  retracted,  and  the  ends  of 
the  displaced  metacarpal  bones  having  been  cleared  by  keeping  the 
knife-point  closely  applied  to  them,  sufficient  is  then  removed  in  situ 
by  a  narrow  saw,  which  is  preferable  to  bone-forceps.  Free  resection 
of  one  bone  will  probably  suffice,  if  sufficiently  free  ;  merely  paring  off 
the  articular  cartilage  is  likely  to  lead  to  a  stift"  joint.  Only  if,  owing  to 
the  amount  of  matting,  or  previous  inflammation,  there  be  additional 
risk  of  ankylosis,  should  the  base  of  the  first  phalanx  be  removed  as 
well.  Care  must  be  taken,  before  this  is  done,  to  detach  carefully,  as 
completely  as  possible,  the  tendons  inserted  into  it,  together  with  the 
periosteum,  and  where  two  freshly  sawn  surfaces  are  left  additional 
precautions  must  be  taken  against  ankylosis.  An}'  tendon  accidentally 
cut  should  be  sutured.  Drainage  should  be  provided  with  sterilised 
horsehair.  The  patient  must  be  prepared  for  some  shortening, 
especially  if  an  epiphysis  has  been  removed. 

*  The  tenotome  should  be  strong  as  well  as  narrow,  as  there  is  difficulty  in  manipu- 
lating it  between  the  displaced  articular  surfaces. 
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Excision  of  an  inter-phalangeal  joint  may  be  required  in  some  very 
rare  cases  of  "  snapping"  or  "  clasp-knife  finger,"  where  the  trouble  is 
believed  to  be  due  to  irregularity  of  the  joint  surfaces  (p.  34).  Also  in 
those  cases  of  congenital  contraction  of  the  finger  (p.  34)  where  the 
lateral  ligaments  are  much  shortened.  At  p.  35  I  have  pointed  out 
that,  in  some  cases  of  needles  deeply  situated  in  the  palm,  a  dorsal 
incision  and  partial  removal  of  a  metacarpal  bone  affords  the  best  way 
of  getting  at  the  foreign  body. 

CONSERVATIVE    SURGERY    OF    THE    HAND. 

AVhile  every  case  must  be  decided  by  itself,  I  trust  that  the 
following  may  be  of  service  to  my  j'ounger  readers  when  called 
upon,  suddenly,  to  form  what  is  one  of  the  most  important  decisions 
in  all  surgerv. 

i.  The  question  of  trying  to  unite  a  totally  separated  part  is 
alluded  to  at  p.  23.  The  question  of  palmar  haemorrhage  is  considered 
fit  p.  35  ;  and  the  treatment  of  injuries  to  tendons  and  nerves  will  be 
found  under  these  headings  respectively. 

ii.  Save  in  the  very  rarest  cases,  where  the  combined  comminution  of 
bone,  injury  to  tendons,  and  stripping  off  of  skin  is  extreme,  no  set 
amputation  is  to  be  performed.  In  the  case  of  a  part  of  sucli  incalcul- 
able value,  and  so  well  supplied  with  blood  as  the  hand,  the  surgeon 
should  remember  Yerneuil's  words  and  not  "  approach  these  cases  with 
the  bistoury."  He  is  to  render  the  parts  as  thoroughly  aseptic  as  possible 
(p.  ig),  and  then  to  wait  and  see  what  Nature  will  do  towards  the 
liltinaate  restoration  of  usefulness.  This,  of  course,  entails  risks  of 
suppuration,  sloughing,  and  even  worse  ones,  such  as  tetanus. 
Assiduous  attention  to  the  advice  at  p.  ig  alone  justifies  running  these 
risks. 

Speaking  generally,  these  cases,  in  which  the  decision  has  to  be  made 
between  too  conservative  surgery  and  in  removing  too  much,  fall  into 
two  groups.  A.  Injuries  limited  to  the  fingers. — Here  conservative 
sm'gery  is  less  rigidly  indicated  than  in  complicated  and  extensive 
injuries  to  the  hand.  If  the  injury  to  the  finger,  especially  the  third  or 
fourth,  be  such  that  useful  function  will  be  lost,  it  will  be  wiser  to 
amputate  it,  and  not  hold  out  any  hopes  of  usefulness,  which  will 
only  prove  illusive.  If  it  be  the  index  which  is  most  damaged,  the 
surgeon  will  remember  that  a  freely  movable  middle  finger  will 
steadily  improve  in  sharing  with  the  thumb  the  loss  of  the  index.  And 
if  the  head  of  the  metacarpal  bone  has  been  removed,  a  new  interdigital 
space  will  gi-adually  be  developed,  which  may  be  very  useful  for  a  working 
man.  B.  Complicated  and  extensive  injuries  to  the  hand. — Here  the 
difficulty  of  estimating  the  extent  of  the  damage,  the  power  of  ultimate 
recovery  in  a  part  like  the  hand,  and  the  amount  of  loss  of  function, 
together  with  the  hopelessness  of  any  really  useful  artificial  substitute, 
should  make  conservative  surgery  the  rule,  and  the  surgeon  should 
wait  and  see  how  much  antiseptic  baths  and  dressings,  together  with 
the  other  aids  given  below,  will  save  from  destruction. 

iii.  Later  amputation. — But  while  it  is  a  cardinal  principle  to 
preserve  every  inch  of  the  hand,  a  single  finger  or  a  thumb  alone 
l)ein2  far  more  useful  than  the  most  elaborate  artificial  limb  that  can 
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be  niado,  iind  while  to  <,'iiin  this  end  it  is  tVequoiitly  lulvisiihlo  to  trim 
up  ail  iiijiirt'd  part  and  to  remove  bone  in  preference  to  (h)in(^  any 
set  amputation,  it  must  always  be  remembered  tinit  a  part  may  be 
capable  of  being  saved,  and  yet  ultimately  be  useless,  unless  it 
be  at  least  partially  movable.  A^^ain,  atr<)i)hy  of  a  part,  jit  first 
promising  in  ustdiiiness,  may  set  in  some  time  after  the  injury,  brcjuf^ht 
about  lar^'ely  by  trophic  disturbances.  In  either  of  those  cases  a  rigid 
cicatricially  contracted  claw,  or  a  pointed,  sensitive,  and  shrunken  part 
may  call,  later  on,  for  amputation. 

iv.  Amongst  the  very  exceptional  cases  which  call  for  primary 
amputation  are  those  where  (i)  one  or  more  fingers  are  mangled  and 
pulped  out  of  all  shape  or  recognition  ;  (2)  where  all  the  tendons  are  torn 
through,  especially  if  this  has  happened  at  more  than  one  place,  as  in 
the  lingers  and  in  the  palm  also,  and  where,  with  these  injuries,  there  is 
much  opening  of  the  joints  as  well  as  fracture  of  the  bones  and  ripping 
oti'of  the  skin  ;  (3)  where  the  fingers  are  extensively  split  longitudinally 
(Fig.  6)  ;  (4)  another  condition,  which  surgeons  in  large  manufacturing 
centres  are  certain  to  meet  with,  requires  grave  consideration — i.e., 
where  a  hand  is  flayed,  owing  to  its  having  been  caught  between  rollers 
which  hold,  but  do  not  crush  :  here,  as  the  patient  draws  back,  the  skin 
is  stripped  off,  like  a  glove,  up  to  the  wrist.  If,  in  addition,  bones  are 
crushecf,  the  palmar  thecse  opened,  amputation,  leaving  part  of  one 
finger,  if  the  thumb  is  intact,  or  through  the  wrist-joint,  should  be 
performed  at  once  ;  and  Billroth  {Led.  on  Surg,,  Patliologij,  caul  Thera- 
peutics :  Sijd.  Soc.  Trans.,  vol.  i.  p.  207)  advises  this  step  where  the  skin 
is  completely  stripped  off  without  other  injury,  fingers  entirely  de2)rived 
of  their  skin  almost  invariably  becoming  gangrenous,  and  the  result 
being,  "  under  the  most  favourable  circumstances,  nothing  more  than 
an  unwieldy  cicatrised  stump." 

The  following  case  (Dr.  Gregory,  of  St.  Louis,  U.S.,  Trans.  Amer. 
Surg.  Assoc.,  vol.  ii.  p.  232)  is  a  good  instance  of  the  truth  of  the 
above : — 

"  The  hand  of  a  little  boy  was  caught  in  the  rolling  machine  of  a  bakery,  and  the  skin 
divided  at  the  wrist,  just  as  cleanly  as  if  it  had  been  done  by  intention,  and  an  entire 
glove  of  the  skin  taken  off.  When  I  saw  it,  it  was  held  on  by  the  tips  of  the  fingers  only. 
There  was  no  injury  other  than  that  described.  I  felt  satisfied  that  amputation  was 
proper  :  but  the  patient  insisted  that  he  was  willing  to  take  the  risk  if  amputation  was 
not  performed,  and  I  replaced  the  flap,  and  stitched  it  in  several  places,  believing  that  it 
would  slough.  It  did  slough,  and  he  lost  his  fingers  up  to  the  knuckles,  and  the  only  part 
that  was  saved  was  a  small  portion  of  the  thumb,  and  the  metacarpal  portion  of  the  hand. 
This,  of  course,  was  a  cicatricial  surface,  which  I  covered  with  grafts,  and  it  finally  healed. 
The  boy  can  hold  a  pen  in  a  little  groove  by  the  side  of  the  thumb,  and  it  is  probable  that 
the  remnant  of  the  hand  will  finally  become  useful." 

The  explanation  of  the  certainty  with  which  the  stripped-off  skin 
dies  in  these  cases,  and  the  uselessness  of  the  most  careful  stitching, 
lies  in  the  fact  that  not  only  have  the  vessels  passing  from  the  deep 
parts  to  the  skin  been  torn  through,  but  the  skin  itself  has  been  sub- 
mitted to  an  enormous  strain  and  dragging. 

In  such  cases  where  it  is  clear  the  glove-like  skin  must  go,  but  the 
deeper  parts  are  uninjured,  an  attempt  should  be  made  by  skin-grafting, 
after  Thiersch's  method  (p.  233),  or  by  pedunculated  flaps  (p.  20),  to 
provide  a  covering,  and  prevent  the  sloughing  of  the  deeper  parts. 

S. — VOL.   I.  2 


i8  OPERATIONS   ON    THE    UPPER    EXTREMITY. 

V.  Skin-grafting  is  especiall}^  to  be  made  use  oi  where,  after  an 
injury  to  the  hand,  it  may  be  possible  to  save  one  or  two  fingers  only, 
or,  particularly,  the  thumb  and  index  finger,  by  taking  skin,  if  possible, 
or  a  pedunculated  flnp,  from  the  damaged  hand,  the  opposite  arm, 
or  the  belly.  In  slighter  cases  large  grafts  taken  by  Thiersch's  method 
(q.v.)  from  the  arm  will  be  employed.  Dr.  Schreiber  {Munch.  Med. 
Wocli.,  Aug.  ig,  1892)  advises  skin-grafting  in  smaller  injuries. 
Thus,  if  the  skin  he  toi'n  away  from  the  dorsum  of  a  finger,  over- 
extension will  follow  when  the  wound  is  healed  unless  it  is  grafted. 
On  the  other  hand,  if  it  be  the  pulp  that  is  torn  away,  successful 
grafting  will  give  a  rounded,  sensitive,  fleshy  end,  instead  of  a  thin, 
sensitive,  pointed  one.  The  surgeon  must,  of  course,  prepare  his 
patient  for  disappointment.  The  grafts  may  die,  and  the  injured  part 
be  reduced  to  a  claw,  active  movement  largely  disajipearing.  Skin- 
grafting  may  also  be  made  use  of  later  on  if  one  or  more  fingers  become 
contracted,  and  division  of  the  cicatrix  leave  a  gaping  wound.  The 
ahove  remarks  refer  to  skin-grafting  for  small  areas  on  the  fingers,  and 
the  hack  of  the  hand  only.  The  case  of  the  palm  and  the  employment 
of  i^edunculated  flaps  is  referred  to  later  (p.  20). 

In  some  cases  the  method  oi  cUsossement  of  French  surgeons  will  be 
useful  in  supplementing  or  replacing  skin-grafting.  Supposing  that  in 
a  case  of  severe  laceration,  in  which  it  is  determined  to  try  and  save 
the  hand,  one  finger  requires  amputation  ;  by  turning  out  the  bone, 
removing  the  nail  and  tendons,  some  of  the  soft  parts  thus  left  may  be 
utilised  in  filling  up  any  large  gap  below.  The  incision,  en  raqnette, 
is  made  along  the  dorsum  or  palmar  aspect  according  as  it  is  desired 
that  the  soft  parts  of  the  finger  should  fall  into  place  along  the  back 
or  front  of  the  hand. 

Mr.  C.  B.  Keetley,  whose  ingenuity  is  well  known,  made  use  of  the 
soft  i^arts  in  a  diflerent  way  {Lan.,  March  4,  1905). 

A  young  woman  bad  all  the  fingers  of  the  right  hand  crushed  and  torn,  and  on  the 
palmar  surface  burnt,  by  the  hot  roller  of  a  machine-mangle.  "Xearly  every  inter- 
phalangeal  joint  was  open  on  the  palmar  aspect.  All  the  flexor  tendons  of  the  middle  and 
ring  fingers  were  destroyed.  But  their  dorsal  tendons  were  intact.  I  therefore  amputated 
the  ring  finger,  preserving  all  its  dorsal  soft  structures.  These  being  then  brought  round 
an'l  fixed  to  the  previously  refreshed  palmar  surface  of  the  phalanges  and  joints  of  the 
middle  finger,  the  extensors  of  the  ring  assumed  the  duties  of  flexors  of  the  middle  finger 
The  results,  both  as  regards  appearance  and  function,  were  surprisingly  good." 

vi.  Injury  to  Joints. — Where  the  tendons  are  uninjured,  or  can  be 
sutured,  where  there  is  no  extensive  comminution  of  bone  or  great 
injury  to  the  skin,  the  finger  will,  of  course,  be  saved.  If  expectant 
treatment  is  adopted,  even  if  the  parts  heal  quickly,  the  surgeon  will  be 
foitunate  if  he  manages  to  preserve  for  his  patient  half  the  natural 
range  of  movement  of  the  joints  affected.  And,  to  do  this,  splints — 
of  perforated  zinc,  not  of  wood  alone — will  have  to  be  frequently 
changed,  the  part  being  put  up  for  a  short  time  flexed,  then  extended, 
massage  assiduously  employed,  &c. 

I  am  of  opinion  that  excision  of  a  joint  which  has  been  freely  opened 
will  restore  better  movement  if  the  patient  is  brave  and  persevering. 
It  should  certainly  be  tried — and  removal  of  the  bones  carried  out  suffi- 
ciently widely  to  prevent  any  risk  of  ankylosis — in  the  case  of  the  joints 
of  the  thumb  (p.  15). 
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vii.  Injury  to  Tendons. — 'J'liis  is  fully  considered  at  p.  40. 

viii.  'I'o  siuu  up  the  cliief  points: — Priiiiary  lunpututions,  especially 
what  may  l>e  called  loniial  o[)ernti()Ms,  are  only  to  be  made  use  of  under 
the  very  rarest  circumstances  :  any  surgeon  who  nuikes  use  of  them  will 
almost  always  iind  that  he  has  overstepped  what  was  absolutely  needful. 
The  part  should  be  thoroughly  cleansed  (with  the  aid  of  an  ansesthetic), 
by  means  of  turi)entine  and  soap,  with  a  sterilised  nail-brush,  and 
lotio  hydr.  perch  (i  in  2000),  lysol  (2  p.e.) ;  these  solutions  being 
used  continuously  hot  in  an  arm-bath.  A  word  of  warning  may  not 
be  out  of  place  here.  In  his  desire  to  obtain  asepsis  the  surgeon 
should  remember  possible  effects  of  overstrong,  irritating  chemicals, 
such  as  formalin,  carbolic  acid,  &c.  The  vitality  of  the  soft  parts  is 
much  lowered,  and,  in  the  case  of  the  fingers,  they  are,  on  three 
aspects,  thin  and  easily  compressed  against  closely  adjacent  bones. 
The  hopelessly  damaged  soft  parts  should  be   trimmed  and   drainage 
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provided.  It  is  only  by  great  care  here  that  the  surgeon  is  justified 
in  submitting  his  patient,  during  the  attempt  to  save  a  mangled  part, 
to  the  risks  of  infection,  gangrene,  tetanus.  Sec.  If  there  is  any  doubt  as 
to  the  completeness  of  the  cleansing,  the  part  should  be  kept  in  an 
arm-bath  with  a  weak  aseptic  lotion,  constantly  renewed.  But  it  is 
always  advisable  to  get  the  wound  sweet  and  safe  under  a  boracic  acid 
fomentation  and  at  rest  on  a  sjilint  as  soon  as  possible.  If  any  part 
must  be  amputated,  a  flap  of  skin  or  tendon  that  may  be  useful  is  to 
be  transferred  to  the  parts  that  are  being  saved.  So,  too,  later  on,  if 
a  surface  is  left,  which  by  cicatrising  slowly  will  lead  to  distortion,  or 
if  tendons  exposed  have  fibrillated  and  died,  an  attempt  must  be  made 
to  cover  the  one  by  flaps  taken  close  by  or  from  a  distance,  and  replace 
the  other  by  distance-sutures  (p.  48).  Secondary  operations  will  also 
include  removal  of  any  painful  stumps,  especially  those  which  interfere 
with  the  approximation  of  the  thumb  to  another  finger. 

Fig.  13  is  an  excellent  instance  of  what  may  be  effected  by 
conservative  surgery  here.  It  represents  the  remains  of  a  hand, 
consisting   of  the    thumb,    stump    of    the    index   and    of    the    little 
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finger,  and  also  shows  of  how  much  flexion  the  shortened  index  is  still 
capable.* 

Value    of    Pedunculated    Flaps  in  Injuries    of  the  Hand. — This 
method,  which  we  owe  to  Dr.  Fenger,  is  described  in  a  lucid  article  by 

Fig.  14. 


Dr.  Schroeder  of  Chicago  {Amcr.  Journ.  Med.  Sci.,  Oct.,  igoo,  p.  435). 
It  is  pointed  out  that  Thiersch's  method  does  not  give  either  the 
elasticit}'  or  resistance  which  are  especiall}-  needed  in  the  palm  :  the 

Fig.  15. 


resulting  scar   is  also  prone  to   break   down.     It    may,  however,  be 
usefully  employed  on  the  dorsum. 

Dr.  Schroeder's  patient  was  aged  30,  the  right  hand,  contracted  into  a  fist,  had  been 
left  untreated  since  a  burn  in  infancy.  Its  functions  were  almost  entirely  lost  (Fig.  14). 
The  hand  and  right  hip  were  most  carefully  prepared  for  two  days.  The  operations  were 
six  in  number. 


*  The  figure  is  taken  from  a  paper  on  Kailway  Injuries,  by  Dr.  Thomson,  of  Kentucky  : 
Tram.  Amer.  Surg.  Assoc,  vol.  ii.  p.  190. 


CONSEi:VA'l"IVK    sri!(n;i!V    ok    Tin:    llANh.  21 

Fir.^t  (/jifialio/t.—Ihe  cicatricial  tissue  was  dissected  off  the  palm,  fingers,  and  thumb. 
This  left  a  wound  extending  from  the  carpo-nietacarpal  joints  to  the  distal  i)halangeH 
(Ki^'.  15).  The  deformity  of  the  thumb  was  corrected,  but  the  new  position  was  maintained 
with  ditliculty.  The  lirst  fin^jjer  was  .still  lle.xed  by  the  shortened  anterior  ligament  of  the 
lii-st  interphaliingeal  joint,  which  was  ruptureil  in  extending  the  linger.  The  hand  was 
now  placed  upon  the  hip  and  incisions  made  in  the  skin  as  guiiles.  The  upper  flap  was 
made  wide  enough  to  cover  the  denuded  space  above  the  first  row  of  digital  furrows, 
having  an  anterior  and  posterior  pedicle,  the  distal  end  of  tlic  thumb  passing  out  through 
the  posterior  pedicle  (Kig.  16).  The  anterior  flap  passed  over  to  the  crest  of  the  ilium. 
The  hand  was  now  placed  under  this  flap,  the  fingers  separated,  and  incisions  made 
opposite  the  middle  of  the  distal  i)halanx  of  each  as  guides.  The  hand  wa.s  again 
removed  and  flie  pockets  made,  one  for  each  finger,  leaving  attachments  between  the 
fingers  for  nourishment  and  hotter  immobilisation  of  the  fingers.      The  hand  was  now 
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Hand  in  place  over  the  hip. 

placed  in  position  and  the  upper  and  lower  flaps  united,  as  well  as  the  lower  border  of  the 
lower  flap  to  the  fingers,  and  the  upper  border  of  the  upper  flap  to  the  edge  of  the  skin  of 
the  wrist.  There  are  several  important  precautions  to  be  taken  in  this  step,  namely  : — 
(i)  Not  more  than  a  quarter  of  an  inch  of  subcutaneous  tissue  must  be  taken,  because  a 
thicker  flap  is  clumsy  and  more  difficult  to  unite  to  the  skin  of  the  hand.  However,  if 
more  is  taken  it  will  be  absorbed  in  time.  Some  subcutaneous  tissue  must  be  attached,  or 
the  vitality  of  the  flap  is  endangered.  (2)  There  must  be  no  tension  on  the  pedicles. 
(3)  The  edges  of  the  skin  of  the  hand  must  be  undermined  for  at  least  one  quarter  of  an 
inch,  so  as  to  allow  of  easy  approximation. 

Sterile  gauze  was  placed  at  the  back  of  the  hand,  and  gauze  drains  behind  the  fingers. 
A  large  dressing  was  placed  over  the  hand  and  retained  by  adhesive  straps.  A  plaster 
case  was  next  applied,  extending  from  the  shoulder  to  the  gluti^o-femoral  fold.  At 
the  end  of  three  days  a  trap-door  was  (Fig.  17)  cut  in  the  case  and  the  dressings  changed. 
Boric  acid  solution  was  the  strongest  antiseptic  used  in  these  dressings.  The  wound  was 
dressed  every  third  day. 

Second  Ojfe  rat  ion. —This,  performed  on  the  eighth  day,  consisted  in  dividing  the  inner 
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pedicle  to  where  the  thumb  protruded.  Part  of  this  pedicle  was  united  to  its  former 
place.  The  flap  was  united  to  the  thumb  (Fig.  i8).  A  new  case  was  applied  because  of 
the  broken  condition  of  the  old  one.     Dressing  as  before. 

Third  Operation. — On  the  sixteenth  day  the  remainder  of  the  posterior  flap  was  divided 

Fig.  17. 


and  the  flap  stitched  to  the  radial  side  of  hand  and  intlex  finger.      The  flap  was  now 
nourished  from  the  anterior  pedicle  and  interdigital  septa  and  the  new  adhesions  formed. 

Fig.  iS. 


Hand  still  in  place.     Thumb  liberated. 


Fourth   Operation. — On  the   twenty-second  day   the   inner   pedicle   was  divided  and 
stitched  to  the  ulnar  side  of  the  palm  and  little  finger.      The  interdigita]    septa   were 
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diTided,  and  the  hand  thus  liberated.  At  this  time  the  granulating  wound  on  the  hip  was 
curetted,  partly  closed  by  undermining  the  skin  around  it,  and  then  grafted. 

Fifth  Operation. — On  the  twenty-seventh  day  the  bridges  of  flap  between  the  index 
and  second  and  between  the  little  and  ring  fingers  were  dividetl  and  sutured  to  their 
resjK'ctivc  edges  of  the  linger. 

Siaih  Ojirrtition. — On  the  thirty-second  day  the  bridge  between  the  second  and  ring 
finger  was  diviiled,  anil  the  parts  sutured  as  before;. 

Whenever  an  edge  of  fliip  was  united  to  the  edge  of  normal  skin,  it  was  necessary  to 
dissect  back  the  skin,  freshen  the  edges  and  bevel  those  of  the  flap  below,  so  that  good 
coaptation  would  be  possible,  and  primary  union  assured.  Dr.  Schroedcr  with  great  can- 
dour states  that  it  was  not  possible  in  any  of  his  cases  to  avoid  infection  ab-olutely,  but  by 
frequent  dressings  and  proper  drainage  this  did  not  interfere  with  a  good  result.  In  this 
case  the  joint  opened  in  the  index  finger  became  ankylosed.    The  usefulness  of  the  hand 

Fig.  19. 


was  very  much  improved,  and  the  patient,  thieo  months  after  the  operation  (Fig.  19),  was 
able  to  partially  flex  and  extend  the  fingers.  Three  other  cases  are  given.  In  one,  also 
resulting  from  a  burn,  a  useful  hand  resulted.  The  remaining  two  were  due  to  injury. 
In  one,  where  the  hand  had  been  caught  between  rollers,  the  greater  part  of  the  skin  on 
the  palm  and  dorsum  was  torn  away  and  the  flexor  tendons  freely  exposed  in  the  palm.  A 
single  flap  was  taken  from  the  hip  and  its  free  edge  united  to  the  radial  side  of  the 
thumb  and  upper  and  lower  edge  of  the  palm.  A  most  complete  result  followed.  In  the 
last  case,  after  an  attempt  to  save  a  very  badly  crushed  hand  had  failed,  the  fingers  and 
most  of  the  skin  on  the  palm  and  dorsum  died  :  the  stump  was  grafted  from  the  hip. 
After  several  weeks  the  pedicle  was  lengthened,  cut  low  down,  and  the  flap  turned  up  on 
the  dorsum  and  sutured.  The  result  was  good,  giving  the  patient  a  stump  to  press  the 
thumb  against. 


RE-UNION  OP  SEVERED   DIGITS, 

The  question  will  sometimes  arise  as  to  the  advisahility  of  attempt- 
ing to  re-unite  portions  of  severed  fingers  and  thumbs. 

Many  such  successful  cases  have  occurred,  and  the  surgeon  may  well 
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make  the  attempt,  when  the  parts  are  cleanly  severed,  through  a 
phalanx,  especially  the  distal  one ;  and  when  the  patient  is  young 
and  healthy,  as  is  often  the  case  in  country-practice  :  when  the  cut 
has  passed  through  a  joint,  not  through  a  phalanx,  the  outlook  is  far 
less  promising. 

The  following  are  instances  of  the  parts  severed  : 

The  first,  second,  and  third  fingers  cut  off  above  a  diagonal  line  beginning  in  the  middle 
phalanx  of  the  index  finger  and  ending  in  the  last  phalanx  of  the  third  finger  near  the 
root  of  the  nail.  The  parts  had  been  lying  in  the  snow  for  some  time  and  were  kept  for 
two  or  three  hours  before  being  applied.  In  other  cases  the  part  has  been  severed 
longitudinally,  containing  in  it  a  portion  of  bone  split  off.  The  time  between  the  injury 
and  the  treatment  has  varied  from  twenty  minutes  to  three  or  four  hours,  and  the  severed 
part  has  been  picked  out  of  sawdust,  brought  up  in  dirty  paper,  whilst  in  a  third  the 
patient  was  sent  back  to  find  it  in  the  field  in  which  he  had  been  reaping. 

When  there  is  the  least  shred  of  soft  parts  left  holding  on  the 
severed  bit,  even  a  had  compound  fracture  of  the  finger  with  severe 
laceration  of  the  soft  ])arts  may  be  saved. 

The  age  and  condition  of  the  patient,  the  time  which  has  elapsed 
since  the  injury,  the  part  affected — i.e.,  whether  the  index  finger  or  the 
thumb — must  all  be  considered.  And  in  any  case  the  patient  should 
be  warned  that,  though  the  attempt  may  succeed,  the  parts  unite,  and 
sensation  be  restored,  the  result  may  be  a  stiff  and  therefore 
comparatively  useless  member. 

If  it  be  decided  to  make  the  attempt,  the  part  should  be  carefully 
cleansed  with  soap  and  water,  turpentine,  hot  mercury  perchloride  solu' 
tiou  (i  in  2000),  united  exactly  with  a  few  points  of  fine  wire  or 
salmon-gut  and  horsehair  sutures,  enveloped  in  aseptic  wool,  and  kept 
in  situ  with  carefully  adjusted  splints  of  perforated  zinc.  The  dressings 
should  not  be  disturbed  for  at  least  three  days,  if  possible.* 


SUPERNUMERARY    DIGITS. 

This  congenital  deformity  is  sufficiently  common  and  important  to 
require  a  brief  notice.  The  chief  point  of  importance,  from  a  practical 
point  of  view,  is  the  mode  of  junction  of  the  supernumerary  digit. 
This,  consisting  of  two  or  three  phalanges,  may  be  joined  by  mere 
fibrous  tissue  ;  in  other  cases  there  may  be  a  complete  articulation 
between  it  and  the  side  of  an  adjacent  metacarpal  bone,  or  the  carpus, 
a  metacarpal  bone  being  usuall}'  present,  in  addition  to  the  phalanges, 
in  the  latter  case.  Lastly,  the  allied  condition  of  a  supernumeraru 
phalanx  may  be  present  in  cases  where  the  terminal  phalanx  of  a 
thumb  or  finger  is  bifid. 

Treatment. — This  consists  of  amputation,  as  early  as  possible,  with 
strict  aseptic  precautions,  so  as  to  secure  primary  union  and  a  perfect 
scar  in  a  part  where  a  deformity  is  so  noticeable,  and  also  to  prevent 
the  risks  of  infection  when  a  joint  is  opened.     In  each  case  the  finger 

*  Numerous  cases  of  this  kind  will  be  found  in  the  Lancet  for  1861,  vol.  ii.,  and  later 
(^Annah  of  Surgery^  March,  1887,  p.  263).  fifteen  such  cases,  with  good  results,  have  been 
tabulated  by  Dr.  Pilcher. 
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is  removtul  hy  uii  cllipticnl  iiunsion,  the  flaps  boin^'  cut  so  as  to  meet 
exactly  ;  where  the  uiiioii  is  tihroiis,  this  is  all  that  is  roqiiirtd.  But 
where  an  ui'ticulur  surl'aco  is  prescMit,  this  must  ho  exposed  after 
disarticulation  of  the  linger,  and  suflicient  of  the  joint  chiselled  or  cut 
awav  with  strong  scissors  so  as  to  leave  the  surface  of  the  hone  plane 
and  uniform  ;  otherwise  growth  will  continue  at  this  spot  up  to  adult 
age,  and  a  very  unsightly  deformity  may  be  produced.  Wlien  the 
articulation  is  with  the  carpus,  additional  care  is  required  in  carrying 
out  the  above  steps. 

In  the  case  of  a  biiid  phalanx  the  treatment  involves  more  trouble 
on  the  part  of  both  surgeon  and  patient  or  the  friends,  if  the  result  is 
to  be  satisfactory.  That  portion  of  the  phalanx  which  is  the  largest, 
which  diverges  least  from  the  straight  line,  and  which  carries  the  best- 
developed  nail  (if  these  three  points  coincide)  is  to  be  ])reserved,  and 
the  other  one  removed.  In  carrying  out  this  step,  if  the  phalanx  be 
not  completely  bifid,  it  should  be  split  down  through  its  base  with  a 
chisel,  boue-forceps  or  strong  scissors,  and  the  part  to  be  removed 
taken  away.  Any  ligaments — e.g.,  the  lateral  on  the  opposite  side — or 
structures  which  will  prevent  the  part  left  from  being  brought  into  the 
straight  line  should  be  divided.  As  soon  as  the  wound  is  healed, 
careful  movements  of  the  joints  and  bringing  the  i)halanx  into  the 
straight  line  must  be  i)ractised  every  few  days,  and  a  metal  splint  worn 
with  a  collar  round  the  wrist,  Avith  a  lateral  prolongation  coming  up 
along  the  affected  finger  or  thumb  on  the  side  away  from  that  to  which 
the  phalanx  projects,  this  prolongation  admitting  of  being  bent  out- 
wards to  any  needful  extent ;  by  this  means  the  j)halanx  which  is  at 
fault  can  be  drawn  straight.  But  persevering  daily  treatment  for  four 
or  six  months  will  be  required. 


WEBBED  FINGERS   (Figs.  20,  21  and  22). 

These  should  always  be  remedied  in  early  childhood ;  if  left 
untouched,  the  fingers  may  be  useful,  but  the  annoyance  of  the 
deformity  Avill  be  serious.  The  surgeon  should  not  yield  to  pressure 
put  on  him  to  operate  in  early  infancy.  Simj^le  division  of  the  web — 
a  trifling  operation — is  out  of  the  question  owing  to  the  inevitable 
recurrence  of  the  deformity.  On  the  other  hand,  especially  if  exten- 
sive dissections  are  made  in  raising  flaps,  the  loss  of  blood  will  be 
considerable,  and  not  without  risk  both  as  to  the  vitality  of  the  flaps 
and  of  the  infant  itself.  No  operation  should  be  undertaken  before 
the  child  is  at  least  three  years  old  ;  in  cases  where  the  union  is  very 
close  I  have  preferred  to  wait  till  the  age  of  four.  Where  several 
fingers  are  united,  quite  a  mouth  should  elapse  between  the  operations 
on  the  first  and  second  pairs. 

As  is  stated  below,  the  variety  of  the  uniting  medium  will,  to  a 
certain  extent,  aftect  the  operation  chosen ;  thus,  whether  the  web  is 
lax  and  free  (Fig.  20),  or  close  and  thick  (Fig.  23),  or  whether  two 
fingers  are  fused  together  by  bony  union. 

I.  The  simpler  methods — viz.,  wearing  a  large  metal  ring  through  a 
hole  made  where  the  cleft  should  begin,  or  passing  large  silver  wire  or 
fine  drainage-tubing  through  such  a  hole,  the  ends  of  the  tubing  being 
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attached  to  a  wristlet  or  bracelet,  and  the  wire  twisted  in  a  loop  round 
an  adjacent  finger — one  of  these  may  be  tiied  first,  and  tubing  has  the 
advantage  of  allowing  the  hand  to  move  more  freely.*  When  the  per- 
foration is  soundly  healed — i.e.,  in  about  four  weeks — the  web  should 
be  slit  up,  each  half  split,  dissected  up  for  a  little  way,  and  the  edges  of 
the  two  flaps  thus  formed  united  with  a  few  points  of  sterilised  horse- 
hair. A  sharp-pointed  probe  will  be  needed  to  keep  the  protruding  fat 
in  place.     The  fingers  sliould  be  kept  apart  throughout  the  healing. 

This  method  has  the  disadvantage  of  being  tedious,  and  the  forma- 
tion of  epidei-mis  round  the  foreign  body  is  liable  to  be  incomplete. 

2.  If  the  above  fail,  one  of  the  following  plastic  operations  should  be 
made  use  of: 

Agnew's  or  NoRTON'sf  (Figs.  20  and  21). — This  is  intended  for 
cases  where  the  web  is  ample.     Small  triangular  flaps   are  raised  in 

Fig.  20. 


Agnew's  operation  for  webbed  fingers.     The  flap  is  dorsal,  large,  and  single. 
(Keen  and  White  :  Americayi  Text-booh  of  Surgery.) 

Norton's  operation,  on  the  dorsal  and  palmar  aspects ;  the  webs  are 
then  cut  through  and  the  flaps  very  carefully  stitched  together  without 
tension.  The  object  is  to  ensure  rapid  union  in  the  commencement  of  the 
cleft,  and  thus  no  re-development  of  the  web.  A  better  plan,  Agnew's, 
employs  a  single  larger  flap  (Fig.  20)  raised  from  the  dorsum.  The 
flap  should  be  thick  enough  to  avoid  risk  of  sloughing,  and  somewhat 
narrow  to  prevent  bulging.  To  jirevent  tension  it  should  be  sufficiently 
long,  its  base  being  at  the  level  of  the  metacarpo-phalangeal  joints,  and 
its  apex,  which  should  be  rounded,  almost  reaching  to  the  base  of  the 
second  phalanges.  The  apex  is  sutured  to  the  palmar  edge  of  the 
cleft,  and  its  sides  to  the  skin  at  the  edge  of  the  wound.  Any  tissue 
between  the  knuckles  that  prevents  their  coming  together  should  be  cut 
away.  The  remaining  web  is  then  split,  and  treated  as  above  described. 
The  line  of  the  natural  web  should  be  carefully  observed. 


*  This  old-fashioned  step  will  still  be  found  useful  in  cases  where  the  union  is  close. 

J  Britl'th  Medical  Journal,  1881,  ii.  931.  On  the  Continent  this  operation  goes  by  the 
name  of  Morel- Lavallee.  Zeller,  also,  to  avoid  trenching  on  the  palm,  advocated  the  use  of 
a  single  dorsal  flap. 


WEBBED    FINGERS. 
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Didot's  (Fig.  22). — This  oppnitiou  was  introduced  for  cases  in  wliidi 
the  \\\'h  is  VLM-y  narrt)\v.  Two  niiri'ow  longiiiidiniil  Ihips  ai-e  dissected 
U])  as  thick  as  possihle  from  tlie  puhnar  and  (h)rsal  asjjccts  of  the 
alVected  lingers  by  two  incisions,  one  along  the  niiddhi  line  of  the 
dorsum  of  one  linger  and  another  along  the  niiddle  line  of  the  pahnar 
surface  of  the  other,  from  a  point  opposite  to  the  extremit}'  of  the  web 
to  the  knuckle.  By  transverse  incisions  at  each  end  of  the  vertical 
ones  (I'ig.  22)  two  iliips  arc  marked  out.  These  are  most  carefully 
dissected  up  (see  l)elow),  and  each  ilap  is  then  folded  roiuid  to  cover  in 
the  raw  surface  of  the  linger  to  which  it  is  attached,  and  secured  witli 


Fio.  21. 


Fig.  22. 


Norton's  operation  for  webbed  lingers. 
The  flaps  are  small  and  double. 


Didot's  operation  for  webbed  fingers. 
(Reeves.) 


a  few  points  of  interrupted  sutures  of  very  fine  sterilised  salmon-gut 
and  horsehair. 

Didot's,  like  many  French  operations,  is  most  ingenious,  and,  on 
paper,  it  looks  an  excellent  one.  But,  in  practice,  the  following  ob- 
jections will  present  themselves  :  (i)  It  is  a  severe  operation,  especially 
in  little  children.  (2)  It  is  not  easy  to  raise  satisfactory  flaps  in  parts 
so  small  and  with  skin  so  little  developed.  Thus,  if  the  flaps  are  thick 
enough,  it  is  easy  to  injure  the  extensor  tendons  or  digital  nerves  or 
vessels,  and  thus  to  run  the  risk  of  necrosis  of  the  terminal  phalanx ; 
on  the  other  hand,  if  the  flaps  are  too  thin  they  slough,  and  infection 
readily  occurs.  (3)  The  flaps  are  nearly  always  insufhcient  to  cover  the 
denuded  surfaces  unless  they  are  submitted  to  such  tension  as  may 
lead  to  sloughing.  Thus  in  part  the  wounds  must  heal  by  granulation, 
which  may  lead  to  harmful  scars,  or  by  the  aid  of  skin-grafting, 
which  is  liable  to  be  rendered  futile  by  the  restlessness  of  the  patient. 
(4)  Considerable  difficulty  will  be  met  with  in  fitting  neatly  the 
quadrangular  edges  of  the  flaps  at  the  roots  of  the  fingers  so  as  to 
satisfactorily  re-establish  the  web. 
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For  the  above  reasons  I  prefer  the  method  of  operating  b}'  a  tri- 
angular flap  (Figs.  20  and  21)  wherever  the  web  is  loose  enough  to 
render  this  feasible. 

Mr.  Bidwell  in  one  case  {Lancet,  June  29,  1895)  combined  the 
methods  of  a  flap  from  the  web  with  one  from  the  dorsum  of  one 
finger,  and  skin-grafting. 

In  those  rare  cases  where  the  union  is  bon^y,  the  choice  lies  between 
(a)  leaving  things  as  they  are,  or  (b)  removing  the  bone  of  one  of  the 
united  fingers  after  exposing  this  adequately  by  two  rectangular  flaps, 
dorsal  and  palmar.  If  any  other  step  is  taken  and  the  fingers  divided, 
there  is  a  risk  that  both  may  need  to  be  amputated. 

After  all  operations  on  webbed  fingers,  especially  the  one  introduced 
by  Didot,  there  is  more  or  less  tendency  for  the  fingers  to  become 
stifily  flexed  or  extended,  according  as  any  excess  of  scar  has  formed 
on  the  palmar  or  dorsal  surface.  Thus  it  is  very  common  for  the 
finger  which  has  the  dorsal  flap,  and  in  which  the  cicatrix  lies  along 
the  palmar  surface,  to  become  flexed.  This  tendency  must  be  met  by 
perservering  use  of  a  splint,  one  similar  to  tbat  mentioned  at  p.  29 
being  applied  to  the  dorsal  or  palmar  surface  of  the  finger  as  required. 
At  first  it  must  be  worn  da}^  and  night,  and  then  removed  for  varying 
periods  in  the  day  to  admit  of  active  and  passive  movements  being 
assiduously  practised.  It  will  require  to  be  worn  at  night  for  many 
months.  In  a  few  cases  of  this  deformity  a  pedunculated  flap  taken 
from  the  dorsum  will  provide  the  most  extensive  and  mobile  skin  in 
the  position  of  the  web. 

CONTRACTED      PALMAR     FASCIA     AND      OTHER     CON- 
TRACTIONS   OF    THE    FINGERS  (Figs.  23,  24  and  25). 

It  is  well  known  that  occasionally  contraction  of  the  palmar  fascia 
takes  place,  especially  that  part  of  it  going  to  the  inner  two  fingers, 
being  due  partly  to  constitutional,  partly  to  local  causes.  Commencing 
about  the  transverse  palmar  creases,  it  steadily  cripples  the  hand  by 
drawing  down  the  fingers,  causing  flexion,  first  at  the  metacarpo- 
phalangeal, and  later  at  the  inter-phalangeal  joints  (Fig.  23). 

Operation. — This  maybe  either  subcutaneous,  by  multiple  punctures; 
or  open,  this  being  effected  either  by  multiple  transverse  cuts  through 
an  open  longitudinal  incision,  or  b}'  excision  of  the  contracted  fascia. 
I  ))refer  the  first  two,  for  the  reasons  given  below. 

The  Subcutaneous. — The  best  is  Mr.  Adams'  method,*  by 
multiple  punctures  from  tbe  surface  downwards.  The  skin  must  first, 
for  a  day  or  two,  be  carefully  prepared  and  cleansed.  Where  general 
anaesthesia  is  contra-indicated,  eucaine  may  be  substituted.  Professor 
Keen  has  proved  the  value  of  this  {American  Medicine,  October  31, 
1903,  p.  704).  The  patient,  aged  62,  sufi"ered  from  chronic  bronchitis 
and  had  a  distinct  murmur  with  the  first  cardiac  sound.  The  tissues 
over  the  median  and  ulnar  nerves  at  the  wrist  having  been  injected,  these 
two  nerves  were  exposed,  and  twelve  to  fifteen  drops  of  a  one  per  cent, 
solution  of  cocaine  were  injected  into  each.     Two  contracted  cords  of 

*  Finger  Contraction  unci  Bepresseci  Cicatrices  (Churchill,  1892). 
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pftlmar  fascia  were  then  dissoctecl  out,  and  tlioir  extension  on  to  tlie 
second  phalanx  of  the  two  iingers  alfecti'd  thoioii^^hly  severed.  Tlie 
operation  histed  nearly  fifty  minutes.  At  no  time  did  tlie  patient 
sulfer  the  slightest  pain.  The  result  was  satisfactory.  The  iingers 
could  be  fully  extended  at  the  knuckles,  but  were  still  slightly  contracted 
at  the  second  joints.  Finding  some  spot  where  adhesion  of  the  skin 
to  the  fascia  has  not  yet  taken  place,  the  surgeon,  avoiding  the  site  of 
the  vessels,  jiasses  a  delicate  fascia-knife,  or  a  fine,  small  tenotomy 
knife,  between  the  skin  and  fascia,  and  divides  the  band  from  above 
downwards,  taking  care  not  to  dip  the  point  too  freely.  If  too  much 
straightening  is  attempted  at  once,  the  punctures  will  gape  widely  and 
readily  tear,  especially  where  the  skin  and  fascia  are  adherent.  In 
cases  of  contraction  of  two  fingers,  multiple  punctures — e.f/.,  five  to 
nine — may  be  required.  It  is  very  easy,  by  operating  on  the  palmar 
cords,  to  rectify  the  contraction  at  the  metacari)o-phalangeal  joint. 
The  straightening  of  the  contraction  often  met  with  between  the  first 
and  second  phalanges  is  much  more  difficult.  The  digital  prolongations 
of  the  fascia  may  be  divided  by  punctures  in  the  web  between  the 
fingers,  extreme  care  being  required  to  avoid  the  digital  vessels  and 
nerves  by  not  dipping  the  point,  and  keeping  to  the  middle  line.  But 
when  the  surgeon  finds  some  difficulty  in  correcting  this  contraction 
thoroughl}',  I  am  of  opinion  that  he  will  act  most  wisel}^  by  correcting 
the  remaining  contraction  graduall}'  by  the  use  of  Mr.  Adams'  finger- 
splint  with  rack-and-pinion  movements  opposite  the  metacarpo- 
phalangeal and  inter-phalangeal  joints.*  Those  of  aluminium  or 
xylonite  are  reconunended  by  Mr.  Keetley  (OrtJioj^cedic  Sunfery, 
p.  237).  The  metal  should  be  thick  enough  not  to  bend  like  lead. 
The  splints  should  accurately  fit  the  palm,  and  the  length  and  breadth 
of  each  finger.  They  are  secured  by  broad  strips  of  soft  leather.  At 
intervals  during  the  day  whatever  splint  is  employed  should  be  removed, 
and  the  hands  well  soaked  in  hot  water,  scrubbed  in  this  with  a  nail- 
brush, and  the  patient  assiduousl}'  practise  placing  the  aft'ected  finger- 
tips on  a  table,  and  then,  standing  up,  making  pressure  on  the  dorsal 
surface  of  the  fingers  with  those  of  the  other  hand.  In  any  occupation 
which  entails  much  grasping,  gloves  padded  on  the  palmar  surface  should 
be  W'orn  (Keetley).  The  skin  should  be  first  most  carefully  cleansed, 
and  an  aseptic  dressing  applied  for  three  or  four  days,  when  the  punctures 
will  be  practically  healed.  The  splint  should  be  worn  day  and  night 
at  first,  carefully  padded  at  all  pressure  points.  Some  weeks  will  be 
required  to  correct  the  phalangeal  contraction,  and  in  advanced  cases 
relapses  can  onl}'  be  prevented  by  the  persevering  use  of  the  splint. 
If  the  surgeon  attempts  to  straighten  completely  an  advanced  case  of 
phalangeal  as  well  as  metacarpo-j)halangeal  contraction,  he  runs  the 
risk  (i)  (by  dividing  a  digital  nerve)  of  causing  slight  gangrene  of  the 
finger-tips  or  most  intolerable  pain,  and  (2)  of  damaging  the  tendons, 
for  sometimes  these  bands  are  closely  related  to  the  theca  in  the  fingers. 
The  following  threefold  association  of  the  palmar  fascia  with  adjacent 
structures  is  now,  by  the  disease,  rendered  more  intimate  than  ever; 

*  Loc.  sujira  cit.,  Fig.  10.  Other  splints  will  be  found  figured  by  Mr.  Adams,  Lancet, 
1891,  vol.  ii.  p.  166.  If  the  skin  has  been  much  strained  or  interfered  with,  the  straighten- 
ing should  be  deferred  for  a  few  da  vs. 
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viz.,  (i)  a  central  slip  to  the  tlieca;   (2)  slips  to  the  skin  of  the   web; 
and  (3)  to  the  superficial  transverse  ligament. 

For  fear  of  relapses  the  patient  should,  regularly  and  methodically, 
practise  active  and  passive  movements  of  the  joints,  wear  the  splint  at 
night  for  a  considerable  time,  and  if  any  persistent  or  recurrent  bands 
threaten  to  be  troublesome,  treat  these  by  blistering  and  rubbing  in 
oleate  of  mercury,  vaseline,  &c.  In  any  employment  involving  much 
local  pressure  and  irritation  gloves  must  be  worn  ;   and  if  the  patient 

Fig.  23. 


be  the  subject  of  the  gout  of  the  present  day,  if  he  take  too   much 
alcohol,  &c.,  he  must  be  advised  accordingly. 

Figs.  23  and  24*  represent  a  right  hand  crippled  with  contraction  of 
the  palmar  fascia,  before  and  five  years  after  operation.  The  man  was 
a  patient  of  Dr.  J.  E.  B.  Burroughs,  of  Lee,  and  was  operated  on  by 
me  in  1883,  the  contraction  of  the  metacarpo-phalangeal  joints  being 
straightened  at  once  after  numerous  punctures  made  in  the  manner 
above  given,  while  that  at  the  inter-phalangeal  joints  was  remedied 
chiefly  by  the  persevering  use  of  Mr.  Adams'  splint,  already  alluded  to. 
In  1890  the  fingers  could  be  completely  extended,  Avere  perfectly 
mobile,  and  free  from  the  slightest  tendency  to  contraction.  It  will  be 
seen  from  Fig.  24  that  some  thickening,  puckering,  and  corrugation  of 


*  The  asterisks  in  Fig.  24  show  spots  where  the  fascia-knife  might  be  introduced  in 
contraction  of  the  palmar  fascia  slip  going  to  the  ring-finger.  The  contracted  band  or 
bridle,  thus  isolated  by  the  punctures,  undergoes  softening  and  atrophy. 
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the  palmar  skin  and  fascia  still  persists,  but  this  had  now  no  power  of 
produciuf,'  contraction,  the  patient,  one  of  the  relieving  oflicers  to  tin; 
Lewishani  Union,  hein^  able  to  write,  i^c,  witliout  any  liindrancc; 
whatever.  J5ut,  to  show  the  importance  of  persevering  in  the  after- 
treatment  mentioned  above,  when,  after  another  four  years,  I  again 
saw  the  patient,  in  1S94,  there  was  some  recurrence  of  the  flexion  of 
the  inter-phalangeal  joints.  The  above  advice,  on  which  I  had  insisted, 
had  been  t'utirely  neglected.      And   this  is  very  often  the   case,   owing 

Fig.  24. 


to  patients  thinking  that  the  operation,  of  itself,  will  accomplish 
everything,  and  that  no  responsibility  in  the  after-treatment  rests 
with  them. 

Operation  by  Multiple  Transverse  Cuts  through  an  Open 

Longitudinal  Incision. — This  method  A\as  advocated  by  Goyrand, 
Kocher,  and  in  this  country  by  Mr.  Hardie,*  of  Manchester,  and 
Mr.  Keetley.  It  has  been  recommended  on  the  ground  that  mere 
subcutaneous  division  of  the  contracted  palmar  fascia  cannot  be 
sufficient  if  the  thickened,  puckered,  hardened  skin  is  left  alone,  and 
also  that  intimate  adhesion  of  the  altered  skin  to  the  fascia  is  so 
general  that  it  is  difficult,  if  not  impossible,  to  get  the  knife  between 
the  two  at  a  sufficient  number  of  spots  for  adequate  straightening  by 
the  subcutaneous  method.     Mr.  Keetley,  who  advocates  this  operation 


♦  Medical  Chronicle,  vol.  i.  Xo.  1,  p.  9.  A  diagram  of  the  different  incisions,  which 
may  be  found  useful,  according  as  the  band  is  linear  or  branching,  is  given  by  Mr. 
Anderson  Qoc.  S2q)ra  cit.).  Lancet,  1891,  vol.  ii.  p.  59. 


32 


OPERATIONS   ON    THE   UPPER   EXTREMITY 


Fig.  25. 


because  of  its  "absolute  precision"  {OrthojJcedic  Surgery,  p.  239),  thus 
describes  the  steps.  "  The  limb  having  been  elevated  and  an  Esmarch's 
bandage  applied,  the  hand  and  forearm,  carefull}'  sterilised,  are  held 
down  extended  and  supinated  on  a  sterilised  towel  on  a  small  table 
beside  tlie  operating  table,  with  the  fingers  as  much  extended  and 
separated  as  possible.  It  is  here  that  the  difficulties  begin.  A  longi- 
tudinal incision  is  made  through  the  skin  and  into  the  contracted  fascia. 
If  the  finger  is  much  contracted,  this  incision  can  only  be  completed 
by  degrees,  as  the  division  of  the  bands  gradually  permits  the  unfolding 
of  the  fingers.  The  extent  and  degree  of  the  contracted  fascia  are  now 
easily  seen,  and  it  should  be  divided  transversely  and  completely  in 
manj'  places  until  all  resistance  is  removed,  and  nothing  but  nutritive 
shortening  of  the  structure  around  and  acting  on 
the  finger-joints  remains.  This  should  be  left  to 
be  overcome  by  after-treatment.  Here  and  there 
the  skin  itself  may  have  to  be  freed  by  a  touch 
of  the  knife.  The  skin  incision  is  closed  by 
silkworm-gut  sutures  placed  close  to  the  edges 
of  the  wound.  If  the  above  directions  are 
strictly  followed,  merely  a  linear  cicatrix  will 
remain,  such  as  contrasts  favourably  with  what 
has  been  reported  as  the  ultimate  state  of  things 
after  excision  of  the  contracted  fascia," 

Excision  by  Dissecting  out  the  Con- 
tracted Bands. — (a)  By  Ptectangular  Flaps. — 
The  skin  having  been,  for  two  days  at  least, 
softened  and  sterilised  as  much  as  possible,  a 
longitudinal  incision  is  made  over  the  contracted 
band  from  its  upper  to  its  lower  limit,  and  then 
small  transverse  incisions  are  made  at  each  end 
of  the  longitudinal  one  so  that  small  rectangular 
flaps  may  be  dissected  up.  A  twofold  difficulty 
at  once  presents  itself  :  the  skin  is  usually  so 
adherent  in  places  that  the  satisfactor}^  making 
of  these  flaps  is  by  no  means  easy,  a  difficulty 
much  increased  by  the  flexed  position  of  the 
finger  affected.  The  band  of  contracted  fascia,  when  exposed,  is  dis- 
sected out,  all  bleeding  arrested,  and  the  flaps  united  with  sterilised 
horsehair.  Another  difficulty  presents  itself  here  owing  to  the  con- 
traction and  adhesion  of  the  skin  which  has  to  be  united.  Where 
union  is  impossible,  skin-grafting*  must  be  employed  :  any  surface 
lelt  to  granulate  means  more  or  less  recurrence  of  the  troubles. 

(b)  A  V-shaped  Incision  (Fig.  25). — The  base  of  the  V  is  opposite 


A  finger,  the  subject  of 
Dupuytien's  contraction, 
has  been  straightened  by 
the  open  method  \vith  a 
V-shaped  incision. 
(Tilluaanns.) 


*  Skin-grafting  has  been  somewhat  lightly  recommended  in  these  cases  as  certain  to 
complete  the  healing.  I  would  impress  these  cautions  on  my  readers  :  (a)  any  unhealed 
surface  remaining  after  an  open  operation  for  contracted  palmar  fascia  is  far  from  being 
an  ideal  one  for  skin-grafting,  like  the  smooth,  level,  regular  surface  of  a  large  ulcer,  or 
that  which  may  remain  after  the  removal  of  a  carcinomatous  breast  ;  (b)  when  the  surface 
to  be  grafted  is  of  any  extent,  and  the  hand  one  much  employed  in  manual  labour,  the 
grafts,  being  merely  epithelial,  may  not  afford  sufficiently  permanent  protection  (p.  20). 
Plastic  operations,  suggested  by  some,  are  out  of  the  question  in  these  patients,  both  from 
a  local  and  a  more  general  point  of  view. 
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to,  a  little  above  and  overlapping  the  root  of  the  allccted  linger;  the 
apex  is  situated  in  a  line  with  the  centre  of  the  same  linger,  in  the 
palm,  about  on  a  level  with  the  highest  transverse  crease.  Two 
diverging  incisions  join  these  points,  and  are  carried  down  tiirongh 
the  skin  and  fascia.  If  the  latter  can  be  divided  coni|)letely  or  re- 
moved entirely,  the  finger  can  bo  straightened.  This  leaves  a  gjiping 
triiingnlar  wound  in  the  palm,  with  its  apex  upwards.  Theoretically, 
this  should  be  united  by  careful  stitciiing  in  the  form  of  a  Y-  ^^^  the 
contracted  state  of  the  skin  almost  always  prevents  accurate  stitching, 
and  leads  to  some  gaping  of  the  wound,  and  a  raw  surface  which  nuiy 
require  grafting. 

For  tlie  severest  cases  Messrs.  Watson  Clieyne,  C.B.,  and  Burghard 
{Manual  of  Surgical  Treatment,  part  ii.  p.  23)  recommend  a  com- 
bination of  the  subcutaneous  method  and  the  V-shaped  incision.  '*  In 
very  advanced  cases,  where  the  fingers  are  tightl}-^  bound  down  to  the 
palm,  removal  of  the  fascia  by  dissection  cannot  be  performed,  because 
it  is  impossible,  on  account  of  the  contraction  of  tlie  fingers,  to  get 
proper  access  to  the  palm  so  as  to  make  the  requisite  incisions. 
Under  these  circumstances  the  best  treatment  is  to  perform  tenotomy* 
in  the  first  instance,  and  to  get  the  finger  as  straight  as  possible  by 
these  means. 

"  As  a  rule,  however,  tenotomy  will  not  allow  the  finger  to  come  quite 
straight,  because  the  skin  itself  is  contracted,  and  therefore  the  result 
is  incomplete.  The  operation  by  the  V-shaped  incision  ma}'  be  very 
usefully  combined  with  tenotomy  so  as  to  compel  the  straightening  of 
the  fingers.  The  two  operations  should,  however,  be  done  at  dift'erent 
times.  The  result  of  the  tenotoni}'  is  to  endanger  the  vitality  of  the 
skin  at  various  points ;  this,  however,  very  rarely  sloughs,  unless  too 
great  pressure  be  brought  to  bear  upon  it.  Hence  a  sufficient  time 
must  be  allowed  to  elapse  between  the  tenotomy  and  the  open  operation 
to  allow  these  damaged  portions  of  skin  to  recover,  and  during  this 
time  the  fingers  should  be  kept  somewhat  extended  on  a  splint ;  three 
weeks'  interval  is  usually  enough." 

Before  performing  any  operation  for  excision  of  the  contracted 
fascia  the  surgeon  should  remember  Mr.  Keetley's  warning  {loc.  supra  cit., 
p.  240)  :  "  Whether  owing  to  defect  in  the  operation  itself,  or  in  the 
mode  of  carrying  it  out,  I  cannot  say,  but  there  is  strong  evidence  to 
show  that  it  is,  in  a  serious  proportion  of  cases,  followed  by  a  con- 
siderable danger  of  cicatricial  contraction.  Consult  on  this  point 
Macready's  paper  in  the  British  Medical  Journal,  1890,  vol.  i.  p.  411. 
One  patient  at  least  complained  of  an  unpleasant  sensation  when  the 
scars  were  touched.  The  total  removal  of  the  contracted  fascia 
necessarily  takes  away  its  capacity  for  protecting  the  underlying 
nerves.  If  contracted  palmar  fascia  were  a  new  growth,  its  excision 
would,  of  course,  be  plainly  indicated ;  but  it  is,  at  the  worst,  an  effect 
of  a  chronic  inflammatory  process,  and  further,  there  is  the  risk  that 
in  complete  excision  another  form  of  contraction,  namely,  cicatricial, 
may  be  substituted  for  the  original  one." 

For  the  reasons  given  below  I  advise  the  adoption  of  the  method  by 


•  Division  of  the  fascia  is  meant. 
S. — VOL.    I. 


34  OPERATIONS   ON    THE    UPPEK    EXTREMITY 

multiple  punctures  in  all  the  less  severe  cases.  Nowadays,  with  all 
the  advantages  of  modern  surgery  there  is  no  excuse  for  the  patients 
not  coming  for  treatment  early.  In  those  cases,  and  these  ought  to 
be  exceptional,  where  the  induration  is  more  widespread  and  denser, 
a  longitudinal  incision  and  multii^le  transverse  section  of  the  hands 
should  he  employed.  In  answer  to  the  objection  that  the  method  I 
recommend  is  liable  to  be  followed  by  relapses,  I  admit  it,  but  reply 
that  this  may  also  follow  other  and  so-called  more  radical  steps.  And 
I  maintain  that  where  relapses  do  follow,  they  are  due  to  the  patients 
either  not  being  duly  warned  or  to  their  neglecting  the  warning  that 
this  method  may  for  comjileteness  and  safety  require  repetition,  and 
that,  in  any  case,  it  demands,  imperatively,  that  much  of  the  responsi- 
bility for  success  lies  with  them  in  the  after-treatment.  Thus  it  calls 
for  patience,  assiduous  attention  to  the  employment  of  splints  and  the 
needful  manipulations  for  many  months,  and  the  giving  up  very  largely 
of  alcohol,  especially  whiskey.  "Where  these  essentials  are  attended 
to,  relapses,  in  my  experience,  will  not  occur. 

Those  who  prefer  the  more  recently  advocated  method  must 
remember  the  following  points,  viz,,  the  age  and  vitality  of  many  of 
these  jDatients ;  the  need  of  thorough  sterilisation  of  the  skin — not  an 
easy  matter  when  the  contraction  of  the  fingers  renders  access  to  all 
the  hollows  and  inequalities  difficult ;  the  oozing  and  possible  need  of 
a  drain  ;  the  fact  that  the  puckered  state  of  the  skin  always  makes 
accurate  stitching  difficult,  leading  to  a  raw  surface  and  the  need  of 
grafting,  of  the  objections  to  which  I  have  already  spoken,  a  need 
which  is  increased  b}-  the  tendency  of  the  sutures  which  it  has  been 
possible  to  insert  to  cut  their  way  out  owing  to  the  necessary  tension 
in  places  and  the  poorly  vitalised  condition  of  the  skin.  Lastly,  there 
is  the  swelling  of  the  hand  which  may  occur,  especially  in  gouty 
patients,  and  which  interferes  greatly  with  the  use  of  splints. 


CONGENITAL     AND     OTHER     CONTRACTIONS     OF 
THE     FINGERS. 

In  addition  to  Dupuytren's  contraction,  there  is  a  congenital  form,  occurring  chiefly  in 
girls,  in  which  one  finger,  usually  the  Little  one.  is  flexed  at  the  first  inter-phalangeal 
joint.  The  condition  may  be  bilateral.  The  miscuief  appears  to  lie  in  a  contraction  of 
the  fascia  of  the  finger,  not  of  the  palm,  and  in  the  centre,  not  at  the  sides.  I  have  seen 
several  cases,  and  in  none  was  there  any  real  interference  with  the  usefulness  of  the  hand, 
advice  being  sought  for  the  sake  of  the  deformity.  Palliative  treatment  can  only  be  of 
avail  in  early  life,  when  the  small  size  of  the  parts  renders  it  difficult  to  carry  out. 
If  operation  be  undertaken,  the  open  method  with  multiple  transverse  incisions  can  be 
easily  made  use  of  as  the  skin  is  not  afEected,  and  the  band  is  median,  and  thus  the  digital 
vessels  and  nerves  are  not  endangered.  If  the  above  be  insufficient,  the  lateral  ligaments 
must  be  divided,  and  tendon-lengthening  may  be  needful  ;  in  the  most  confirmed  cases, 
where  ankylosis  is  present,  the  question  of  resection,  osteotomy  or  amputation  will  arise. 

Severe  Contractions  due  to  Injury. — Here  such  steps  as  tendon-lengthening 
(p.  46),  combined  with  plastic  operations  on  the  lines  of  that  described  at  p.  20,  may, 
occasionally,  be  resorted  to  with  benefit. 

Snap  or  Trigger  Finger. — Here  full  flexion,  more  rarely  extension  of  one  finger,  is 
prevented  and  can  only  be  attained  by  the  patient  resorting  to  the  other  hand,  the  finger 
being  now  suddenly  flexed  or  extended  with  a  snap  like  the  closing  of  a  blade  of  a  pocket- 
knife.     The  pathology  is  uncertain.     In  some  a  synovial  fringe  has  been  found  thickened 


.\j:i:l)Li:.s  in  thk  iiani». 


35 


in  othei's  u  bursa  (Kcctlcy),  or  the  joint  surfaces  havebeea  fouml  altered  by  a  Cimditioa 
such  as  rlicuinatoid  arthritis.  Trcatmetit :  Exploration  and  removal,  if  possible,  of  any 
cause  which  may  be  found. 


NEEDLES    IN    THE    HAND. 

Those  of  my  readers  who  are  aware  of  the  dillioiilties  which  may 
accompany  ex|)loratioii  here,  and  the  unsatisfactory  results  which 
sometimes  foUow  on  this  step,  will  he  too  familiar  with  the  need  of 
having  two  skiagrams,  one  taken  laterally  and  owe  antero-posteriorly, 
for  me  to  emphasise  this  point.  While  on  this  suhject  I  may  add 
two  hints,  one  is  that  needle  fragments  may  be  sometimes  multiple 
here  as  in  the  foot,  the  other,  that  skiagraphy  is  especially  valuable 
in  doubtful  cases,  e.ij.,  where  a  patient,  evidently  neurotic,  complains 
of  a  hand  being  numb  and  useless,  one  needle-fragment  having  been 
successfully  removed. 

With  regard  to  the  operation  itself,  I  would  advise  the  use  of  an 
Esmarch's  bandage  at  the  time,  and  hot  boracic  acid  fomentations  for 
thirty-six  or  forty-eight  hours  after  the  operation. 

Where  the  needle  fragment  lies  very  deeply  in  the  palm,  especially 
if  a  good  deal  of  cicatricial  tissue  be  present  from  previous  operations, 
a  step  which  I  took  in  October,  1903,  of  removing  the  needle  from  the 
dorsum  by  partial  excision  of  a  metacarpal  bone  will  be  found  useful. 

A  middle-aged  woman  had  been  operated  on  before  three  times  for  the  removal  of  a 
needle  from  the  palm,  and  it  was  clear  from  the  scars  and  contracted  state  of  some  of  the 
fingers  than  an  aseptic  result  had  not  always  been  secured.  Mr.  Shenton  demonstrated 
the  presence  of  a  needle-fragment  lying  deeply  on  the  palmar  aspect  of  the  fifth  meta- 
carpal bone,  a  little  above  its  base.  Under  my  supervision,  my  dresser,  Mr.  Stevenson, 
removed  the  centre  of  the  metacarpal,  thus  securing  access  through  normal  tissues.  A 
rusty  black  needle-fragment  was  at  once  seen  embedded  in  the  interossei.  The  wound, 
dressed  at  first  with  fomentations  and  kept  well  elevated,  healed  quickly,  and  the  patient 
was  again  able  to  use  her  needle. 


PALMAR    HEMORRHAGE. 

There  are  three  arterial  arches  especially  concerned  in  keeping  up  the  arterial  supply 
here— viz.,  (a)  superficial  palmar  ;  (j8)  deep  palmar  arch  ;  (7)  the  carpal  arteries  around 
the  wrist.  These  are  supplied  with  blootl,  not  only  from  the  radial  and  ulnar,  but  also 
from  the  interosseous  arteries.  Finally,  if  the  comes  nervi  mediani  is  enlarged,  it  will  join 
the  superficial  palmar  arch,  or  one  of  the  digital  arteries. 

Treatment. — This  will  vary  accordingly  as  the  case  is  seen  early,  or  later. 

A.  Early  Cases. — The  surgeon  arrests  any  bleeding'  by  pressure  on  the  bleeding 
point  while  he  has  the  limb  raised,  and  arranges  for  compressing  the  brachial,  or  the  radial 
and  ulnar.  This  securely  effected,  he  thoroughly  cleanses  the  wound  and  adjacent  parts, 
dries  them  carefully,  and,  if  the  wound  gapes  at  all,  endeavoui-s  to  secure  the  cut  vessel 
itself.  If  this  fail,  or  if  the  wound  be  a  mere  puncture,  he  at  once  carefully  applies 
compression.     And  it  may  be  said  at  once  that,  if  this  be  wisely  and  efficiently  done,  no 


*  The  wound  sometimes  does  not  bleed  when  examined.  If  there  is  a  history  of  much 
bleeding,  bleeding  per  saltum,  if  the  depth,  kc,  of  the  wound  make  it  probable  that  an 
artery  is  wounded,  pressure  should  be  applied.  A  little  later,  and  the  hjemorrhage  may 
break  out  on  the  least  exertion  :  this  is  verv  likely  to  occur  at  night. 
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further  haemorrhage  will  take  place  ;  if  incompletely  or  carelessly  applied,  the  patient's 
limb  and  life  may  both  be  endangered  (^cide  infra). 

The  brachial  having  been  commanded  and  the  wound  cleansed,  a  compress — consisting 
of  sterilised  pads,  gauze,  or  lint  sufficiently  soaked  in  lysol  (2  p.c),  or,  failing  this,  lint 
soaked  in  carbolic  oil  (i  in  20),  or  tr.  benz.  co.,  the  pieces  of  iodoform  gauze  or  lint 
increasing  in  size  from  a  threepenny-bit  to  half-a-crown — is  got  ready,  together  with 
strapping,  gauze  bandages,  and  two  bits  of  pencil  or  bougie.  The  fingers  are  now  carefully 
strapped  and  bandaged,  and  the  compress  is  then  secured  in  position  by  careful  bandaging. 
If  the  above  precaution  be  omitted,  so  much  and  so  painful  oedema  of  the  fingers  will 
take  place,  as  to  inevitably  lead  to  early  removal  of  the  compress  and  recurrence  of  the 
haemorrhage.  The  compress  being  in  position,  two  bits  of  pencil  wrapped  up  in  gauze  are 
placed  over  the  radial  and  ulnar  arteries,  and  the  bandage  carried  up  to  mid-arm.  The 
Esmarch's  bandage  having  been  removed  from  the  brachial,  a  splint  is  then  applied,  and 
the  patient,  if  restless,  kept  at  first  under  the  influence  of  morphia,  the  limb  being  kept  well 
raised.     The  compress  should  not  be  disturbed  for  three  or  four  days  at  least. 

B.  Later  Cases. — If  pressure  has  been  tried,  but  inefficiently  because  inadequately  at 
first,  together  with  imperfect  cleansing  of  the  wound,  inflammation  will  probably  have 
supervened,  and  the  hand  will  very  likely  be  red,  brawny,  painful,  suppurating.  If 
hasmorrhage  still  continue  after  the  parts  have  been  relieved  by  carefully  made  incisions* 
it  will  be  wiser  to  tie  the  brachial  artery  at  once  in  the  middle  of  the  arm  (p.  148)  than  to 
tie  the  radial  and  ulnar  in  the  lower  third  of  the  forearm  (pp.  85,  88),  and  for  these 
reasons  : 

i.  While  the  anastomoses  round  the  elbow  are  so  free  and  so  reliable  as  to  prevent  any 
risk  of  gangrene  after  a  ligature  of  the  main  vessel,  ligature  :of  the  radial  and  ulnar  is 
rendered  uncertain  owing  to — 

(a)  The  anastomoses  between  the  two  palmar  arches  ;  ()3)  The  anastomoses  between 
these  and  the  carpal  arteries  ;  (7)  The  blood  brought  down  by  the  interosseous  arteries  and 
the  comes  nervi  mediani,  which  will  not  be  stopped  by  ligature  of  the  radial  and  ulnar  ; 
(S)  The  fact  that,  if  inflammation  has  set  in,  enlargement  of  the  arteries  will  have  taken 
place. 

ii.  Ligature  of  the  brachial,  b}-  cutting  oflE  so  much  blood,  will  also  help  to  cut  short 
the  inflammation. 

iii.  Ligature  of  the  brachial  will  be  performed  through  healthy  and  uninflamed  parts. 

An  interesting  instance  of  what  pressure  will  effect  even  if  deferred  till  the  eleventh 
hour  is  seen  in  the  following  case  : 

A  patient,  nearly  three  weeks  after  the  wound,  having  had  attacks  of  recurrent 
haemorrhage,  entered  St.  Bartholomew's  Hospital,  and  Mr.  Skey  tied  the  radial  and  ulnar. 
AVhen  the  ligature  separated  from  the  ulnar,  hasmorrhage  took  place,  and  the  artery  was 
again  tieil  in  the  middle  third.  Hfemorrhage  recurring,  the  brachial  was  tied  in  the  lower 
third.  This  last  operation  failed  to  arrest  the  hemorrhage,  and  the  third  part  of  the 
axillary  was  tied.  About  ten  days  later  profuse  hfemorrhage  from  the  axillary  wound 
left  the  patient  almost  pulseless.  The  patient's  condition  not  admitting  of  amputation  at 
the  shoulder,  the  limb  was  firmly  bandaged  from  the  hand  to  the  shoulder.  No  further 
bleeding  took  place,  and  the  man  made  a  good  recovery,  with  a  useful  arm     [Lancet, 

In  the  Lancet,  1859,  vol.  i.  p.  506,  is  recorded  the  following  good  instance  of  the  results 
of  pressure  inefficiently  applied  : 

The  compress,  which  had  been  applied  to  the  palmar  wound  (the  man  having  been  made 
an  out-patient),  was  removed  every  day,  and  followed  by  hemorrhage.  Severe  bleeding 
occurred  on  the  fifth  day,  ligature  of  the  radial  was  performed  on  the  seventh,  and  on  the 
ninth  ligature  of  the  brachial  low  down.  On  the  eleventh,  owing  to  recurrence  of 
hEemorrhage,  the  arm  was  amputated  just  below  the  ligature.     Chronic  pyemia  followed, 

*  Incisions  for  suppuration  in  the  hand  should  be  made  opposite  to  the  centres  of  the 
phalanges,  opposite  to  the  heads  of  the  metacarpal  bones,  above  the  superficial  palmar 
arch  by  Mr.  Hilton's  method,  and,  if  above  the  wrist,  the  position  of  the  arteries,  which 
may,  perhaps,  be  superficial,  and  of  the  median  nerve,  lying  close  to  the  inner  side  of  the 
palmaris  longus,  must  be  remembered. 
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from  which  the  patient  was  slowly  recovering  at  the  close  nl   the  report.     No  abnormal 
distribution  of  vessels  was  found  in  the  arm. 


COMPOUND    PALMAR    GANGLION.      TUBERCULAR 
TENO-SYNOVITIS. 

Practical  Points. — (i)  Tlicre  is  the  risk  of  spi-eadiuf,'  infection  if 
the  wound  l)c  not  kept  carefully  aseptic.  (2)  llecurrence  is  very 
frequent,  from  the  fact  that  it  is  difficult  to  remove  all  the  "melon- 
seed  "  bodies  which  are  often  present  in  ^'reat  abimdance.  However  few 
nniy  be  left  behind,  these  will  suffice  for  continued  eftusicjn  (jf  ffuid, 
weakening  of  the  ligaments,*  and,  perlia^js,  ultimate  disorganisation  of 
the  joint.  (3)  This  form  of  ganglion  is  very  often  tuberculous.  In 
these  cases  disease  of  the  carpus  is  almost  certain  to  follow. 

Treatment. — I  strongly  advise  a  radical  operation  here,  owing  to  the 
fre(iuency  with  which  this  disease  is  tuberculous — it  was  proved  to  be  so 
in  three  of  the  four  cases  in  wliich  I  have  operated — and  its  consequent 
dangers  from  its  surroundings.  But  as,  in  a  few  cases,  this  disease  may 
be  of  a  simpler  form,  and  as  the  surgeon  may  not  ahvays  be  able  to 
avail  himself  of  the  surroundings,  skilled  assistance,  ifcc,  which  are 
an  absolute  sine  qua  non  for  the  radical  operation,  I  have  described 
a  simpler  operation  first.  I  do  not  recommend  it,  and  anyone  employing 
it  must  remember  that  if  he  fail  to  cure  the  disease,  he  will  have  ren- 
dered subsequent  needful  steps  much  more  difficult  (p.  39). 

A.  The  parts  having  been  rendered  sterile,  an  incision  should  be 
made  1^  inches  above  the  anterior  annular  ligament,  avoiding  the 
median  nerve,  and  going  down  into  the  ganglion,  the  deep  opening*  into 
which  is  not  to  be  a  mere  buttonhole,  but  must  be  kept  free  and  dilated, 
otherwise  the  complete  carrying  out  of  the  next  step,  on  which  a  cure 
depends,  will  be  found  impossible.  The  edges  of  a  free  opening  into 
the  ganglion  being  held  open  by  Spencer  Wells's  forceps,  all  the  "  melon- 
seed  "  bodies  must  be  removed,  partly  by  pressure,  partly  by  the  use 
of  a  curette,  which  should  explore  all  the  cavities  into  which  these 
ganglia  are  sometimes  divided.  Thus  care  should  be  taken  to  examine 
and  treat,  if  needful,  the  synovial  sac  enveloping  the  flexor  profundus 
as  well  as  that  in  relation  with  the  superficial  flexor.  The  question  of 
providing  a  second  opening  below  the  anterior  annular  ligament  will 
now  arise.  Where  the  ganglion  is  a  large  one,  where  the  "  melon-seed  " 
bodies  are  numerous,  where  it  is  desirable  to  provide  thorough  drainage, 
a  second  opening  should  be  made.  This  may  be  safely  done  by  passing  a 
bullet-i)robe  or  dressing- forceps  from  the  upper  opening  under  the  annular 
ligament,  and  cutting  down  upon  it  through  thepalmar  fascia,  the  palmar 
arch  being  avoided.  This  opening  having  been  enlarged  with  dressing- 
forceps,  the  curette  is  again  applied,  if  needful,  and  when,  either  by 
this  means,  or  by  rubbing  between  the  opening  a  strip  of  sterile  gauze, 
all  the  "  melon-seed"  bodies  are  detached  and  removed,  the  cavity  is 

*  If  for  any  reason  the  operative  treatment  of  compound  ganglion  is  deferred,  some 
well-adjusted  form  of  support  and  compression  should  be  worn,  otherwise  delay  will  lead 
to  dangerous  stretching  of  the  ligaments  and  weakening  of  the  joint. 

t  If  on  cutting  into  the  ganglion  it  is  found  thick,  velvety  and  vascular,  this  operation 
is  certain  to  fail. 
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washed  out  with  a  sterile  saline  solution — whatever  fluid  is  used  all  of 
it  should  he  withdrawn — and  then  a  drain  of  sterilised  horsehair  is 
passed  hy  means  of  tlie  probe  from  below  upwards.  Strands  of  this 
may  be  withdrawn  as  needed.  The  hand  may  be  conveniently  put  up 
with  the  fingers  flexed,  as  on  a  Carr's  splint.  All  should  be  healed  in 
three  weeks,  at  which  date  movements,  which  may  be  cautiously  begun 
before,  should  be  actively  persevered  with. 

B.  A  more  radical  operation  should  in  my  opinion  be  performed  in 
every  case,  owing  to  the  frequenc}'  with  which  teno-synovitis  here  is 
tuberculous,  and  the  risk  of  the  infection  extending  to  the  carpus.  It 
should  certainly  be  performed  where  the  disease  recurs,  or  where  there 
is  reason  to  suspect  tuberculous  mischief.  The  ganglion  having  been 
opened  by  the  steps  given  above,  but  with  much  freer  incisions,  its 
walls  will  certainly  be  found  to  he  thick  and  velvety,  perhaps  showing 
vascular  fringes  over  the  tendons.  In  such  cases  each  of  the  tendons 
must  be  separately  hooked  up  and  cleaned  with  curved,  blunt-pointed 
scissors  and  dissecting  forceps,  the  diseased  tissue  being  removed  in  as 
large  continuous  pieces  as  possible.  To  eradicate  the  whole  of  the 
tubercular  mischief  it  will  be  needful  to  divide  the  anterior  annular 
ligament,  the  i)osition  of  the  median  nerve  being  first  carefully  noted. 
The  four  cases  given  below,  in  which  I  have  taken  this  step,  show  that 
no  weakening  of  the  hand  need  be  feared.  The  incision  must  be 
boldly  made  from  about  i^  inch  above  the  annular  ligament  down 
through  this  structure  to  a  point  just  above  the  level  of  the  superficial 
palmar  arch.  Otherwise  there  is  danger  that,  by  insufficient  exposure 
of  the  parts,  persistence  of  the  tuberculous  mischief,  and,  ultimately, 
disease  of  the  carpus,  may  ensue.  When  by  the  use  of  a  strabismus- 
hook,  dissecting-forceps  and  blunt  pointed  scissors  each  individual 
tendon  has  been  cleaned  as  thoroughly  as  possible,  the  surgeon 
examines  for  the  presence  of  bone  disease,  flushes  out  the  parts  with 
sterile  saline  solution,  followed  by  rubbing  in  of  sterilised  powdered 
iodoform  made  into  a  paste  with  lotio  hydr.  perch,  (i  in  looo).  During 
the  operation  every  bleeding  point  must  be  arrested  by  ligature  with 
fine  sterilised  silk.  The  use  of  forci-pressure  is  less  advisable  owing 
to  the  risk  of  damage  to  the  tendons.  The  annular  ligament  is  then 
united  with  buried  sutures  of  sterile  silk,  and  dressings  applied  with 
uniform  pressure,  so  as  to  distribute  the  oozing,  which  will  probably 
he  free,  through  as  wide  a  surface  as  possible. 

Two  more  points  need  reference.  First  as  to  the  use  of  an  Esmarcli's 
bandage.  I  do  not  think  this  of  material  importance.  I  have  not 
always  used  it.  The  after-oozing,  always  free,  will  be  especially  so  if 
the  bandage  be  employed.  Drainage  should  be  provided  by  leaving 
the  two  or  three  uppermost  sutures  of  silkworm  gut  untied  for  the  first 
three  days.  Another  and  more  important  point  is  one  which,  as  far 
as  I  know,  has  not  received  attention,  and  that  is  the  condition  of  the 
sheath  of  the  flexor  longus  pollicis.  There  are  usually  two  synovial 
sheaths  beneath  the  anteiior  annular  ligament,  one  for  the  two  flexors 
of  the  fingers  and  the  median  nerve,  the  other  for  the  long  flexor  of  the 
thumb.  This  last  extends  continuously  from  above  the  annular  liga- 
ment to  the  base  of  the  ungual  phalanx  of  the  thumb.  It  is  not 
always  involved  in  tuberculous  synovitis  or  compound  palmar  ganglion. 
Thus  in  two  of  my  four  cases  it  had  escaped.     In  two  fulness  in  the 
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tlieimr  eminence  and  distinct  thickening  ali)ng  the  tendon  below  giivo 
evidence  of  more  extensive  tuberculosis.  Unwilling  to  divide  the  short 
muscles  of  the  thumb,  I  laid  the  sheath  open  along  the  two  ])halanges 
of  the  thumb,  removed  the  thickened  tuberculous  mendjrane  Lhc.'jc,  and 
then,  by  means  of  a  cui'ette  and  strips  of  gauze  soaked  in  sterilised 
itxloform  passed  by  liord  Lister's  sinus-forceps  from  tlu;  opening  over 
the  tliuml)  below  to  that  above  the  annular  ligament,  I  curetted  and 
rubbed  out,  as  far  as  possible,  the  diseased  synovial  tissue  from  that 
part  of  the  sheath  which  lies  under  the  muscles  of  the  thenar  eminence. 
As  soon  as  the  deep  parts  of  the  wounds  were  healed  collodion  dressings 
were  em[)loye(l,  and  over  these,  uniform  pressure  with  strap|)ing,  a[)i)lied 
especially  tirndy  over  the  tiiunib.  The  cure  was  complete  when  the 
patients  left  the  hospital,  and  remained  so  (vide  infra)  during  tiie  six 
months  which  had  elapsed  since  the  operation. 

After  this  operation  movement  of  the  fingers  must  be  begun  as  early 
as  possible,  to  prevent  the  tendons  being  matted  together  after  all  the 
interference  which  is  needful  at  the  operation, 

I  have  now  employed  the  radical  operation  advised  above,  with  division 
of  the  anterior  annular  ligament  in  four  cases.  The  first,  in  1896,  was 
a  woman,  itt.  53,  who  earned  her  living  by  working  at  fancy  embroidery. 
Dr.  Holland  Wright,  whose  patient  the  woman  was,  sent  her  to  me  in 
June,  1904,  to  show  the  result.  This  was  perfect.  The  patient  had 
followed  her  employment  all  the  time,  but  there  was  some  evidence  of 
phthisis  in  the  left  lung.  The  second  case  was  a  woman  set.  42. 
Though  very  numerous  melon-seed  bodies  and  much  thickening  of 
the  synovial  membrane  was  present,  this  was  the  only  case  in  which  no 
evidence  of  tubercle  bacilli  could  be  found.  When  I  last  saw  this 
patient,  l^  years  after  the  operation,  for  chronic  mastitis,  the  hand 
was  as  good  as  its  fellow.  The  third  and  fourth  patients  were  sent  me 
b}'  Dr.  Jones,  of  Alton,  almost  coincidently,  in  1903.  In  both  the 
sheath  of  the  tlexor  longus  pollicis  was  markedly  involved.  Both 
were  young  patients,  one  a  grocer's  assistant ;  the  other,  a  barmaid, 
had  been  operated  on  before  by  a  single  incision  above  the  annular 
ligament.  This  iact,  the  disease  persisting,  greatly  increased  the 
difficulty  of  the  operation.  In  answer  to  my  inquiries,  the  man  wrote 
to  me  as  follows,  about  six  months  after  the  operation  : — "  My  hand  is 
quite  strong,  much  stronger  than  when  I  first  felt  anything  of  it.  The 
top  joint  of  the  thumb  is  still  stiff,  and  I  can't  close  the  hand  quite  as 
well  as  the  other.  Otherwise  it  feels  perfectly  well,"  With  regard  to 
the  fourth  case,  that  of  the  barmaid  who  had  been  operated  on  before, 
Dr.  Jones  wrote  about  six  months  after  the  operation  : — "As  far  as  I 
can  see,  the  result  is  as  perfect  as  possible.  She  has  regained  all 
movements  of  fingers ;  the  grip  of  the  hand  is  a  little  weaker  than  on 
the  sound  side," 

The  above  proves  that,  if  the  same  skilled  assistance  is  at  hand  as  I 
could  hai){)ily  command,  there  need  be  no  hesitation  about  division  of 
the  annular  ligament.  With  regard  to  ni}'  treatment  of  the  tlexor 
longus  pollicis,  six  months  is  insufficient  to  prove  anything.  At  all 
events,  the  example  is  worth  following.  If  the  method  prove  incom- 
plete, I  should  not  hesitate  to  lay  the  whole  length  of  the  long  flexor 
of  the  thumb  open.  A  sound  hand,  at  the  expense  of  a  less  mobile 
thumb,    would    certainly    be    preferable    to   persistent    tuberculosis, 


40  OPERATIONS   ON    THE   UPPER    EXTREMITY. 

matted  tendons,  sinuses,  an  invaded  wrist-joint,  and  extension  to  the 
lungs,  &c, 

PALMAR    ANEURYSM. 

The  rarity  of  this  disease  in  arteries  so  small  ia  size  as  those  of  the  forearm  and  hand  is 
well  known.  Aneurysm  when  present  in  the  palm  is  usually  the  result  of  injury,  or, 
much  more  rarely,  it  is  embolic  in  nature  and  co-exists  with  serious  disease  of  the  heart.* 
In  a  third  class  of  case  the  aneurysm  is  an  instance  of  localised  subacute  endarteritis 
deformans,!  and  arises  without  any  known  cause.  Here  other  arteries — e.g.,  the  cerebral 
— are,  very  probably,  also  affected.  The  inner  part  of  the  superficial  palmar  arch  is  that 
chiefly  affected. 

Operation. — If  other  treatment  has  failed,  if  the  aneurysm  continue  to  increase,  to 
cause  troublesome  throbbing,  and  numbness  of  the  fingers  supplied  by  the  ulnar  nerve, 
it  is  best  treated  by  excision  after  ligature  of  the  ulnar  artery  above  and  below.  The 
skin  having  been  thoroughly  cleansed,  and  an  Esmarch's  bandage  applied  above,  a 
longitudinal  incision,  two  to  three  inches  long,  is  made  over  the  swelling,  dividing  the 
skin,  palmaris  brevis,  and  palmar  fascia.  Any  tendons  and  the  ulnar  nerve  are  carefully 
drawn  aside.  The  ulnar  artery  is  then  tied  with  sterilised  silk  above  and  below  the 
swelling.  The  sac  is  next  snipped  away  with  scissors,  and,  if  needful,  the  deep  branch  of 
the  ulnar  artery  is  tied  also.  The  palmar  fascia  should  be  united  with  a  few  buried 
sutures  of  fine  sterilised  silk,  and  the  skin  incision  closed  with  sterilised  salmon-gut. 
Movements  of  the  thumb  and  index  finger  should  be  carefully  commenced  in  two  or  three 
days,  but  the  other  fingers  should  be  kept  quiet  for  the  first  week.  The  wound  should  have 
healed  in  ten  days. 

While  the  above  course  is  certainly  the  best,  cases  which  have  been  recently  recordedj 
show  that  ligature  of  the  ulnar,  or  of  the  ulnar  and  radial,  will  be  sufficient  in  palmar 
aneurysm,  if,  for  any  reason,  the  surgeon  prefer  to  adopt  this  course. 


OPERATIONS    FOR  UNION    OF  DIVIDED    TENDONS. 
TENORRAPHY.      TENOPLASTY.  § 

As  in  the  case  of  divided  nerves,  the  union  of  divided  tendons 

may  be  primary  or  secondary,  according  as  the  surgeon  is  called 
to  the  case  at.  once  or  later. 

I  always  prefer  to  make  the  parts  thoroughly  evascular  beforehand 
with  Esmarch's  bandages,  though  this  step  has  been  objected  to  as 
likely  to  lead  to  after-oozing,  tension,  &c.  To  meet  this,  every  vessel 
that  can  be  seen  should  be  carefully  secured,  the  wound  thoroughly 
dried  out,  and  then,  after  any  needful  drainage  has  been  provided, 
apd  the  wound  sutured  (but  not  over-closely  or  tightly),  before  the 
Esmarch's  bandage  is  removed  the  dressings  should  be  aj)plied  thickl}- 

*  Mr.  Holmes,  Eoyal  College  of  Surgeons  Lectures,  Lancet,  Oct.  25,  1873  ;  Syst.  of 
Surg.,  vpl.  iii.  pp.  29,  102,  has  called  attention  to  this  class  of  case. 

■j-  An  instructive  case,  treated  successfully  by  incision  of  the  sac,  with  interesting 
remarks  on  the  pathology  and  treatment  of  this  disease,  is  recorded  by  Dr.  J.  Grifl&ths, 
pf  Cambridge,  Brit.  Med.  Journ.,  vol.  ii.  1897,  P-  646.      See  also  my  case,  p.  83. 

X  A.  Caddy,  of  Calcutta,  Lancet,  1896,  vol.  ii.  p.  603.  The  aneurysm  was  traumatic, 
and  the  patient  33.  The  radial  and  ulnar  were  tied.  W.  Robertson,  of  Glasgow,  Brit. 
Med.  Journ.,  1897,  vol.  ii.  p.  1637.  Here  there  had  been  no  wound,  but  the  palm  had 
been  repeatedly  knocked  in  starting  some  engine-gear.  The  patient  was  18.  The  ulnar 
artery  alone  was  tied. 

§  This  term,  which  has  been  introduced  lately,  should  be  reserved  for  those  cases  where 
tpndon-suture  is  found  impossible,  and  tendon-grafting  (p.  50)  is  employed. 
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Fig.  2G. 


uiul  unili)i"mly  so  ns  to  distribute  the  discliargos  thrcuigh  as  wide  a 
surface  as  possible,  instead  of  allowing  them  to  come  thronf,'h  at  one 
spot.  The  controlling  bandage  must  be  placed  suilicicntly  high  up  not 
to  interfere  with  any  pressing  down  of  muscular  b(dlies  which  nniy  be 
needi'd  in  order  to  bring  a  retracted  central  tendon  end  int(^  view. 

Tin'  upper  end  of  the  tendon  will  always  give   more  trouble  than  is 
the  case  with  a  divided  nerve,  owing  to  its  greater  retraction. 

In  laying  open  the  sheath  to  follow  up  the  tendon,  most  scrupulous 
care  must  be  taken  to  use  every  asej)tic  precaution,  especially  in  cases 
where  the  parts  are  much  disturbed,  the  sheath  extensively  opened, 
SiC. ;  otherwise  infection  may  easily  be  carried  far  and  deeply,  if  the 
retracting  end  has  not  already  done  this.  Further,  it  is  in  the  sheath 
that  the  vessels  run  to  which  we  owe  the 
nutrition  and  repair  of  the  tendon  ends. 

For  the  sake  of  convenience,  opera- 
tions for  the  union  of  divided  tendons 
may  be  classed  under  the  following 
lieads  : 

A.  Cases  where  both  ends  can 
be  found  and  where  they  can  be 
easily  adjusted, 

A  longitudinal  incision  will  usually  be 
best,  but  ill  some  cases — e.g.,  where  the 
tendons  are  matted  together — a  flap  may 
be  preferable.  Any  bruised,  sloughy,  or 
scarred  tendon  tissue  is  removed  as 
cleanly  and  charily  as  possible  with  a 
very  sharp  knife  or  scissors.  Sutures 
of  thoroughly  sterilised  silk  or  kangaroo- 
tail  tendon — if  sufficiently  fine  ones  are 
procurable — are  preferable  to  those  of 
chromic  gut,  which  are  always  liable  to 
give  way  too  soon,  especiall}'  if  suppura- 
tion occur.  Especiall}'  fine  fishing  gut 
is  considered  the  best  material  by 
Messrs.  Watson  Clieyne,  C.B.,  and 
Burghard   (loc.  infra  cit.,  p.  228).     The 

sutures  may  be  passed  and  tied  (i)  m  the  ordinary  way  where  the 
tendon  is  round,  and  cither  of  medium  or  large  size.  The  silk  is  passed, 
on  as  fine  a  needle  as  will  carry  it,  from  before  backwards  through  one 
tendon  end,  and  then  from  behind  forwards  through  the  other,  and  the 
ends  are  knotted  on  the  superficial  surface  of  the  tendon.  Large 
tendons  may  be  secured  with  two  lateral  or  with  one  central  and  two 
lateral  sutures,  smaller  tendons  with  one  median  suture  only.  As  the 
suture  is  tightened,  the  ends  must  be  kept  in  exact  apposition  with  a 
pointed  probe,  and  not  allowed  to  override  one  another.  In  this 
method  and  in  the  others  which  follow,  care  must  be  taken  not  to 
insert  the  sutures  too  near  to  the  tendon  ends — i.e.,  when  there  is  any 
tension,  not  nearer  than  one-third  or  even  half  an  inch  ;  finer  sutures 
may  then  hold  the  ends  exactly  together — owing  to  the  muscular 
tension  and  the  tendency  of  the  suture  to  cut  tlirough  the  parallel 
fasciculi  and  their  unitiu;'  connective  tissue. 


WiJlfler's  transverse  tendon- 
suture  (Wien.  Med.  Woch.,  1888, 
5.  i).  When  the  ends  touch,  the 
inventor  calls  his  method  "direct 
transverse  tendon  "-suture,  and 
gives  it  the  name  of  ''indirect" 
when  the  ends  cannot  be  brought 
together,  and  the  threads  are  tied 
and  left  to  form  guides  for  the 
development  of  fibrous  connecting 
bridges. 
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Another  method  which  may  be  employed  where  the  tendon  is  round 
and  large  is  that  of  Wolfler  (Fig.  26)  or  of  Trnka  (Fig.  34,  b). 

(2)  Where  the  tendon  is  flat,  e.g.,  on  the  dorsum  of  the  hand,  a  very 
common  site  for  tenorraphy.  Here  there  is  much  tendency  for  the 
suture  to  cut  its  w^ay  out  if  inserted  in  the  ordinary  manner.  One  of 
the  foHowing  methods — viz.,  Wolfler's,  Le  Fort's,  Le  Dentu's,  which 
are  made  plain  in  Figs.  26  and  27 — will  be  found  preferable. 

(3)  WJiere  the  tendon  is  round  and  small,  too  small  for  the  methods 
of  Wolfler  or  Le  Dentu,  and  where,  owing  to  the  size  of  the  tendon 
and  the  traction,  a  suture  inserted  in  the  ordinary  way  will  cut  out, 
that  of  E.  Schwartz,  may  be  tried  (Fig.  27)  or,  better,  that  of  Watson 
Cheyne  and  Burgliard  (4).  A  circular  ligature  of  silk  is  thrown  round 
each  of  the  tendon  ends,  and  two  vertical  loops  passed  above  and  below 
these  ligatures,  and  thus  prevented  from  slipping,   serve  to  draw  the 


Fig.  27. 


A.  Le  Dentu's  method  of  tendon-suture.     B.  That  of  Wolfler.     c.  E.  Schwartz's  method. 
(Le  Dentu  and  Delbet,  Traiti.  de  Chh:,  t.  iii.  p.  825.) 

ends  together.     Circular  ligatures  thus  employed  would  seem  likely  to 
endanger  the  nutrition  of  the  tendon  ends. 

(4)  Messrs.  Watson  Cheyne,  C.B.,  and  Burghard  {Manual  of 
Surgical  Treatment,  pt.  iii.  p.  228),  advise  the  following  method, 
which  will  be  seen  to  escape  the  above  objection  to  Schwartz's 
method,  while  it  meets  the  tendency  of  ordinarily  applied  interrupted 
sutures  to  cut  out  too  quickly,  though  this  may  be  largely  obviated  by 
passing  the  sutures  sufficiently  far  from  the  tendon  ends  : — "  The  best 
plan  is  to  pass  the  needle  across  from  front  to  back  through  the  whole 
thickness  of  the  tendon  quite  to  one  edge  of  it  and  close  to  the  line  of 
division,  and  then  to  tie  the  thread  over  the  small  piece  of  tendon 
included  in  the  loop.  Although  the  piece  of  tendon  below  the 
ligature  may  possibly  die,  a  secure  hold  is  thus  obtained,  which  may 
be  pulled  on  firmly  without  fear  of  the  thread  cutting  its  way  out,  The 
same  procedure  should  be  adopted  also  on  the  opposite  side  of  the 
tendon,  and  both  the  upper  and  lower  ends  should  be  prepared  in  this 
way,  care  being  taken  that  the  stitches  are  inserted  at  exactly  corre- 
sponding points  in  the  two  ends,  so  that  the  tendon  is  not  twisted  when 
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they  lire  tied  togt^ther.  The  ciuls  of  the  corresponding  tlireads  on 
either  side  of  the  division  are  then  tied  sulliciently  (dosely  to  hriiig 
the  two  cut  surfaces  in  apposition.  It  is  well  to  put  in  one  or  two 
stitclies  in  the  centre  to  reinforce  the  hiteral  ones ;  these  will  prevent 
the  cut  surfaces  from  being  displaced  laterally  or  curled  up,  and  as  they 
do  not  hear  any  strain,  they  may  be  inserte<l  in  the  usual  maimer." 

In  addition  to  any  of  tlie  above  methods  the  surgeon  may  wisely 
make  use  of  one  or  more  sutures  of  support,  i.e.,  sutures  whose 
ol)jei't  is  to  relax  tension.  A  suture  is  made  to  traverse  first  one 
tendon  ami  then  the  other  a  full  inch  or  more  from  the  ends,  the  sheath 
also  being  included  so  as  to  secure  a  firm  hold,  and  the  ends  then 
knotted  in  the  usual  way. 

The  wound  is  closed  with  or  without  drainage,  according  to  its 
condition,  the  amount  of  disturbance,  the  probable  after-collection  of 
blood,  iv;c. ;  where  there  is  the  very  least  doubt,  drainage  should  be 
employed.  The  dressings  should  be  applied  in  sufficient  quantity  and 
uniformly  so  as  to  distribute  any  oozing  evenly  throughout  them.  If 
possible,  they  should  be  left  on  for  seven  or  ten  days.  The  limb  must 
be  arranged  on  a  splint  in  such  a  position  that  no  undue  tension  falls 
upon  the  united  tendons,  while  at  the  same  time  the  comfort  of  the 
pp.tient  is  attended  to.  A  perforated  zinc  trough,  which  is  readily  cut, 
fairly  easily  bent  and  moulded  to  any  degree  of  flexion,  and  which  can 
be  boiled,  will  be  found  useful  in  the  common  cases  of  tendons  injured 
about  the  wrist,  where  the  elbow,  wrist,  and  fingers  must  be  kept 
flexed,  Poroplastic  or  gutta-percha  are  other  materials  which  will  be 
useful.  If  wooden  splints  be  employed,  a  Carr's  splint  is  comfortable, 
but  must  be  reinforced  by  a  lateral  angular  splint  at  the  elbow.  Wooden 
splints  are,  however,  much  less  efficient,  in  that  they  fail  to  secure  the 
needed  amount  of  flexion,  or  the  power  of  modifying  this  later  on.  The 
patient's  comfort  will  be  greatly  promoted  by  taking  the  splint  oft"  every 
two  da}s  and  altering  the  angles  slightly.  Restlessness,  wdiile  the 
anaesthetic  is  recovered  from,  must  be  prevented,  as,  if  the  sutures  do 
not  hold,  the  parts  will  tend  to  heal  in  one  contracted  mass.  Most 
careful  attention  will  be  needed  afterwards  in  the  employment  of 
carefully  begun  and  perseveringly  continued  passive  and  active  move- 
ments. In  commencing  movements  the  surgeon  has,  on  one  hand,  to 
prevent  the  foiniation  of  adhesions  ;  on  the  other,  he  must  remember 
the  risk  of  breaking  down  the  recently  formed  union.  The  date  must 
vary  with  each  case,  but,  as  a  rule,  iu  the  case  of  the  tendons  of  the 
fingers,  passive  movement  may  be  begun,  very  gently  so  as  not  to 
strain  the  union,  about  the  sixth  day,  and  gradually  increased.  From 
the  fourteenth  to  the  twenty-first  day  will  usually  be  early  enough  for 
the  commencement  of  active  movements.  Soft  adhesions  will  certainly 
have  formed,  but  if  the  sutures  have  been  so  placed  as  to  secure  a  firm 
hold,  and  if  the  Avound  has  run  an  aseptic  course,  there  is  little  risk  of 
the  union  being  broken  down. 

In  cases  of  secondary  tendon-suture,  as  in  that  of  nerves,  the  result 
may  be  disappointing  for  some  months ;  but  if  the  tension  was  not 
extreme,  and  if  the  wound  ran  an  aseptic  course,  the  final  result  will 
prol)ably  be  satisfactory,  if  the  patient  does  his  best  to  help  the  surgeon. 

I  would  take  this  opportunity  of  saying  that,  in  the  treatment  of  an 
incised  wound  of  the  hand  or  foot,  the  condition  of  the  tendons  should 
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be  cleared  up  as  well  as  that  of  the  vessels.  The  practitionei-  too  often 
rests  satisfied  with  arresting  the  urgent  haemorrhage.  The  wound 
heals  quickly,  but  loss  of  power  remains.  The  following  is  a  good 
instance : — 

In  August,  iS88,  H.  P.,  xt.  31,  was  sent  to  me  with  constant  flexion  of,  and  inability 
to  extend,  the  last  two  phalanges  of  the  thumb.  A  few  months  before  he  had  been  treated 
for  severe  haemorrhage  from  an  incised  wound  of  the  dorsum  over  the  first  phalanx  and 
metacarpal  bone  of  the  right  thumb.  B3'  dissection  the  extensor  secundi  internodii  was 
seen  to  be  divided,  the  upper  end  being  found  by  following  up  the  sheath.  The  extensor 
primi  had  been  onl}'  partially  divided  for  three-quarters  of  its  width.  When  trimmed  the 
two  ends  of  the  extensor  secundi  were  separated  by  an  interval  of  an  inch  on  complete 
extension  of  the  thumb.  Use  of  a  stout  silk  suture,  and  pushing  down  the  iipper  end  of 
the  tendon,  left  the  ends  still  separated  by  a  quarter  of  an  inch  ;  two  very  fine  silk  sutures 
brought  the  ends  into  good,  but  not  exact,  apposition.  On  hyper-extending  the  thumb  the 
V-shaped  notch  in  the  partially  divided  extensor  primi  was  obliterated,  so  no  sutures  were 
used  here,  the  edges  of  the  notch  being  merely  refreshed.  A  splint  was  applied  on  the 
palmar  aspect,  so  as  to  keep  the  thumb  hyper-extended.  Morphia  was  given  at  first.  When 
the  patient  was  seen,  two  months  later,  he  had  recovered  complete  extension. 

B.  Cases  where  only  one  end  can  be  found. 

The  distal  or  fixed  end  of  the  tendon  can  nearly  always  be  found. 
To  meet  the  difficult}',  often  extreme,  of  finding  the  retracted  upper 

Fig.  28. 


Buttonhole  method  of  tendon-anastomosis.     Method  of  MM.  Tillaux  and  Duplay. 
(Duplay  and  Reclus,  Trait e  de  CJiir..  t.  i.  p.  825.) 

end  of  one  of  the  flexor  tendons,  M.  Felizet  {Bull,  et  Mem.  de  la  Soc. 
cle  Chir.,  t.  xix.  p.  610,  1893)  advises,  if  slitting  up  the  sheath  and 
methodically  pressing  down  the  muscular  bell}' are  insufficient,  that  the 
upper  end  may  be  made  to  emerge  into  view,  and  further  disturbance 
of  the  parts  avoided,  by  extending  the  adjacent  fingers.  By  this  step 
what  M.  Felizet  terms  the  little  fibro-serous  vincula,  which  tie  together 
adjacent  tendons,  are  drawn  upon  and  pull  down  tbe  upper  end  of  the 
severed  tendon  into  view.  Another  alternative  is  given  by  Messrs. 
Watson  Cheyne,  C.B.,  and  Burghard  {Manual  of  Surgical  Treatment, 
pt.  ii.  p.  228),  to  be  employed  where  the  slitting-up  of  the  sheath 
would  have  to  be  very  extensive,  and  might  involve  danger  to  important 
structures.  "  A  second  incision  is  made  over  the  tendon,  well  above 
the  wound,  and  tlie  sheath  opened  ;  from  this  incision  the  tendon  is 
pushed  down  until  its  divided  end  appears  in  the  original  wound."  In 
cases  where  difficulty  is  experienced  in  finding  the  distal  end,  e.g., 
where  in  a  secondary  operation  for  divided  tendons  at  the  wrist,  this 
distal  end  is  lying  beliind  the  annular  ligament,  the  same  writers  advise 


UNION    OK    DIVIDKh    'I'llNDoNS. 


45 


Fig.  29. 


as  follows  :  '' A  better  pluii  tlum  dividing  the  annular  li^ninent  is  to 
cut  into  the  piilni  and  exi)ose  the  tendon  well  on  the  distal  side  of  the 
division  ;  then,  by  pushing  a  probe  up  the  sheath,  the  point  at  which 
adhesion  has  taken  place  nniy  be  found,  and  an  attempt  made  by 
j)ushing  the  pi'obe  upwards  through  the  adhesions,  to  mak<'  it  protrude 
into  the  wound,  and  foi'm  a  guide  along  which  the  tissues  can  be  turned 
aside  until  the  end  is  got  at."  In  every  case  of  difliculty,  as  soon  as  a 
ten(U)n  end  is  found  it  should  be  secured  at  once  b}'  tenaculum-forceps 
or  silk.  If,  after  careful  search,  sutticient  slitting-up  of  the  sheath,  I'Cc., 
it  is  still  impossible  to  find  the  upper 
end,  the  lower  end  may  be  successful!}' 
attached  to  a  neighbouring  tendon  by 
tendon-anastomosis.  This  is  eft'ected 
(i)  by  suitably  i)reparing  the  contigu- 
ous lateral  margins.  (2)  by  fixing  the 
severed  end  in  a  buttonhole  made  in 
an  adjacent  tendon  (Fig.  28). 

(3)  Anastomosis  by  Bifurcation  or 
Splitting  of  a  Tendon. — Thus  ]M.  E. 
Schwartz,  in  a  case  where  the  proximal 
ends  of  two  of  the  extensors  of  the 
thumb  could  not  be  found,  united  the 
peripheral  ends  to  the  extensor  carpi 
radialis  longior,  which  was  split  longi- 
tudinally and  in  part  sutured  between 
them  (Fig.  29). 

The  following  case  (Dr.  v.  Fillen- 
bauni,  Wien.  Med.  Woch.,  Nos.  29 
and  30,  1885)  is  a  good  instance  of 
the  success  of  the  last  step,  and  of 
one  means  of  employing  sutures  so  as 
to  i)r event  tension  : — 

An  oblique  cut  with  a  bread-knife  involved 
the  common  extensor  of  the  index  and  middle 
finger,  and  the  extensor  indicis,  the  central  end 
of  the  latter  retracting  so  far  that  it  could  not 
be  reached,  unless  by  slitting  up  its  sheath. 
The  tendons  of  the  common  extensor  were  each 
united  by  two  fine  silk  sutures. 

The  accessible  peripheral  end  of  the  extensor 
indicis  was  attached  to  both  ends  of  the  sutured 
tendon  from  the  extensor  communis  to  the  index 

finger.  The  strongly  stretched  extensor  tendons  of  the  second  and  third  fingers  were  now 
fixed  (to  prevent  retraction  by  muscular  action)  by  silk  sutures  passed,  2  cm.  higher  up, 
through  skin  and  tendon-sheath,  and  tied  over  a  roll  of  iodoform  gauze.  These  were 
removed  on  the  fifth  day.  Passive  movement  was  begun  on  the  sixteenth  day.  Six 
months  later  the  man  had  perfect  use  of  his  fingers. 

If  it  is  the  proximal  end  which  is  alone  accessible  this  must  be 
sutured  to  an  adjacent  tendon,  the  action  of  which  it  will  reinforce, 
without  regaining  its  own  special  function.  This  must  be  looked  upon 
as  a  last  resort. 

The  back  of  the  hand  is  the  "  seat  of  election  "  for  the  anastomosis 
of  tendons,  as  they  are  here   united  by  fibrous  expansions.     Thus  a 


Tendon-anastomosis  by  splitting  or 
bifurcation  of  an  adjacent  one.  Method 
of  M.  E.  Schwartz.  (Dentuand  Delbet.) 
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neighbouring  tendon  can  be  relied  upon  to  render  active  the  peripheral 
end  of  another  tendon  whose  central  end  cannot  be  found.  Further- 
more, it  is  on  the  back  of  the  hand,  and  especiall}'  near  the  knuckles, 
that  operations  on  tendons  give  the  best  results.  Retraction  is  less 
here  than  elsewhere,  owing  to  the  presence  of  connecting  bands  and 
expansions  to  the  joint-capsules  ;  there  is  less  bleeding  ;  the  skin  is 
thinner,  and  its  greater  mobility  renders  less  harmful  the  formation  of 
any  adhesions. 

But  while  tendon-anastomosis  is  especiall}- applicable  to  the  exten- 
sors, the  following  shows  that  it  may  also  be  employed  in  the  case  of 
one   of  the  flexors,   the  tendon  of  the  flexor  longus  pollicis  having 
been  joined   with    the    index   tendon    of  the   flexor    profundus,   with 
marked  success,  by  Mr.  F.  T.  Paul  {Liverpool  MecL- 
FiG.  30.  CJiir.  Journ.,  1895,  p.  500)  : — 

A  boy,  set.  7,  falling  with  a  cup  in  his  hand,  had  sustained  a 

severe  cut  across  the  ball  of  the  right  thumb.     There  was  no  power 

over  the  last  joint,  and  consequently  no  power  of  holding  anything 

— e.(/.,  a  pen,  in  the  usual  way.    An  incision  over  the  flexor  longus 

revealed  the  distal  end  of  the  tendon  in  good  condition  and  firmly 

attached  to  the  scar.     This  end  having  been  isolated,  the  central 

end  was  sought  for,  but,   though  the  incision  was  prolonged   an 

inch  above  the  annular  ligament,  no  trace  of  it  could  be  found.     It 

was  quite  useless  to  search  higher,  since,  if  found,  the  tendon  would 

be  too  short  to  bring  down  and  attach  to  the  distal  end.     Under 

these  circumstances  Mr.   Paul  decided  to  endeavour  to  obtain  a 

union  between  the  terminal  end  of  the  flexor  longus  pollicis  and  the 

side  of  the  index  tendon  of  the  flexor  profundus  ;  a  step  which,  if 

Tendon-length-       successful,  would  give  the  patient  a  power  of  flexing  the  thumb 

enmg   by  Czerny  s      and  forefinger  together,  and  thus  of  holding  articles  between  them. 

method.        (Dentu       The  free  end  of  the  thumb  tendon  was  cut  into  a  wedge-shape,  and 

and  Delbet.)  inserted  into  a  notch  made  in  the  side  of  the  index  tendon,  where 

it  was  retained  by  two   or  three  very  fine    sutures.     The  wound 

healed  by  first  intention,  and  a  year  later  it  was  found  that  not  only  had  the  boy  the 

combined  power  of  grasp  hoped  for,  but  that,  under  training  by  a  skilled  pianist,  he  was 

obtaining  independent  movement  of  the  thumb  and  forefinger.     The  fact  that,  while  the 

boy  had  only  one  muscle  between  the  two  digits,  he  could  yet  flex  them  separately,  was 

entirely  due  to  training  of  the  extensors.     Thus,  if  told  to  bend  the  thumb  alone,  he  would 

fix  the  forefinger  by  its  extensor,  and  then  flex  the  thumb,  or  the  reverse. 

C.  Cases  where  both  ends  can  be  found  but  it  is  impossible 
to  adjust  them. 

This  difficulty  is  usually  met  with  after  the  removal  of  a  growth 
from  a  tendon,  and  in  some  cases  of  secondary  tendon-suture.  The 
following  methods  are  available. 

i.  Tendon-lengthening. 

a.  Method  of  Trnka  {Centr.f.  Chir.,  No.  12,  1893)  (Fig.  34).— This 
is  most  applicable  to  stout  tendons.  When  this  method  is  employed, 
the  incision  must  not  be  carried  too  near  the  end  of  the  tendon,  and  to 
prevent  this  being  detached  by  any  tension  that  the  strip  will  be  called 
upon  to  bear,  it  will  be  well  to  secure  it  above  as  well  as  below  b}'  one 
or  more  sutures  (Fig.  34,  a). 

b.  Method  of  Czerny  (Henck,  Centr.  f.  Chir.,  No.  18,  1882).— 
Czeni}',  in  a  case   in  which  one   of  the  extensors  of  the  thumb  had 
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been  (lividecl,  doubled  down  ii  slip  of  the  periplicral  oikI,  as  shown 
in  Fig.  30.  But  during  this  step  the  slip  became  entirely  detached, 
and  then  had  to  be  treated  as  a  true  graft.  If  this  method  be  employed, 
a  suture  should  be  inserted  at  the  angle  where  the  slip  is  turned  down, 
so  as  to  ])revent  its  being  stripped  away.  The  method  of  Trnka 
(Fig.  34)  is  intended  to  prevent  the  accident  which  is  likely  to  occur 
in  that  of  Czerny.  A  transverse  incision  is  nuide  between  one  to  two 
inches  above  the  free  end  of  the  proxinnil  part  of  the  tendon  according 
to  the  size  of  the  gap  to  be  filled  without  tension.  This  incision  only 
goes  across  half  of  the  tendon,  and  from  tiiis  point  the  latter  is  split 
vertically  downwards  along  the  middle  line  as  far  as  a  point  from  a 
quarter  to  a  half  an  inch  from  the  cut  end.  A  flap  is  then  turned 
down,  care  being  taken  that  it  is  not  detached,  and,  to  meet  any  future 
tension  at  wluit  nuist  be  a  weakened  spot,  one  or  two  sutures  of  fine 
sterilised  silk  are  passed  in  the  angle  between  the  flap  and  the  tendon, 
and  securely  tied.  If  it  is  found  necessary  a  like  flap  is  turned  up  from 
the  distal  portion  of  the  tendon.  Here  the  advice  of  Messrs.  Watson 
Cheyne,  C.B.,  and  Burghard  {loc.  sii]}7-a  cit.,  p.  231),  should  be  followed, 


Fig.  31. 


_      A 


-J 1- 


One  method  of  tendon-lengthening.  A.  Tendon  split  longitudinally.  B.  Section 
completed  by  incisions  at  ends  of  fissure,  c.  Divided  tendon  elongated  and 
sutured.    (Anderson.) 

and  the  two  flaps  should  be  cut  long  enough  to  overlap  so  that 
additional  sutures  can  be  placed  between  the  adjacent  sides  of  the 
flaps.  Here  as  in  all  cases  where  the  newly  united  tendons  are  sub- 
mitted to  some  tension,  the  parts  must  be  kept  fully  relaxed  for  a 
sufficient  time,  active  and  passive  movements  begun  very  gently,  and 
increased  very  gradually.  Where  many  tendons — e.g.,  the  flexors  of  the 
wrist — have  been  lengthened,  it  may  be  wise  to  defer  active  movement 
for  a  fortnight. 

c.  Where  the  tendon  is  fairly  thick  and  rounded,  the  following 
method  of  tendon-lengthening  of  Mr.  Anderson's  may  be  made  use  of: 
In  flat  and  easily  frayed-out  tendons  sloughing  would  probably  follow- 
on  so  much  manipulation  of  each  end.  The  gap  that  remains  between 
the  two  ends  of  the  tendon  having  been  carefully  measured,  each 
tendon  is  split  accurately  in  the  middle  line,  care  being  taken  not  to 
bring  the  split  too  near  to  the  end  of  the  tendon.  At  the  two  ends  of 
the  above  incision  section  of  the  opposite  halves  of  the  tendon  is  made, 
as  in  Fig.  31. 

d.  Tendon-lengthening  by  Zig-zag  Incisions  (Fig.  32). — M,  Poncet, 
of  Lyons,  has  shown  {Gaz.  Held.,  1891,  p.  575)  that  this  method  may 
be  successfully  employed  in  cases  where,  owing  to  the  tension,  the 
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threads  which  have  been  inserted  in  the  ends  of  the  tendons  threaten 
to  cut  through. 

In  the  first  case,  that  of  a  boy  whose  tendo  Achillis  had  just  been  severed,  M.  Poncet, 
in  order  to  diminish  the  tension  necessary  to  bring  the  ends  together,  made,  on  the  upper 
end  of  the  tendon,  two  cuts  in  zig-zag  fashion,  each  passing  a  little  more  than  half  across 
the  width  of  the  tendon.  Marked  elongation  of  the  tendon  followed,  and  it  was  then 
easy  to  suture  the  ends  without  tension.  The  boy  was  allowed  to  walk  on  the  twenty- 
eighth  day,  and  left  the  hospital  about  seven  weeks  after  the 
Fig.  32.  injury,  walking  being  almost  perfect. 

While  this  method  is  especially  applicable  to 
the  tendo  Achillis  from  its  size,  M.  Poncet  has 
also  used  it  in  the  case  of  the  extensor  indicis. 

In  this  case  also  two  zig-zag  incisions  on  the  upper  end 
of  the  tendon  enabled  the  suture,  which  had  previously 
threatened  to  cut  out,  to  be  inserted  without  any  tension. 

The  incisions  should  pass  through  at  least 
half  the  width  of  the  tendon,  and  include  both 
this  and  its  sheath.  There  is  no  risk  of  the 
tendon  sloughing  if  antiseptic  precautions  be 
taken. 

e.  Tendon-lengthening  by  the  Z-shaped  Method. 
— This  will  be  made  plain  by  Fig.  31. 

/.  Tendon-lengthening  by  means  of  Osteotomy. 
— The  same  M.  Poncet,  of  Lyons  {Revue 
d'Orthop.,  July,  1891),  made  use  of  the  follow- 
ing ingenious  method  in  uniting  a  severed  tendo 
Achillis  (Fig.  33)  :— 

Forty  days  after  the  injury  (by  an  axe)  the  wound  was 

healed,  but  the  ends  of  the  tendon  were  3  cm.  apart,  and 

the  lameness  was  very  disabling.     A  (J-^haped  flap  having 

been  turned  ofE  the  back  of  the  heel,  a  slice  of  the  os  calcis 

was  then  vertically  detached  with  the  saw  ;  when  quite  loose 

it  was  glided  upwards,  and  the  lower  part  of  it  fixed  to  the  upper  part  of  the  sawn  surface 

with  an  ivory  peg.     The  ends  of  the  tendon  could  now  be  brought  into  close  apposition 

without  undue  traction.     The  result  was  perfect. 

ii.  Distance-Sutures. 

MM.  Anger,  Forgin,  and  Assaki  were  amongst  the  earliest  workers  on 
this  subject. 

a.  Distance-Sutures  alone. — In  some  cases  (the  earliest  being  one  of 
M.  Anger's)  where  the  ends  of  the  tendon  could  not  be  adjusted,  and 
suture-loops  have  been  passed  and  knotted  between  the  widely  separated 
ends,  these  sutures  have  appeared  to  diminish  muscular  tension  on  the 
tendon  ends,  and  to  help  in  directing  the  reparative  process. 

This  method  of  distance- sutures  seems  to  have  been  employed  in 
this  country  as  long  ago  as  1889,  by  Mr.  Gostling,  of  Worcester 
{Lancet,  ii.  1890,  p.  767),  in  a  case  of  injury  to  the  extensors  of 
the  thumb. 

Eleven  weeks  before,  while  the  patient  was  pruning  roses,  his  knife  inflicted  a  wound, 
the  scar  of  which,  an  inch  long,  was  found  about  an  inch  above  the  base  of  the  metacarpal 


Tendon-lengthening  by 
zig-zag  incisions.  (Poncet.) 
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bone  of  ihc  left  tliumb.  Just  below  this  scar  the  distal  end  o  the  extensor  primi  and 
ossis  metacarpi  pollicis  could  be  easily  felt,  but  the  proximal  ends  could  only  be  indistinctly 
made  out,  five  inches  off,  on  the  back  of  the  forearm.  The  left  hand  was  of  little  use, 
the  thumb  being  (Icxed  and  adductcd  into  the  palm.  An  incision  exposed  the  distal  ends 
at  once,  but  tiie  synovial  sheath  was  blocked  at  the  scar  for  three-quarters  of  an  inch  by  a 
mass  of  connective  tissue.  This  was  cut  through  and  the  sheath  slit  up  until  tlie  proximal 
enils  of  the  tendons  were  found.  All  four  ends  were  smoothly  rounded  off,  and  no  adhesion 
had  formed.  As  the  ends  were  five  inches  apart  it  was  impossible  to  bring  them  nearer 
together  than  three-quarters  of  an  inch.  The  ends  having  been  pared,  they  were  stitched 
together  with  two  catgut  sutures  each. 
The  wound  healed  by  first  intention,  and, 
six  months  later,  all  the  movements  of  the 
thumb  were  perfect. 

In  1886,  Wolfler  successfully 
conibiued  the  method  of  distance- 
suture  and  iittaching  the  ends  of 
the  severed  tendons  to  adjacent 
sound  ones. 

The  patient  had  had  all  the  tendons  of 
tlie  exttnsor  communis  severed.  He  was 
unable  to  extend  the  middle  and  ring 
fingers,  but  retained  this  power  over  the 
index  and  little  fingers.  At  the  operation, 
two  months  after  the  injury,  it  was  neces- 
sary to  divide  the  posterior  annular  liga- 
ment in  order  to  find  the  central  ends  of 
the  tendons.  As  the  separated  stumps 
were  8-9  cm.  apart,  direct  union  was  hope- 
less. The  ends  were  joined  by  indirect 
transverse  sutures  of  silk  and  catgut,  the 
loops  being  8  cm.  long.  The  four  central 
and  peripheral  tendon  ends  were  also 
united  to  the  adjacent  uninjured  tendons, 
two  to  the  extensor  indicis  and  two  to  the 
extensor  minimi  digiti.  Though  the  wound 
healed  without  suppuration,  the  silk  thread- 
loops  were  cast  off  unaltered.  Ten  days 
after  the  operation  the  patient  began 
to  extend  his  fingers,  and  he  ultimately 
regained  extension  of  each  individually,  as 

in  the  uninjured  hand.  This  good  result  must  have  besn  due  to  the  fibrous  tissue  which 
had  been  developed  in  the  place  of  the  catgut  and  silk  threads,  and  not  to  the  joining 
of  the  tendons  to  those  which  were  intact. 


Suture  of  tendo  Achillis  by  partial 
detachment  and  sliding  upward  of  the  os 
calcis.    Poncet's  method. 

(Duplay  and  Reclus.) 


M.  Gliick,  who  has  eniplo3'ed  the  method  of  distance-sutures  with 
marked  success  in  several  cases,  used  it  in  one  instance,  not  for  filling 
up  a  gap  in  a  tendon,  but  for  replacing  an  end  which  was  lost  {Semaine 
Medicale,  1892,  p.  ig8). 


A  boy  suffered  from  injury  to  the  tendons  of  the  extensor  indicis  and  communis.  M. 
Gliick  firmly  tied  the  central  ends  of  the  tendons  with  loops  of  silk,  and  carried  them 
forward  to  their  points  of  insertion,  where  they  were  fixed  by  means  of  a  steel  needle. 
The  fii-st  trial  failed,  the  sutures  tearing  out,  A  second  operation  succeeded.  When  the 
needle  was  removed,  at  the  end  of  four-  weeks,  both  the  middle  and  terminal  phalanges 
could  be  extended. 

S. — VOL.   I.  4 
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Fig.  34. 


h.  Distance-Sutures  together  icitli  Bundles  of  Threads  of  Silk  and 
Catgut  (Fig.  34). 

In  a  case  in  which  the  two  ends  of  the  flexors  of  the  middle  finger 
were  widel}'  separated  after  an  injury,  M.  Gliick  {loc.  supra  cit.)  was 
able  to  remed}'  a  gap  of  10  cm.  (=  4  in.)  by  substitution  of  threads  of 
silk  and  catgut.  Healing  by  first  intention  and  perfect  restoration  of 
movement  followed.  It  was  thought  that  in  this  case  a  gradual  sub- 
stitution of  the  catgut  by  connective  tissue  took  place.*     In  other 

cases  the  foreign  body  employed  re- 
mains long  encysted  in   a   sheath   of 
connective  tissue.     Strict  asepsis  is,' 
of  course,  essential. 

iii.  Tendon- grafting,  properly  so 
called. 

Here  a  part  of  another  tendon,  from 
the  same  patient,  in  cases  where  there 
has  been  an  extensive  injury,  as  in  a 
partiall}'  crushed  hand,  or  a  tendon 
from  the  rabbit,  is  made  use  of. 

Mr.  M.  Robson  QClin.  Soc.  Trans.,  vol.  xxii.  p. 
291)  successfully  grafted  4J  inches  of  a  flexor 
tendon  from  a  finger  too  much  smashed  to  save, 
on  to  the  dorsum  of  the  hand,  so  as  to  form  a  new 
extensor  for  the  index  finger,  the  tendon  of  which 
had  been  completely  torn  away.  The  proximal 
end  of  the  tendon  was  stitched  to  the  fleshy 
belly  of  the  extensor  communis,  where  the 
tendon  had  been  previously  attached,  the  distal 
end  being  fixed  to  the  small  portion  of  tendon 
left  near  its  insertion  into  the  phalanx.  The 
case,  which  is  an  excellent  instance  of  conserva- 
tive surgery,  ended  in  recovery  with  a  most 
useful  hand.  During  extension  of  the  index 
the  new  tendon  could  be  felt  to  move  under 
the  skin. 


Different  methods  of  tendon-suture. 
(Trnka.)  In  the  right-hand  figure,  a, 
where  the  ends  of  the  tendon  cannot 
be  brought  together,  tendon-lengthen- 
ing (p.  46)  has  been  employed  on  one 
side,  and  some  catgut  strands — a  form 
of  distance-suture  (p.  48) — on  the  other. 
In  the  left-hand  figure  a  form  of  trans- 
verse suture  is  shown  above,  h;  below,  c, 
distance-sutures  consisting  of  different 
thicknesses  of  catgut  have  been  used 


M.  Peyrot  [Bull  de  la  Soc.  de  Chir., 

1886,  p.  357)  transplanted  in  one  case 

the  tendon   of  a  dog,  and  in  another 

that  of  a  cat,  into  the  gaps  between  divided  tendons  in  man.     A  fair 

amount  of  flexion  was  obtained. 

It  remains  to  be  seen  how  far  this  method  will  supersede  that  of 
distance-sutures  (p.  48).  Such  grafts  probably  act  as  conductors  only 
in  the  process  of  formation  of  new  fibrillse.  The  method  is  somewhat 
troublesome,  and  can  obviously  only  be  practised  under  limited  condi- 
tions, and,  in  the  case  of  tendons  from  animals,  only  when  the  needful 
preparations  can  be  made.  Even  if  no  suppuration  occur,  it  is  always 
possible  that  the  piece  of  tendon,  especially  if  of  any  size,  will  merely 
act  as  a  tediously  disappearing  foreign  bod}'. 

*  In  some  cases  the  sheath  may  be  used  to  supplement  the  distance-sutures.  After 
the  tendon  ends  have  been  mobilised,  any  remnants  of  the  sheath  are  dissected  free,  and 
so  sutured  as  to  help  in  forming  a  canal  along  which  the  new  formation  of  connective 
tissue  may  take  place.     This  subject  is  again  referred  to  at  p.  58. 
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Dr.  V.  Kochot,  of  I.yous,  has  published  {Gaz.  Hehd.,  1891,  p.  293) 
a  case  in  which  he  practised  siiccessl'iilly  a  method  of  tnuloii-firaftiiifi, 
which  he  called  antoclithonous,  the  graft  being  taken  from  one  of  the 
divided  tendons  themselves  (Fig.  35).  This  method  is  especially 
applicable  to  the  flexor  tendons  of  the  lingers. 

The  patient  Imd,  two  months  before,  siiflfeicd  division  of  the  flexor  tendons  at  tlie  root 
of  his  riglit  index.  The  two  lower  i)hahinges  were  constantly  extended,  all  power  of 
flexion  being  lost.  The  parts  having  been  rendered  evascular,  an  ineision  over  the  site 
of  injury  showed  that  an  interval  of  6  cm.  existeil  between  the  cut  ends  of  the  flexor 

I'lG.  35. 


Autochthonous  tendon-grafting.  (Rochet.)  To  the  right  is  seen  the  gap  between 
the  tendons  found  on  exploration  ;  to  the  left  the  manner  in  which  it  was  filled  up. 

tendons,  and  that  by  no  means  could  this  distance  be  reduced  to  less  than  2  cm.  To 
fill  this  gap.  Dr.  Rochet  made  an  incision  over  the  lower  part  of  the  middle  phalanx  and 
the  base  of  the  last,  just  where  the  flexor  profundus  emerges  from  between  the  two  slips 
of  the  sublimis.  He  divided  the  former,  and  then,  returning  to  his  first  wound,  drew  the 
piece  of  the  flexor  profundus,  which  was  now  cut  above  and  below,  out  into  the  first 
wound,  the  attachments  of  the  tendon  to  the  sheath  yielding  readily.  The  lower  end  of 
this  tendon-slip  was  then  sutured  to  the  lower  end  of  the  flexor  sublimis,  and  its  upper  end 
to  the  muscular  ends  of  the  flexor  sublimis  and  profundus— directly  to  the  former  tendon, 
and  laterally  to  the  latter.  Lastly,  the  small  slip  of  flexor  profundus,  which  had  been  left 
attached  to  the  last  phalanx,  was  sutured  to  the  two  slips  of  the  flexor  sublimis  a  little 
aboTC  its  insertion  into  the  second  phalanx.  The  wound  healed  quickly,  and  on  the 
fifteenth  day  some  power  of  flexion  was  already  present.  Later  on  the  second  phalanx 
could  be  flexed  as  freely  as  its  fellow.  Flexion  of  the  third  phalanx  was  more  limited, 
this  not  passing  beyond  a  very  obtuse  angle. 

Dr.  Rochet  observes  that  it  would  be  possible  to  carry  out  the  above  method  by  taking 
the  graft  or  slip  from  the  upper  end  of  one  of  the  lower  parts  of  the  divided  tendons 
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without  interfering  with  its  insertion,  which  involves  making  a  fresh  wound.  Later  Lange 
followed  Gliick  and  Wolfler  (^Miinch.  Med.  Woch.,  May  27,  1902)  with  artificial  tendons  of 
silk  in  order  to  elongate  transplanted  hamstring  tendons  (p.  57  and  Fig.  38). 

M.  Desquin  {Belg.  Med.,  Dec.  24,  1896  ;  Epit.  Brit.  Med.  Jour., 
Jan.  23,  1897)  has  devised  another  method  of  tendon-grafting,  by 
which  the  use  of  a  finger  flexor  was  restored. 

A  carpenter,  ;et.  25,  had  the  right  middle  finger  in  permanent  extension,  owing  to  the 
severance  of  the  flexor  tendons  by  broken  glass.  The  man  came  to  M.  Desquin,  thirteen 
months  later,  seeking  amputation.  A  very  free  incision  having  been  made  along  the 
course  of  the  tendons  in  the  finger  and  in  the  palm,  it  was  found  that  4  to  5  cm.  of  the 
superficial  tendon  were  wanting.  It  was  impossible  to  find  the  deep  tendon.*  By  strong 
traction  on  the  central  end  of  the  supei-ficial  tendon,  seized  in  the  palm,  it  could  be 
brought  in  contact  with,  and  sutured  to,  the  phalangeal  end.  This  could  only  be  done  by 
strongly  flexing  the  linger,  and  it  would  have  been  impossible  to  unite  the  superficial  parts 
over  the  strongly  stretched  tendon.  Returning  to  the  wrist,  therefore,  the  operator  divided 
the  tendon  with  a  small  piece  of  muscle  adhering.  The  finger  was  then  extended  and  the 
tendon  just  divided  stitched  to  that  for  the  index  finger,  so  that  the  flexor  for  the  latter, 
on  its  contraction,  acted  upon  both  fingers.  The  result  was  perfect.  After  four  weeks 
the  fingers  could  all  be  flexed  simultaneously,  or  the  index  and  middle  together,  the  others 
remaining  extended. 

The  following  instance  of  tendon-grafting  as  a  substitute  for 
amputation,  in  cases  where  suppurative  teno- synovitis  or  deep  whitlow 
has  destroyed  the  tendons,  is  recorded  {loc.  supra  cit.)  by  the  same 
author : 

The  patient,  set.  19,  could  not  flex  his  right  index  finger  owing  to  destruction  of  the 
flexor  tendon  by  a  deep  whitlow.  Some  weeks  after  the  healing  of  this,  an  incision  was 
carried  from  the  pulp  of  the  index  finger  along  the  normal  course  of  the  tendons  to  just 
above  the  wrist-joint.  In  the  palm  the  fascia  was  divided,  and  above  the  annular  ligament 
the  common  flexor  sheaths  were  opened.  The  search  for  the  tendon  ends  proved  easy 
below,  where  a  few  tags  remained  adherent  to  the  phalanx,  but  difficult  at  the  wrist.  At 
length  one  was  found  which  wanted  10  cm.  of  its  length.  To  supply  the  gap  an  equivalent 
of  the  superficial  flexor  was  taken.  This  was  severed  near  its  origin,  and  drawn  down 
strongly  until  it  could  be  sutured  peripherally.  The  upper  end  of  its  lower  segment  was 
then  stitched  to  the  lower  end  of  the  deficient  deep  flexor.  Despite  some  suppuration  and 
the  exposure  of  the  transplanted  tendon,  for  a  week,  over  a  small  distance  in  the  first 
phalanx,  where  the  incision  had  divided  purely  cicatricial  tissue,  no  exfoliation  followed. 
Two  years  later,  flexion  of  the  finger  was  performed  as  freely  and  strongly  as  in 
the  others. 

Resection  of  Bone  in  aid  of  Tendon-suture. — It  will  suffice 
merely  to  allude  to  this  method,  which  can  onl}'  rarely  be  justifiable. 
K.  Lobker  {Centr.  f.  Cliir.,  1884,  No.  50)  seems  to  have  been  the  first 
to  make  use  of  it.  In  a  case  of  long-standing  division  of  the  tendons 
above  the  wrist,  portions  of  the  radius  and  ulna  were  resected.  The 
result  was  only  a  partial  success,  and  the  bones  took  three  months  to 
unite  firmly.  Mr.  T.  P.  Rowlands  has  used  this  method  most  success- 
fully {Lan.,  Oct.  21,  1905).     His  paper  will  well  repay  perusal. 

Tendon-shortening. — This  may  be  occasionally  called  for  in 
some  cases  of  acquired  talipes  calcaneus,  where  the  tendo  Achillis  is 
elongated.  As  these  cases  usually  date  to  infantile  paralysis  it  will  be 
well  to  bear  in  mind  the  advice  given  by  Mr.  Walsham  (Walsham  and 

*  No  explanation  is  given  of  this  and  the  above-mentioned  gap  in  the  superficial 
tendon.     The  original  wound  had  healed  by  first  intention. 
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Fig.  36. 


Hughes,  **  The  Deroiiuities  ol"  the  lliiuuiu  Foot,"  p.  380);  "  Shorten- 
ing of  the  Achilles  tendon  is  only  of  service  when  some  muscular  tissue 
remains  in  the  giistrocnemius  imd  soleus.  When  these  muscles  are 
completely  paralysed  and  hav(!  undergone  fatty  degeneration,  the 
shortening  of  the  lendo  Achillis  is  useless.  At  the  time  of  operation, 
and  for  st)me  time  suhstM[uently,  the  foot  is  held  in  hetter  position  ; 
hut  as  soon  as  the  patient  hegins  to  wallc,  the  fatty  muscle  gradually 
yields,  and  the  condition  of  the  muscle  is  soon  as  bad  as  before  the 
operation.  Prior,  therefore,  to  undertaking  the  shortening  of  the 
tendo  Achillis,  a  very  careful  examination  of  the  electrical  condition 
of  the  calf  nuiscles  should  be  nuide,  and  if  it  is  clear  that  complete 
degeneration  has  taken  place,  no  operation  should  be  undertaken.* 
Conversely,  if  the  electrical  examination  shows  that  there  is  some 
healthy  muscle  tissue  left,  it  is  well  to  postpone  the  shortening  of  the 
tendon  till  as  much  good  as  possible  has  been  obtained  by  a  systematic 
course  of  electrical  treatment,  combined  with  massage  of  the  calf- 
muscles."  In  suitable  cases  the  tendo  Achillis  may  be 
shortened  by  one  of  the  following  methods. 

(i)  WiUet's  Method  {St.  Bartholomew's  Hospital 
Reports,  vol.  xvi.  p.  309). — '*  A  Y-shaped  incision,  some 
two  inches  in  length,  is  made  over  the  lower  end  of  the 
tendo  Achillis  down  to  the  tendon.  At  the  lower  or 
vertical  point  of  the  incision  the  dissection  is  continued 
until  the  tendon  is  fully  exposed  over  its  superficial  and 
lateral  surfaces  for  the  space  of  one  inch  in  length,  its 
deep  connections  being  left  undisturbed.  The  tendon  is 
now  cut  across  at  the  point  of  junction  of  the  oblique 
portion  of  the  wound  with  the  vertical.  Next  the 
proximal  portion  of  the  tendon  is  raised,  with  its  super- 
ficial connections  to  the  integument  midisturbed,  to  the 
extent  of  fully  three-quarters  of  an  inch,  by  dissecting 
along  its  deeper  surface,  i.e.,  by  reversing  the  dissection 
made  upon  the  distal  segment.  A  wedge-shaped  slice 
of  the  tendon  is  now  cut  off  from  both  segments,  that 
from  the  proximal  being  removed  from  the  deep  surface, 
whilst  from  the  distal  it  is  taken  from  the  superficial ;  in 
both  instances  the  face  of  the  wedge-shaped  portion  removed  being  at 
the  point  where  the  tendon  has  been  divided.  The  heel  being  now 
pressed  upwards,  the  proximal  portion,  including  both  skin  and  tendon, 
is  drawn  down  and  placed  over  the  distal,  thus  bringing  the  prepared 
cut  surfaces  of  the  tendon  into  apposition.  In  this  position  they  are 
held  by  an  assistant  whilst  four  sutures,  two  on  either  side,  are  passed 
deeply  through  the  integument,  then  through  both  portions  of  the 
tendon,  and  again  out  through  the  integument,  and  fastened.  When 
the  operation  is  comi)leted,  the  united  edges  of  the  wound  assume  a 
V-shaped  appearance,  owing  to  the  angle  of  the  proximal  portion  being 
now  attached  to  the  terminal  point  of  the  distal  portion  of  the  original 
incision." 

Mr.  Willet  believes  the  method  of  merely  removing  a  piece  of  the 
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*  The  only  operative  steps  advisable  here  will  be  transplantation  of  a  healthy  tendon, 
e.if.,  peroneus  longus  and  brevis  into  the  tendo  Achillis  (pp.  56  and  58). 
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tendon  and  suturing  the  divided  ends  to  be  faulty.  The  cicatricial 
tissue  filling  up  the  gap  will,  he  says,  be  merely  fibrous  tissue,  and  not 
homogeneous  in  structure  with  the  tendon,  and,  therefore,  likely  to 
yield.     For  the  Z-shaped  method,  see  "  Lower  Extremity." 

(2)  M.  Ollier's  Method  of  Tendon-shortening  without  interrupting 
its  Continuity  ("Traite  des  Resections,"  t.  ii.  p.  473). — AVlieu  the  ten- 
don is  large  he  removes  with  a  very  small  bistoury  tlie  central  part.  A 
window  having  been  thus  made,  the  upper  and  lower  ends  are  brought 
together  with  sutures,  and  the  lateral  bands  folding  upon  either  side 
contribute  to  the  joining  of  the  two  ends. 

Where  the  tendon  is  narrow,  instead  of  making  a  window,  M.  Oilier 
adopts  the  plan  shown  in  Fig.  36.  In  either  case  sutures  of  fine 
sterilised  silk  should  strengthen  the  spot  where  the  folded  portions 
join  the  main  tendon. 

It  will  be  convenient  to  study  here,  owing  to  their  association  with 
operations  on  tendons,  the  surgical  relief  of  Infantile  paralysis,  Spastic 
jjaralysis,  and  the  so-called  Iscluemic  paralysis,  though  most  of  these 
concern  the  lower  extremity.  Arthrodesis,  or  the  artificial  stiffening  of 
flail  joints,  which  has  often  to  be  combined  with  transplantation  of 
tendons  in  infantile  paralysis,  will  be  considered  in  the  Surgery  of 
the   Lower  Extremitv   {q.i\). 

Tendon-Transplantation,  more  especially  in  relation  to  its 
employment  in  Infantile  Paralysis. — The  object  here  is  to 
reinforce  a  paralysed  muscle  by  attaching  to  it  one  or  more  tendons 
of  adjacent  healthy  muscles.  This  method  deserves  an  extended  trial, 
owing  to  the  great  frequency  of  infantile  paralysis,  especially  in  our 
large  towns ;  the  life-long  crippling  which  it  entails,  including,  not 
unfrequently,  it  should  be  remembered,  amputation  in  early  adult  life 
on  account  of  established  trophic  ulcers  ;  the  expense  otherwise  involved 
by  mechanical  treatment,  extending  as  this  usually  does  over  a  life- 
time (E.  Jones)  ;  the  limited  amount  of  good  which  other  operations — 
e.g.,  tenotomy — usually  effect;  and  the  fact  that  transplantation  of 
tendons,  of  itself  not  a  severe  operation,  can  be  employed  earl}'  in 
life,  when  the  muscles  on  which  additional  work  is  placed  have  still 
natural  growth  to  make,  and  when  at  the  same  time  the  paralj'sed 
muscles  have  not  yet  had  time  to  undergo  those  secondarv  changes 
which  are  so  baffling  to  the  surgeon.  On  the  other  hand,  I  need  onl}- 
allude  to  the  discredit  which  will  fall  upon  this  method  if  the  condi- 
tions which  surround  it,  owing  to  the  jiathology  of  the  disease  wliicli 
ma}'  call  for  it,  are  forgotten,  if  too  much  is  expected  of  it,  if  operations 
be  performed  indiscriminately,  if  no  definite  plan  is  formulated,  based 
on  very  careful  previous  examination,  before  any  transj^lantation  is 
undertaken,  and  if  the  need  of  unremitting  after-attention  for  long 
periods  be  lost  sight  of. 

As  long  ago  as  1882  Nicoladoni  {Arch.  f.  klin.  Chir.,  Bd.  xxvii. 
S.  660)  recorded  a  case  of  paralytic  talipes  calcaneus  in  which  he 
reinforced  the  T.  Achillis  with  the  two  peronei,  with  a  good  result. 
Drobuik,  of  Posen,  published  in  1892  {Zeit.  f.  Chir.,  Bd.  xliii.  S.  473) 
the  first  series  of  cases,  sixteen  in  all.  Dr.  Milliken  {Xeiv  York  Med. 
Record,  Nov.  28,  1896)  and  Dr.  E.  H.  Bradford,  Surgeon  to  the 
Children's  Hospital  at  Boston  {Ann.  of  Surg.,  Aug.,  1897)  were 
amongst  the  pioneers  in  this  work  in  Ajnerica.     In  this  country  first 
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Mr.  R.  J.  Jones,  of  Liverpool,  iind  later,  Mr.  A.  H.  Tubby,  biive  brougbt 
tbis  inetbod  of  troatinciit  of  a  very  (lisbeartciiiii<(  disease  prominently 
before  tbe  profession  in  tbe  Medical  Annual  for  i88g  and  tbe  Liverpool 
MedicO'Chirurcjical  Review,  1899,  p.  270,  and  more  recently  in  tlieir 
"  Surgery  of  Paralyses,"  1903.  Tbe  credit  of  wbatever  time  proves  to 
be  of  real  value  in  tbe  account  tliat  follows  must  be  given  to  tbese 
writers  espcHMnlly.  * 

Tendon-Transplantation,  Preliminary  Points  in  (Tubby  and 
Jones,  p.  159). 

'•  Before  it  is  decided  to  perform  tlie  operation  the  case  must  be  carefully  studied,  and 
a  definite  plan  of  procedure  formulated.  The  electrical  reactions  of  the  muscles  should 
be  previously  ascertained,  and  an  attempt  made  to  estimate  the  strength  of  those  which  it 
is  intended  to  transplant.  In  the  case  of  the  foot  all  secondary  conditions,  such,  for 
instance,  as  contraction  of  the  plantar  fascia,  should  be  remedied.  For  mechanical  reasons 
it  is  advisable  to  select  the  reinforcing  tendon  from  a  muscle  whose  line  of  action  is  as 
nearly  as  possible  parallel  with  that  of  the  muscle  to  be  reinforced.  For  instance,  in  a 
case  of  paralytic  valgus  it  may  be  better  to  graft  a  strip  of  the  T.  Achillis  into  the  tibialis 
posticus  rather  than  to  bring  the  tendon  of  the  peroneus  longus  across  the  front  of  the 
ankle,  and  into  the  tibialis  posticus.  It  is  also  important  to  remember  that  muscles,  which 
before  the  operation  appear  to  be  hopelessly  paralysed,  exhibit  after  the  operation  signs  of 
returning  strength.  The  operation  is  rarely  called  for  when  only  one  muscle  is  paralysed, 
nor  should  it  be  done  when  nearly  all  the  muscles  round  a  joint  are  implicated.  The  latter 
cases  are  suitable  only  for  arthrodesis  {q.v.,  Operations  on  The  Lower  Extremity),  and, 
indeed,  there  is  a  fear  that  an  indiscriminate  use  of  transplantation  may  lead  to  unsatis- 
factory results,  and  so  bring  the  operation  into  undeserved  discredit.  A  great  point  is  the 
careful  choice  of  cases." 

The  selected  muscle  should  belong,  if  possible,  to  the  same  group  as  the  paralysed  one, 
because  it  is  nearest,  and  restoration  of  voluntary  function  is  thus  more  quickly  and  per- 
fectly secured.  "  The  reinforcing  tendon  should  be  carried  as  directly  as  possible  to  the 
paralysed  muscle,  and  not  bent  round  at  an  angle,  a  manoeuvre  which  has  the  effect  of 
considerably  lessening  the  transfer  of  power.  For  instance,  if  the  peroneus  brevis  were 
used  to  reinforce  the  extensor  communis  digitorum,  the  former  should  be  attached  to  the 
latter  above  the  ankle,  and  not  below  and  in  front  of  the  external  malleolus.  When  an 
opponent  of  a  paralysed  muscle  is  selected,  it  gives  emphasis  to  this  principle,  namely, 
that  by  selecting  one  of  the  opponents  of  a  paralysed  muscle  we  not  only  reinforce  that 
weak  muscle,  but  we  lessen  the  antagonism  which  exists  between  the  two  groups.  And 
by  transferring,  for  example,  the  insertion  of  the  peroneus  longus  in  a  case  of  paralytic 
talipes  valgus  from  the  outer  to  the  inner  border  of  the  foot,  we  effect  an  equality  between 
the  forces  acting  upon  the  two  borders.  Finally,  it  is  unnecessary  in  these  days  to  insist 
upon  the  absolute  necessity  of  perfect  asepsis,  insomuch  as  the  success  of  the  operation 
depends  upon  healing  by  primary  union." 

Technique  of  the  Qperatum  (Tubby  and  R.  J.  Jones,  loc.  mpva  cit.,  p.  161). — "  After  the 
parts  have  been  rendered  completely  aseptic,  and  if  obscuring  haemorrhage  be  feared,  an 
Esmarch's  bandagef  has  been  applied,  an  incision  J  is  made  suitable  in  length  and  in  position 
to  give  free  access  to  the  tendons.  In  many  cases  a  single  incision  will  suffice,  but  it 
sometimes  happens  that,  to  avoid  a  single  large  Incision,  two  smaller  ones  are  made,  e.t/., 
when  the  peroneus  longus  is  transferred  to  the  inner  border  of  the  foot.      In  this  case  one 

*  Mr.  Eve  (^Brit.  Med.  Journ.,  1898,  vol.  ii.  p.  1140)  and  others  have  published  cases 
which  will  repay  perusal. 

+  The  employment  of  this  bandage  will  interfere  somewhat  with  estimating  the  colour 
of  the  muscles,  a  test  which  is  helpful  sometimes  (jide  Infva').  The  hsmoirhage  in  the 
case  of  longitudinal  incisions,  which  should  always  be  preferred,  is  usually  slight. 

X  Where  several  tendons  are  operated  upon,  and  one  or  more  lie  far  apart,  a  flap- 
ncision  may  suggest  itself.  A  caution  given  by  Mr.  Eve  (Joe.  .supra  cit.)  should  be  remem- 
bered here  ;  any  extensive  division  of  veins  will  lead  to  troublesome  oedema  of  the  foot. 
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Fig.  37. 


incision  is  made  over  the  front  of  the  fibula,  and  a  second  over  the  scaphoid.*  By  burrow- 
ing through  the  subcutaneous  tissues  of  the  dorsum  of  the  foot  with  a  director,  a  channel 
is  made  for  the  passage  of  the  tendon  to  the  scaphoid.  It  rs  curious  to  remark  that  no 
adhesion  of  the  transplanted  tendon  takes  place  to  the  subcutaneous  tissue,  doubt- 
less from  the  endothelium  on  its  surface ;  hence  we  learn  the  necessity  of  handling 
the  tendons  very  carefully.  If  difBculty  exist  in  ascertaining  whether  the  muscle 
is  paralysed  or  not,  the  following  description  of  the  appearances  may  be  of  some 
assistance.  The  healthy  muscle  is  always  deep  red,  firm  and  elastic.  The  paralysed 
muscle  is  reddish-yellow,  often  shows  signs  of  fatty  degeneration,  and  is  lax. 
It  is  well  to  have  at  hand  the  constant  current  battery,  with  electrodes  capable  of 
sterilisation." 

A  simple  example,  e.g.,  the  implantation  of  the  peronens  longus  into  the  tendo  Achillis 
for  T.  Calcaneus  will  illustrate  the  operation  (Fig.  39).     "  The  tendons  are  exposed  by  an 
incision  about  four  inches  long,  made  between  them  and  above  the  external  malleolus. 
The  sheaths  being  opened,  a  longitudinal  incision  is  made  through  the  tendo  Achillis  at  its 
thickest  part.      The  peroneus  tendon  is  then  severed  just  above 
the  malleolus,  care  being  taken  that  there  is  sufficient  length  to 
be  passed  through  the  tendo  Achillis,  and  to  allow  of  the  end  of 
the  reinforcing  tendon  being  pleated  down  on  to  the  tendo  Achillis 
(Fig.  37).     Lateral  attachment  is  not  so  satisfactory.     The  foot 
should  now  be  placed  in  the  position  which  it  is  desired  subse- 
quently to  obtain — that  is,  somewhat  in  equinus.       A  silk  suture 
having  been  threaded  through  the  end  of  the  peroneus  tendon, 
it  is  drawn  through  the  tendo  Achillis  from  the  front  to  the  back, 
and  then  pleated  down  on  the  posterior  aspect." 

"  A  very  important  question  arises  as  to  the  tension  of  the 
reinforcing  tendon  at' the  time  of  stitching.  Over  extension  is 
to  be  avoided,  because  experience  has  shown  that  the  muscle 
loses  its  contractile  power  subsequently."  The  two  authors  quoted 
above  are  accustomed  to  pull  upon  the  proximal  end  of  the  tendon 
to  ascertain  the  elasticity  of  the  muscle.  The  tension  of  the 
reinforcing  tendon  should  be  gauged  thus  : — it  should  be  pulled 
upon  so  far  and  for  so  long  as  it  shows  signs  of  complete  resiliency 
and  no  further.  In  effect,  "stretch  well  and  stitch  well."  For 
sutures  they  prefer  fine  Chinese  silky  boiled  for  half-an-hour  and 
then  placed  for  a  week  in  1-1,000  potassio-mercuric  iodide  in 
spirit.  Tendon-transplantation  combined  with  arthrodesis  will 
be  dealt  with  under  the  heading  of  arthrodesis  (jj.v). 

After-Treatment. — The  foot  or  limb  is  placed  in  the  fully 
corrected  position,  and  therefore  in  such  a  way  that  there  is  no 
tension  whatever  on  the  reinforcing  muscle.  It  is  left  thus  for  six  weeks  to  ensure  good 
union  of  the  tendon.  In  some  cases,  on  removing  the  splint  or  plaster  of  Paris,  it  may 
appear  that  over-correction  has  been  made,  and  the  reinforcing  tendon  is  so  tight  as  to 
seem  to  demand  tenotomy.  If  it  has  not  been  over-stretched  at  the  time  of  operation,  no 
interference  is  called  for,  as  with  free  movements  of  the  part  the  muscle  readily  adapts 
itself  to  the  length  required.  A  light  retentive  apparatus  should  be  employed  to  assist 
in  keeping  the  part  in  its  new  position.    Daily  massage  and  the  interrupted  current  should 


The  peroneus 
longus  tendon  has 
been  drawn  through 
and  fixed  on  to  the 
back  of  the  tendo 
Achillis.  The  ends 
of  the  peroneus  ten- 
don are  sewn  on  to 
the  back  of  the  tendo 
Achillis  at  D  and  E, 
having  been  first 
drawn  through  the 
tendon  at  c.  (Tubby 
and  Jones.) 


*  I  will  take  this  opportunity  of  warning  my  readers  against  making  needless  incisions 
for  exploration.  These  cases,  long  the  subjects  of  trophic  lesions,  are  not  ideal  ones  for 
primary  union.  Further,  any  incisions  required  should  not  be  too  long ;  the  scars  are 
undoubtedly  liable  to  become  keloid,  a  result  which  may  interfere  with  the  after  treat- 
ment, and  the  pressure  of  boots. 

t  If  any  of  my  readers  prefer  kangaroo-tail  tendon,  they  will  find  some  difBculty  in 
obtaining  it  fine  enough  for  the  small  tendons  concerned  here.  Whatever  material  is  used, 
the  possibility  of  stitch-sinuses  must  be  remembered.  Lange  has  met  with  these  in  2 
per  cent,  of  his  cases.  Vulpius,  one  of  the  earliest  and  chief  workers  at  this  subject,  gives 
six  as  the  percentage  from  his  last  fifty  cases. 
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be  assiduously  employed.  When  it  is  evident  that  the  muscle  is  undergoing  hypertrophy, 
the  support  should  be  dispensed  with. 

V(irii)ii.i  Mt'thods  of  Trnnsphnittilion. — Messrs.  Tubby  and  1!.  .1.  Junes  give  some 
thirteen  as  recojrniscd.     They  consider  tlie  following  tiie  most  useful. 

(i.)  The  paralysed  tendon  is  left  undivided.  The  leinforoing  tendon  is  completely 
severed,  and  its  proximal  end  is  grafted  into  the  paia]yHe<l  tendon,  tlie  di-stal  end  of  the 
reinforcing  one  being  left  free. 

(2.)  A  slip  is  pardally  detached  fmm  tlie  reinforcing  tendon  5  the  paralysed  tendon  is 
completely  divided,  and  the  reinforcing  sli))  is  joined  to  the  distal  part  of  the  paralysed 
tendon. 

(3.)  A  slip  is  partially  dclaclicd  from  the  reinforcing  tendon,  and  inserted  into  the 
paralysed  one. 

(4.)  The  method  of  periosteal  implantation  promises  to  be  of  great  value  in  certain 
conditions.  These  are  readily  recognised  at  the  operation.  The  tendon  of  an  extensively 
paralysed  muscle  is  often  veiy  lax,  and,  when  pulled  upon,  stretches  unduly,  so  that,  even 
after   being   reinforced,    it  will    become   slack,  and   render  useless    the    power    of    the 

Fig.  38. 


Biceps 


-  Semitendinosus. 


Lange's  method  of  artificially  elongating  the  transplanted  hamstring  tendons 
by  silk  sutures,  so  as  to  effect  a  junction  with  the  tubercle  of  the  tibia.  (Tubby 
and  Jones,  after  Lange). 


reinforcing  tendon.  Very  paralysed  tendons  are  recognised  by  their  dull  opaque  colour, 
and  their  readiness  to  stretch.  When  such  are  found,  implantation  into  the  periosteum 
instead  of  into  the  tendon  is  indicated. 

(5.)  In  some  cases,  c.//.,  with  the  gastrocnemius,  it  is  possible  to  make  a  separate  muscle 
and  tendon.  If  a  long  incision  is  made  in  the  back  of  the  leg  as  high  as  the  junction  of  the 
two  heads  of  the  muscle,  the  gastrocnemius  can  be  split  longitudinally,  and  a  portion  of 
the  tendon  of  the  split  muscle  re-attached  in  another  spot,  and  used  to  correct  either 
valgus  or  varus  (Fig.  41,  p.  59). 

The  two  next  methods  refer  more  particularly  to  tendon-transplantation  about  the  knee- 

(6.)  The  indirect  method.  Here  a  comparatively  useless  tendon  is  employed  to  bridge 
over  the  gap  between  the  reinforcing  and  paralysed  tendons.  Jlessrs.  Tubby  and  R.  J. 
Jones  have  found  this  indirect  method  valuable  in  transferring  the  biceps  to  the  patella, 
in  order  to  reinforce  a  paralysed  quadriceps.  This  above-mentioned  tendon  is  often  too 
short  to  be  brought  across  the  required  distance.  If  the  ilio-tibial  band  be  separated  at  its 
lower  part,  the  severed  biceps  tendon  can  be  attached  to  it,  and  the  conjoined  band  so 
formed  carried  on  to  the  patella. 

(7.)  The  method  of  making  artificial  tendons  of  silk  and  thus  prolonging  the  reinforcing 
tendons  as  practised  by  Lange  (^Mitnc/i,  Med.  Week.,  April,  1900,  Jan.  7th,  1902,  and 
Med.  Record,  vol.  v.,  No.  3.  pp.  143 — 145).     Where  the  distance  between  the  sound  and 
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paralysed  tendons  is  great,  this  surgeon  makes  artificial  tendons  of  silk  (Fig.  38.)  He 
reports  fifty-six  cases.  In  all  primary  union  was  secured.  In  only  two  was  the  result 
unsatisfactory.  In  a  case  of  paralysis  of  the  quadriceps  femoris,  where  attempts  to 
correct  the  deformity  by  suture  of  the  sartorius  to  the  quadriceps  had  failed,  Lange 
brought  the  semitendinosus  and  biceps  forward  under  the  skin,  after  freeing  them  from 
their  insertions.  The  ends  were  now  found  to  be  so  far  above  the  patella  that  it  was 
impossible  to  suture  them  into  the  tendon.  A  serviceable  silk  tendon  was  provided  by  the 
passage  of  a  number  of  silk  threads  through  the  tendinous  ends  of  the  transplanted 
muscles  above,  and  the  periosteum  of  the  tubercle  of  the  tibia  below,  giving  eventually 
excellent  power  of  extension.  Several  of  the  artificial  tendons  were  eight  inches  long. 
They  were  very  durable.  When,  some  months  after  the  operation,  the  transplanted 
muscles  began  to  act,  and  render  the  silk  cords  constantly  tight,  these  steadily  increased 


Fig.  39. 


Fig.  40. 


Tendon -grafting  for  relief  of  para- 
lytic talipes  calcaneus  by  insertion  of 
the  peroneus  longus  tendon  a  into  the 
tendo  Achillis  at  h.  At  c  is  seen  the 
distal  end  of  the  peroneus  longus. 
(Tubby  and  Jones.) 


a.. 


Vertical  section  through  the  bones  about 
the  ankle  in  a  child  to  illustrate  a  method  of 
counteracting  a  varoid  position  in  talipes. 
An  oblique  section  d  is  made  through  the 
astragalus  /  and  the  part  of  the  bone  internal 
to  a  removed  ;  h  and  c  are  the  shaft  and 
epiphysis  of  the  fibula  ;  d  and  e  the  similar 
parts  of  the  tibia  ;  (j  is  the  os  calcis.  The 
oblique  line  is  drawn  a  little  too  near  to 
the  fibula.  To  correct  permanently  talipes 
valgus  the  section  should  be  made  in  the  oppo- 
site direction.     (Tubby  and  Jones.)* 


in  thickness.     It  is  probable  that  the  increase  in  size  was  due  to  the  formation  of  fibrous 
tissue  around  the  silk. 

The  following  are  instances  of  some  of  the  cases  in  which  tendon- 
transplantation  has  been  successfnlly  employed  by  Messrs.  Tubby  and 
Ft.  J.  Jones.  Numerous  illustrative  cases  are  given,  which  will  well 
repay  perusal. 

Paraljjtlc  Talipes  CMcanem. — Messrs.  Tubby  and  Jones  write  thus  of  this  form  of 
talipes  Que.  .mjjra.  cit.  p.  83)  :  "  Of  all  simple  forms  of  paralysis  talipes  calcaneus  is  that 
which  is  best  adapted  for  tendon-transplantation,  and  admirable  results  have  been 
obtained  by  grafting  the  peroneus  longus  or  part  of  it  into  the  tendo  Achillis  at  the 
outer  side,  and  the  flexor  proprius  hallucis  or  part  of  it  into  the  inner  side."  This  can  be 
treated  by  transferring  one  of  the  peronei  on  the  outer  side,  and  part  or  whole  of  the 
flexor  longus  digitorum  into  the  T.  Achillis,  or  better  still,  into  the  periosteum  of  the 


*  As  advised  by  E.  Whitman,  removal  of  the  astragalus  may  be  performed  instead  of 
the  above  section,  in  addition  to  arthrodesis,  tendon-transplantation  and  shortening  of  the 
tendo  Achillis.  if  now  needful. 
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OS  calcis  (Fi),'.  39).  Tliis  is  especially  indicated  where  the  tendo  Achillis  is  ho  wasted 
(perhaps  after  previous  operations  for  tenotomy  or  shortening)  as  to  be  thin  and  mem- 
branous and  more  like  a  fascia  than  a  tendon.  Opportunity  may  be  taken  at  the  same 
time  to  shorten  the  tendo  Achillis  and  to  remove  a  wedge  from  the  astragalus  (Fig.  40). 
The  writers  have  resorted  to  this  step,  because  they  found  that  after  tendon-transplanta- 
tion alone  for  simple  calcaneus,  the  foot  assumed  a  valgoid  position  on  account  of  the 
instability  of  tlie  calcanco-astragaloid  joint.  The  wedge  is  taken  from  the  outer  side,  and 
is  so  i)laced  that  its  base  is  upwards  to  prevent  valgus,  and  downwards  if  it  is  needful  to 
counteract  varus. 

Parali/fic  'J'<ilij>rs  Calcdiiro-  \'iilt/i(.i. — This  can  be  successfully  treateil  by  insertion  of  the 
peroneus  longus  into  the  inner  side  of  the  tendo  Achillis,  and  in  most  instances  arthro- 
desis of  the  ankle  may  Ije  advantageously  combined.     Much  attention  must  be  given  and 


Fig.  41. 


Fig.  42. 


Operation  for  relief  of 
paralytic  talipes  equino- 
valgus.  The  inner  part  of 
the  gastrocnemius  and  tendo 
Achillis  is  split  off  at  «,  a, 
and  divided  at  b.  (Tubby 
and  Jones.) 


The  second  stage  of  the  operation  for  the  relief  of  para- 
lytic talipes  equino-valgus.  The  inner  half  of  the  gastroc- 
nemius and  tendo  Achillis  a  is  brought  forward  and 
united  either  to  the  tibialis  posticus  h,  or  the  periosteum 
of  the  scaphoid.  The  third  stage  consists  in  division  of 
the  outer  half  of  the  tendo  Achillis  in  order  to  relieve  the 
equinus.     (Tubby  and  Jones.) 


several  weeks  must  be  first  taken  in  correction  of  the  cavus  by  division  of  the  plantar 
fascia  and  wrenching.  In  one  case,  in  addition  to  grafting  the  peroneus  longus  into  the 
tendo  Achillis,  the  outer  two  tendons  of  the  extensor  communis  were  transferred  to  the 
tibialis  anticus  and  periosteum  of  the  scaphoid  by  an  incision  on  the  front  of  the  ankle. 
The  power  of  the  extensor  was  thus  secured  to  raise  the  inner  border  of  the  foot.  This 
was  put  up  in  the  position  of  equino-varus,  and  so  kept  for  six  weeks. 

Talipes  Culcatieo-Varun. — Here  the  flexor  longus  digitorum  should  be  inserted  into  the 
outer  side  of  the  tendo  Achillis.  and  the  distal  part  of  the  cut  flexor  united  with  the  flexor 
hallucis.     Here,  too,  much  attention  will  be  needed  with  the  contracted  plantar  fascia. 

Talipes  Equino-Valguit  (Figs.  41  and  42). — The  tendo  Achillis  and  gastrocnemius 
should  be  split  as  far  as  the  junction  of  the  two  heads,  and  then  the  inner  portion  of 
muscle  and  tendon  should  be  inserted  either  into  the  tibialis  posticus,  or,  better,  brought 
well  forward  and  fixed  to  the  under  aspect  of  the  scaphoid.  This  relieves  the  valgus  part 
of  the  deformity.  The  equinus  is  readily  rectified  by  section  of  the  remaining  part  of  the 
tendo  Achillis.  The  peronei  will  require  resection,  or,  better,  the  peroneus  longus  should 
be  brought  round  and  inserted  into  the  flexor  longus  digitorum. 


5o 


OPERATIONS    ON    THE   UPPER   EXTREMITY, 


Fig.  43. 


Talqjea  Valgus  (Fig.  43).— The  proximal  part  of  the  peroneus  brevis  (divided  just 
above  its  insertion)  should  be  inserted  into  the  tibialis  anticus  above  the  ankle  joint,  and, 
if  needful,  the  peroneus  longus  should  be  divided  or  resected.  It  is  necessary  to  remove 
a  wedge  from  the  outer  side  of  the  astragalus,  the  base  of  the  wedge  being  upwards  (Fig.  40). 
In  slighter  cases  it  is  sufficient  to  graft  the  outer  tendons  of  the  extensor  longus  digitorum 
into  the  tibialis  anticus  or  into  the  periosteum  on  the  inner  side  of  the  foot. 

Talipes  Varus.— Thi?,  may  be  treated  by  transplanting  the  tibialis  anticus  or  extensor 
proprius  hallucis  into  the  peroneus  brevis  above  the  ankle,  and  the  removal  of  a  wedge 
from  the  astragalus,  the  base  of  the  wedge  being  downwards  ;  or  the  wedge  may  be 
removed  horizontalh^,  the  base  being  outwards  (Fig.  40). 

Talipes  Equino-Variis. — Messrs.  Tubby  and  R.  J.  Jones  recommend  splitting  the  tendo 
Achillis  throughout  its  whole  length  and  the  gastrocnemius  as  well,  thus  making  a  new 

muscle.  Then  by  dividing  the  peroneus  longus  and 
brevis,  and  attaching  to  their  distal  ends  the  outer 
half  of  the  tendo  Achillis  andgastrocnemius,  they  have 
succeeded  in  replacing  the  paralysed  peronei  by  the 
outer  half  of  the  healthy  gastrocnemius.  They  have 
found  the  result  eminently  successful. 

Paralysis  of  Quadriceps  Femoris. — Where  this 
muscle  is  paralysed  and  the  sartorius  escapes,  the 
latter,  and  with  it,  if  needful,  a  portion  of  the  biceps 
and  semitendinosus  may  be  transferred  to  the  top 
of  the  patella,  with  the  result  of  rendering  the  knee 
rigid  in  standing  and  restoring  some  power  of 
advancing  the  foot  in  walking  (Figs.  44  and  45). 
A  curved  flap  of  skin  and  subcutaneous  tissue — the 
objection  to  this  method  of  which  I  spoke  at  p.  55, 
is  less  applicable  here — with  its  centre  reaching  to  the 
top  of  the  patella,  having  been  turned  up  over  the 
lower  third  of  the  thigh,  the  sartorius  is  isolated, 
its  insertion  is  cut  through  and  attached  to  the 
quadriceps  or  top  of  the  patella.  A  strip  of  the 
biceps  and  semitendinosus  can  be  dealt  with  in  the 
same  way.  If  needful,  the  transplanted  tendons 
can  be  artificially  elongated  by  Lange's  method 
with  silk  (Fig.  38),  or  by  using  the  ilio-tibial  band, 
as  advised  by  Messrs.  Tubby  and  E.  J.  Jones 
(P-  57)- 


Tendon-transplantation  for  the 
relief  of  paralytic  talipes  valgus. 
The  peroneus  brevis,  a,  is  divided 
and  inserted  into  the  tibialis 
anticus,  c,  at  e.  At  d  is  seen  the 
distal  end  of  the  peroneus  brevis, 
and  b  marks  the  peroneus  longus. 
(Tubby  and  Jones.) 


Vulpius  has  met  with  good  results  iu 

transi^lantation    of    tendons     about    the 

knee.     Mr.    Montgomery,    on    the   other 

hand    {loc.    infr.    cit.)     has    found    this 

method  "  most   unsatisfactory,   the  transplanted  muscles  being  never 

strong  enough  to  control  the  weight  and  movements  of  a  heavy  limb." 

Infantile  Spastic    Paralysis,    or   Cerebral    Paralysis   of  Children.  *— The   two 

authors  from  whom  I  have  quoted  above  group  their  cases  into  (i.)  infantile  hemiplegia  ; 
(ii.)  cerebral  diplegia  ;  (iii.)  spastic  paralysis.  In  cerebral  diplegia,  while  rigidity  and 
paralysis  are  associated,  rigidity  is  the  more  striking  feature  ;  in  the  hemiplegic  form 
paralysis  preponderates,  the  rigidity  being  secondary  to  it.  Again,  in  the  hemiplegic 
form,  the  arm  is  more  affected  than  the  leg,  but  this  is  not  so  with  the  diplegic  form. 


*  Though  the  lesions  of  this  disease  also  are  chiefly  met  with  in  the  lower  extremities, 
I  have  dealt  with  this  subject  here  for  convenience  sake.  For  a  full  description  of  the 
deformities  due  to  this  hitherto  most  unpromising  disease,  my  readers  are  referred  to 
Messrs.  Tubby  and  R.  J.  Jones's  "  Surgery  and  Paralyses,'^  p.  197,  from  which  this  account 
is  taken. 
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The  following  facts  are  of  chief  interest  to  the  surgeon  : — (ff)  The  upper  Umh,  when 
affected,  is  more  afTectod  tlian  the  lower.  (Ji)  The  lesion  of  the  upper  limb  is  more 
permanent.  (<•)  The  power  of  dorsi-flexion  of  the  hand  and  the  simultaneous  extension 
of  tlie  tinj^ers  is  lost,  {d)  The  movements  arc  performed  witliout  precision,  spasmodically 
and  slowly.     (<•)  The  power  of  the  thumb  is  often  lost. 

The  (Vtsahilitics  of  the  loicer  I'nith  are  generally  (a)  Contraction  of  the  knee.  (//)  Ex- 
tension of  the  foot.     ((•)  Internal  rotation  of  the  femur,  with  adduction,     {d)  Rigidity. 

The  cerebral  dijilcgic  form  is  by  far  the  most  serious,  as  we  have  to  deal  here  with  both 
arms  and  legs.  Clinically  this  group  may  be  divided  into  00  Cases  with  and  without 
severe  mental  complications,  (h)  Complete  and  partial  disability  of  the  hands,  (c) 
Complete  and  partial  disability  of  the  limbs.  (^/)  Cases  associated  with  athetotic 
movcmoiits. 

A,  'J he  cluKxe,^  of  cases  which  are  and  are  not  adapted  to  treatment.—^''  A  suitable  case  for 
treatment  is  a  child  or  young  adult  of  fair  intellectual  development,  who  has  had  no  fits 
for  three  or  four  years.  Such  a  case  may  be  brought  with  the  following  conditions  : — 
The  feet  are  in  a  state  of  talipes  equinus  or  equino-varus. 

The  knees  are  flexed  owing  to  the  lightly  contracted 
hamstrings,  and  they  knock  together  on  account  of  the 
adduction  of  the  thighs.  The  thighs  are  flexed  and 
inverted,  and  the  tensor  fascise  femoris,  sartorius  and  ilio- 
tibial  band  are  rigidly  contracted, 

B.  The  classes  of  cases  which  are  entirely  unsuited  for 
treatment  are  the  idiotic,  the  microcephalic  and  the 
violently  irritable  diplegic  who  is  subject  to  fits,  active 
athetotic  movements  and  convulsions,  and  the  patient 
who  has  no  control  over  the  excretions.  Another  class 
of  case  which  gives  much  anxiety  and  trouble  is  that 
where  the  afifection  of  the  hands  is  of  such  kind  as  to 
promise  but  slight  hope  of  their  assistance  to  the  limbs 
during  walking  ;  that  is  to  say,  if  the  paralysis  is  com- 
plete, or  if  spasm  of  the  hand  and  arm  never  relaxes, 
treatment,  in  the  writers'  experience,  is  of  little  avail. 
If  the  fingers  of  the  affected  hand  are  only  moved  in  con- 
junction with  the  fingers  of  the  opposite  side  the  results 
in  all  probability'  will  be  discouraging.  If,  however,  it 
can  be  ascertained  that  the  patient  is  able  to  do  more 
with  the  hand  than  a  little  time  ago,  the  success  of  treat- 
ment is  probable.  Similarly,  where  an}'  degree  of  volun- 
tary relaxation  exists,  apart  from  an  associated  movement 
on  the  opposite  side,  treatment  is  the  more  urgentl}-  called 

for.  It  is  important  to  recognise  the  length  of  treatment  required.  Active  treatment  may 
be  required  for  two  years,  and  it  is  therefore  unwise  to  undertake  a  case  in  the  hospital  for 
two  months  and  then  to  send  it  to  a  miserable  home,  where  neglect  will  be  the  inevit- 
able consequence.  The  co-operation  of  intelligent  parents  must  be  secured,  anxious 
to  do  all  they  can  for  their  child  and  willing  to  face  all  the  trouble  involved  in  careful 
training." 

The  principles  upon  which  Messrs.  Tubby  and  E.  J.  Jones  advise  operation  are  these  : 
— (1.)  A  constantly  overstretched  muscle  tends  to  continued  weakness  and  degeneration. 
It  is  only  by  being  placed  in  a  state  of  rest  by  division  that  it  can  recover.  (2.)  As 
excessive  deep  reflexes  are  characteristic  of  this  disease,  the  important  point  is,  if  possible, 
to  limit  this  excitement.  Now  if  the  tendon  of  a  tightly  contracted  muscle  is  divided, 
the  stimuli  which  it  sends  to  the  cord,  and  which  are  thence  reflected  to  the  muscles,  abate. 
Thus,  by  division  of  the  tendo  Achillis,  the  pointed  condition  of  the  foot  and  the  constant 
pull  on  the  paretic  extensors  is  remedied  by  giving  these  latter  muscles  rest  and  time  for 
recovery.  Again,  by  division  of  the  tendo  Achillis,  the  reflex  excitability  of  the  calf  muscles 
has  been  largely  abolished  ;  and  not  only  so.  but  the  authors  believe  that  the  removal  of 
this  excessive  reflex  excitability  of  the  cord  i)ermits  of  that  quiescence  of  the  nerve  centres 
so  essential  to  the  welfare  of  these  childi-en. 


Transplantation  of  the  sar- 
torius into  the  patella  at  a  to 
reinforce  a  paralysed  quadri- 
ceps. The  distal  part  of  the 
divided  sartorius  is  seen  at  b. 
(Tubby  and  Jones.) 
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Treatment. — This  falls  into  the  following  divisions: — (A.)  Operatlce  and  (B.)  i^ost- 
operative.  (I.)  Treatment  of  the  Upper  E.rtremities.  (II.)  Treatment  of  the  Lower  Extremities. 
I.  Treatment  of  tlie  Lj) per  Extremities. — The  most  pronounced  deformities  here  are 
pronation  and  flexion  of  the  wrist,  so  that  treatment  shonld  consist  in  rendering  the 
forearm  supine  and  in  hyperextending  the  wrist.  The  operative  steps  wiU  include 
tenotomy,    tendon  transplantation    and    lengthening  of   tendons.      In   the   two   latter 

especially,  treatment  will  necessarily  be  very  prolonged, 
as  about  the  wrist  so  many  tendons  have  to  be  grafted 
and  lengthened,  while  there  is  considerable  risk  of 
matting  of  the  tendons  when  several  of  them  must  be 
sutured,  and  the  amount  of  suture  material  employed 
is  great  (p.  65).  Two  especial  operations  are  described 
by  Messrs.  E.  J.  Jones  and  Tubby.  One  the  convert- 
ing the  pronator  radii  teres  into  a  supinator  by  trans- 
planting its  tendon  behind  the  radius,  through  a  hole 
in  the  interosseous  membrane,  to  the  outer  side  of  the 
radius.  This  operation  will  be  found  described  by  Mr. 
Tubby  in  the  Britis/i  JUedical  Journal.,  Sept.  7,  1901. 
The  other  operation  is  converting  by  transplantation 
the  flexor  carpi  radialis  and  ulnaris  into  extensors,  and 
in  reducing  the  carpal  flexion. 

Dr.  Gray,  surgeon  Eoyal  Aberdeen  Infirmary,  recom- 
mends (^Lancet,  May  21,  1904,  p.  1419)  that  transplanta- 
tion of  the  flexors  of  the  carpus  on  to  the  dorsum  should 
replace  the  necessity  of  turning  the  pronator  radii  teres 
into  a  supinator,  a  step  which  largely  diminishes  the 
power  of  pronation.  He  made  use  of  the  former 
method  in  a  case  of  musculo-spiral  paralysis.  The 
following  account  illustrates  the  steps  employed  : — 

The  case  was  one  of  musculo-spiral  paralysis  from 
inclusion  of  the  nerve  by  callus  in  a  fracture  of  the 
right  humerus.  Operation  had  failed,  and  the  patient, 
a  lad  of  sixteen,  came  under  Dr.  Gray's  care  with 
complete  musculo-spiral  paralysis.  Fingers  and  wrist 
were  flexed,  there  was  complete  loss  of  power  of  exten- 
sion at  the  metacarpo-phalangeal  articulations,  and  of 
supination  when  pronation  was  complete.  The  biceps 
retained  some  power  as  a  supinator.  The  flexors  and 
pronators  were  normal.  The  flexor  C.  ulnaris  tendon 
was  exposed  by  a  longitudinal  incision  and  divided 
just  above  the  pisiform  bone.  An  oblique  incision  was 
next  made  over  the  back  of  the  forearm  reaching  to 
the  level  of  the  wrist-joint,  the  extensors  turned 
aside,  and  a  tunnel  made  close  to  the  ulna  through  the 
interosseous  membrane  just  above  the  upper  border  of 
the  pronator  quadratus.  A  forceps  was  passed  through 
this  from  before  backwards,  and  the  tendon  of  the 
flexor  C.  ulnaris  pulled  through.  The  fingers  and  wrist 
were  then  hyperextended,  the  extensor  communis  tendons  cut  through  just  above  the 
wrist-joint  and  their  distal  ends  sutured  to  the  end  of  the  flexor  C.  ulnaris.  Over  the 
dressings  plaster  of  Paris  was  employed,  the  fingers  and  wrist  being  kept  hyperextended 
and  the  elbow  flexed.  At  the  end  of  three  weeks,  when  the  plaster  of  Paris  was  removed, 
the  wound  was  soundly  healed.  The  fingers  were  now  flexed,  and  the  lad  told  to  straighten 
them  ;  he  did  so  at  once,  and  to  the  full  extent.  Supination  was  also  possible  with  the 
limb  in  full  pronation.  The  thumb  remained  more  or  less  flexed  into  the  palm.  Mr.  Gray 
desired  to  use  the  flexor  C.  radialis  to  produce  extension  of  the  thumb,  drawing  it  through 
the  interosseous  space  close  to  the  radius  and  then  attaching  to  it  the  severed  tendons 
of  the  extensors  of  the  thumb  at  different  levels.    On  a  similar  occasion  he  would  transplant 


Muscle-transplantation  for 
the  relief  of  paralysed  quadri- 
ceps by  reinforcement  of  the 
paralysed  muscle  from  the  bi- 
ceps and  sartorius.  At  a  a  slip 
is  brought  forward  from  the  bi- 
ceps ;  at  6  the  proximal  part  of 
the  sartorius  is  brought  forward 
and  the  muscular  slips  a  and  h 
are  inserted  into  the  patella  at 
e.  The  distal  portions  of  the 
biceps  and  sartorius  are  shown 
at  d  and  c.  If  the  sartorius  be 
paralysed,  the  semitendinosus 
may  be  used  instead.  (Tubby 
and  Jones.) 


TENDON-TRANSPLANTATION.  63 

both  llcxurs  of  the  wrist  at  one  sitting,  in  order  to  bring  about  extension  of  fingers 
nnd  thumb  and  supination.  In  his  case  the  patient  was  so  pleased  with  the  result  that 
he  was  not  inclined  to  submit  to  any  further  operation. 

After-t  rent  III  fnt  movements  should  bo,  at  first,  about  two  weeks  after  the  operation, 
gentle  and  gradual,  but  aftor  six  weeks  should  be  vigorously  practised.  The  principles  which 
should  guide  them  are  thus  indicated — (rf)  The  movements  should  be  practised  slowly 
without  exoitonient.  (/;)  They  should  be  made  interesting  to  the  patient,  (c)  Those 
movements  wliich  are  opposed  tu  the  direction  of  deformity  sliouKl  jjredominate.  (d) 
Those  presenting  tiie  greatest  difficulty  should  be  chiefly  practised. 

(2)  Treat iiient  of  the  Lower  Bxtreiiiities. — The  following  series  of  operations  on  the 
hip,  knee,  and  ankle  are  required,  ami  performed  if  necessary,  in  stages.  Open  operation 
is  always  indicated.  The  adductors  of  the  femur  are  first  dealt  with.  The  adductor 
longus  is  freed  by  a  longitudinal  incision,  and  three  (juarters  of  an  inch  of  its  tendon 
removed.  The  limb  is  abducted  and  the  adductor  brevis  and  the  gracilis  are  treated 
in  the  same  way.  If  needful,  the  horizontal  part  of  the  adductor  raagnus  and  the 
pectineus  are  divided,  in  fact,  every  tissue  which  limits  free  abduction,  the  sartorius, 
tensor  fasciic  femoris  and  ilio-tibial  band  arc  attacked  in  the  same  way.  The  knee  is 
then  dealt  with  by  longitudinal  incisions,  one  on  either  side  usually  sufficing.  By 
burrowing  under  the  subcutaneous  tissue,  and  retracting  the  skin,  the  various  bands  of 
fascia  can  be  reached  and  divided  as  well  as  the  hamstrings.  A  portion  of  the  hamstrings 
is  removed,  if  needful,  an  operation  practised  by  Mr.  R.  J.  Jones,  as  long  ago  as  1885. 
The  tendo  Achillis  is  then  elongated  by  the  L  method,  and  the  patient  is  stretched 
comfortabl}'  upon  an  abduction  frame,  or  a  simpler  arrangement  of  two  Thomas  knee- 
calliper-splints,  with  the  lower  extremities  fully  abducted,  the  knees  straight,  and  the 
feet  at  right  angles.  At  the  end  of  three  months,  the  splint  is  taken  off  during  the  day, 
and  movements  are  sedulously  practised.  A  little  later,  when  the  patient  has  been 
taught  to  stand  unsupported,  walking  is  begun  with  crutches  and  somewhat  similar 
splints  fitted  below  into  boots  with  stout  soles.  At  first,  the  nurse  must  be  careful  that 
the  limbs  are  not  approximated.  The  limbs  must  be  kept  abducted  at  night,  and 
massage  of  the  muscles,  with  active  and  passive  movements  of  the  different  joints  and 
adduction  of  the  limbs  must  be  assiduously  practised.  The  aim  should  be  to  secure 
power  of  walking  with  one  stick  only  and  without  other  artificial  aids.  The  patient  must 
be  under  the  surgeon's  control  for  at  least  twelve  months.  If  this  and  the  intelligent 
co-operation  of  the  parents  be  secured,  "'the  child  should  be  able  to  walk  distances 
aided  by  sticks  in  from  twelve  to  twenty-four  months,  and  this  with  perfectly  straight 
limbs,  and  toes  and  heels  on  the  ground.  Later  on,  many  cases  will  manage  to  walk 
with  one  stick  only,  and  others  will  dispense  with  all  kinds  of  artificial  aids." 

I  have  given  Messrs.  Tubby  and  Jones'  conclusions  at  length  because 
of  the  pains  which  they  have  taken  to  develop  the  different  oiDerations  and 
the  authority  with  which  they  speak  upon  orthopaedic  subjects.  But 
it  is  right  to  state  tiiat  there  is  another  side  to  this  question,  and 
that  other  opinions  are  far  less  favourable.  In  this  country  neither 
Mr.  Keetley  nor  Mr.  Jackson  Clarke  speak  highly  of  the  results  in 
their  books  on  Orthopaedic  Surgery.  And  it  must  be  remembered  that 
both  are  men  of  large  experience  and  well-known  fairness. 

From  America,  where  every  fresh  operation  is  at  once  tested  largely 
and  with  much  zest,  we  have  warnings  not  to  expect  too  much  from 
tendon-transi^lantation  in  infantile  paralysis. 

Thus  Dr.  Eoj'al  Whitman,  a  well  known  authority,  speaking  at  a  meeting  of  the  New 
York  Academy  of  Medicine  (.!/«/.  Xeics,  April  12,  1902)  said  :  "In  reporting  cases  it  is 
usually  affirmed  that  the  results  after  a  long  period  will  represent  a  continuance  of  the 
improvement  to  be  noted  two  or  three  months  after  the  operation,  but  this  is  not  always 
true.  As  a  matter  of  fact,  the  primary  over-correction  after  operation  usually  sets 
opposing  forces  at  rest  for  some  time.  This  gives  rise  to  hope  when  the  patient  is  first 
relieved  of  his  dressings,  and  the  transplanted  muscles  perform  their  first  actions.  After 
a  while  the  over-correction  fails,  and  the  result  is  then  often  very  disappointing." 
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Dr.  Hibbs,  speaking  at  the  same  meeting  from  an  experience  of  150  cases  operated 
on  at  the  New  York  Orthopasclic  Hospital,  spoke  more  strongly  still.  '•  Where  sufficient 
time  is  allowed  to  elapse,  the  ultimate  compared  with  the  immediate  results  are  as 
a  rule  very  disajjpointing.  In  itself  tendon-transplantation  practically  never  fulfils 
expectation,  and  is  only  a  help  to  the  use  of  apparatus.  It  is  not  an  independent 
oithopEedic  measure  ;  it  does  not  prevent  deformity,  but  may  be  used  as  an  adjunct  to 
facilitate  the  use  of  apparatus,  and  thus  enable  the  orthopaedic  surgeon  to  use  any 
possible  bit  of  force  which  the  patient  can  exert.  The  operation  undoubtedly  deserves  a 
place  in  the  armamentarium  of  the  orthopiedic  surgeon,  but  has  nothing  like  the 
marvellous  effect  which  is  sometimes  claimed  for  it. '' 

Mr.  Montgomery,  of  the  Children's  Hospital  at  Pendlebury  (Med. 
Chron.,  April,  IQ05,  p.  37),  after  speaking  guardedly  of  the  results 
attained,  sums  up  in  words  with  which  most  will  agree  :  "  The  more 
complex,  the  more  indirect,  the  more  ingenious  the  method,  the  worse 
the  result ;  the  directer,  the  simpler,  the  more  obvious,  the  better." 

I  have  endeavoured  to  put  both  sides  before  my  readers.  All  will 
allow  that  the  results  of  treatment  of  infantile  paralysis  are,  like  those 
of  lupus,  amongst  the  least  creditable  to  us.  If  tendon-transplan- 
tation does  no  more  it  may  at  least  do  good  by  attracting,  with  its 
glamour  of  a  new  operation,  more  attention  to  a  greatly  neglected 
subject.  AVhether  the  results  claimed  by  some  are  verified  in  the 
future  depends  not  so  much  on  perfection  of  technique — already  largely 
arrived  at — as  on  a  wise  selection  of  cases,  more  careful  attention  to 
after-treatment,  in  which  the  patient  and  friends  must  share  a  larger 
responsibility,  and,  above  all,  to  general  practitioners  ceasing  to  look 
upon  these  cases  as  ones  in  which  nothing  can  be  done  and  allowing 
them  to  drift  on  until,  early  childhood  past,  the  mischief  is  advanced 
and  confirmed,  and  not  only  the  tendons — to  which  too  much  attention 
has  been  directed — but  the  ligaments,  joints,  bones,  fasciae,  and  skin  are 
all  concerned.  Finally  the  literature  of  this  subject,  which  is  increasing 
so  rapidly,*  would  gain  greatly  in  value  if  those  reporting  cases  of 
operation  would  do  so  in  more  detail  and  with  greater  accuracy,  and, 
also,  would  give  us  the  later  as  well  as  the  earlier  results,  telling  us 
especially  how  far  tendon-transplantation  does  away  with  that  worst  of 
all  sequelae  of  infantile  paralysis,  viz.,  the  trophic  ulceration  which  is 
so  liable  to  set  in  in  late  adolescence  and  earl}'  adult  life,  and  call  for 
amputation  of  tlie  thigh. 

Ischaemic  Paralysis. — This  term,  given  to  the  condition  of  fixed 
contraction  anectiug  usually  the  flexors  of  the  wrist  and  hand,  and 
most  frequently  due  to  injudiciously  applied  splints,  has  not  received 
from  most  writers  the  attention  it  merits.  As  its  occurrence  is  not 
very  rare,  as  it  cripples  one  upper  extremity  in  a  young  subject, 
and  as,  thanks  to  modern  surgery,  we  are  now  in  a  position  to  greatly 
obviate  the  deformity  by  tendon-lengthening,  I  have  dealt  with  the 
subject  here.  Helpful  papers  have  been  written  by  Mr.  H.  Page 
(Lan.,  Jan.  13th,  1900,  p.  83),  Mr.  Littlewood  (Lan.  i.  1900,  p.  291), 
and  Mr.  Barnard  (Law.  i.  1901,  p.  1138).  While  the  pathology  of  all 
the  cases  is  not  as  yet  clear,  it  is  certain  that  this  crippling  deformity 
may  follow  pressure  on  muscles,  pressure  on  the  blood-supply,  inter- 
ference with  the  nerve-supply,  the  use  of  Esmarch's  bandage,  exposure 

*  Vulpius,  of  Heidelberg,  published  in  1902  a  monograph  which  contains  a  list  of 
about  200  papers  on  the  subject. 
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to  long-continued  and  severe  cold,  Jind  rupture  or  severe  contusion  of 
muscles — e.g.,  the  ilcxors  of  the  forearm.  In  the  cases  usually  met 
with,  where  splint-pressure  has  heen  the  exciting  cause,  a  hyperplasia 
of  the  connective  tissue  of  the  muscles  is  probahly  set  up,  gradually 
passing  into  fibrous  tissue  and  bringing  about  contraction,  interference 
with  the  blood-supply,  and,  thus,  the  deformity  in  about  four  to  six 
weeks  after  the  injury.  While  sloughing  of  the  skin,  especially  that 
over  the  bend  of  the  elbow,  is  not  uncommon,  the  deformity  may 
develop  without  any  such  warning. 

Mr.  Barnard  has  reported  two  cases  very  fully.  Abstracts  of  them 
are  given  here. 

In  the  first,  the  patient,  ajt.  13,  had  been  treated  for  a  fracture  of  both  bones  of  the 
right  forearm.  The  day  after  the  fracture  there  was  no  pain.  When  the  splints  were 
readjusted  at  the  end  of  a  week,  a  pressure-sore  was  found  on  the  front  of  the  forearm. 
A  month  later,  the  fingers  began  to  be  flexed,  and,  six  weeks  after  the  fracture,  the  hand 
was  in  the  position  of  main  en  griffe.  There  was  no  definite  anaesthesia,  but  voluntary 
movements  were  lost  in  the  hand  and  wrist.  Operative  interference  was  delayed  by  the 
healing  of  the  pressure-sore,  and  a  whitlow  on  the  tip  of  the  right  index-finger.  Six 
months  after  the  injury,  an  incision  was  made  along  the  forearm,  skin-flaps  were 
reflected,  and  the  tendons,  no  thicker  than  stout  twine,  split  for  one  and  a  half  inches 
and  the  halves  severed  above  and  below,  on  opposite  sides  (Fig.  31,  p.  47).  The  fingers  were 
then  extended,  and  the  two  halves  of  the  divided  tendons  allowed  to  slide  upon  each  other 
as  much  as  was  necessary,  and  then  united  with  one  or  two  sutures  of  No.  i  or  2  silk.  The 
tendons  of  the  flexor  profundus  digitorum  were  so  blended  and  adherent  in  the  depths 
of  the  wound  that  there  seemed  no  end  to  the  tiny  strips  which  were  separated  from  the 
mass  and  divided  until  all  the  terminal  phalanges  could  be  extended.  Confusion  was 
prevented  by  employing  guide-sutures.  The  deepest  tendons  were  sutured  first.  No 
form  of  tourniquet  was  employed  ;  the  whole  operation,  which  lasted  two  hours,  was 
strangely  bloodless.  The  muscles,  where  exposed,  were  pale,  firm,  dry,  and  fibrous.  The 
limb  was  put  up  on  a  back-splint  with  the  fingers  fully  extended.  Healing  took  place 
by  first  intention.  A  fortnight  after  the  operation,  massage  and  passive  movements 
were  begun.     The  sound  arm  was  tied  up,  and  plenty  of  toj's  given  to  the  patient. 

The  second  case  was  a  boy  aet.  4,  whose  forearm  had  been  severely  crushed  with  much 
effusion  of  blood,  but  without  fracture.  The  limb  was  placed  on  an  external  angular 
splint,  and  light  bandaging  employed.  Five  weeks  later  the  trouble  began  to  appear, 
and,  eighteen  weeks  after  the  accident,  the  hand  was  in  the  position  of  typical  niatn  en 
griffe,  the  forearm  being  fully  pronated  and  flexed.  There  was  no  definite  ansesthesia. 
At  the  operation  there  was  the  same  absence  of  haemorrhage  as  in  the  first  case.  When, 
after  one  and  a  half  hours  of  tedious  work  on  tiny  tendons,  Mr.  Barnard  saw  the  mass 
of  ragged  ends  and  knotted  silk,  the  prognosis  appeared  so  hopeless  that  he  did  not 
interfere  with  the  pronators.  The  wound  healed  by  first  intention,  and  it  soon  became 
clear  that  the  tendons  had  united  beyond  expectation.  The  tendon  of  the  deep  flexor 
to  the  index  and  second  fingers  did  not  act  for  some  weeks,  this  being  explained  by  the 
fact  that  it  was  not  elongated  enough  and  had  to  be  united  end  to  end.  Improvement 
after  four  months  was  so  marked  that  the  mother  wished  something  done  for  the  loss  of 
rotation  of  the  forearm.  The  insertion  of  the  pronator  radii  teres  was  exposed  and  the 
radial  vessels  and  nerve  separated  from  it.  The  muscle  was  then  split  and  divided  on 
opposite  sides  as  the  flexor  tendons  had  been.  As  supination  was  still  imperfect,  an 
incision  was  made  over  the  lowest  part  of  the  ulna,  between  the  extensor  and  flexor 
carpi  ulnaris.  The  pronator  quadratus  was  separated  with  a  periosteal  elevator  from  the 
ulna.  The  pronator  radii  teres  was  then  sutured  in  the  upper  part  of  the  wound.  The 
forearm  could  now  be  fully  supinated  on  a  splint. 

Five  to  eight  months  after  the  operation  both  children  could  grasp  a  stick  or  pick  up 
a  pin  ;  neither  could  make  a  fist,  but  both  cases  were  steadily  improving.  In  Mr.  Page's 
case,  improvement  was  not  well  marked  until  ten  mouths  after  the  operation. 
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CHAPTEK    11. 
OPERATIONS    ON    THE    WRIST. 

EXCISION    OF    THE    WRIST-JOINT    (Figs.  46  to  49). 

The  reasons  for  this  operation  often  failing,  and  the  conditions 
needful  for  success,  may  be  first  considered. 

I.  Whether  the  tubercular  disease  begins  in  the  S3'novial  membrane 
or  in  the  bones,  it  extends  rapidly,  not  onl}'  to  the  wrist-joint,  but  to 

Fig.  46. 


The  boues  and  the  seven  synovial  sacs  which  enter  into  joints  about  the 
wrist.  The  seventh,  that  between  the  cuneiform  and  pisiform,  is  not  shown. 
(MacCormac.) 

the  two  rows  of  carpal  bones  and  the  bases  of  the  metacarpals,  along 
the  complicated  synovial  membranes,*  which  bring  all  these  bones  into 

*  The  arrangement  of  these,  five  in  number,  must  be  remembered,  and  their  close 
vicinity  to  each  other.  (i)  The  membrana  sacciformis  of  the  inferior  radio-ulnar 
articulation,  passing  from  the  lower  end  of  the  ulna  to  the  sigmoid  cavity  of  the  radius, 
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continuity  with  each  otlier.  The  disejise,  thus  extensive,  is  also  most 
obstinate,  and  is  often  fmtlier  complicated  b}'  other  tubercular  lesions, 
and,  in  adults  especially,  by  a  tendency  to  phtliisis.  Thus  partial 
operations  are  useless,  and  often  worse  than  useless.  Lord  Lister* 
was  tile  first  to  insist  on  the  importance,  and  to  show  the  possibility,  of 
remoYin<f  every  atom  of  the  disease,  including  the  ends  of  the  radius 
and   ulna,  the  two   rows  of  carpal 


Fig.  47. 


bones,  and  the  bases  of  the  meta- 
carpals (Fig.  48). 

2.  From  the  close  relation  of  the 
flexor  and  extensor  tendons  in  front 
and  behind  these  complicated  joints, 
and  from  the  numerous  grooves  on 
the  bones,  it  is  most  difficult  to 
extirpate  the  disease  without  dis- 
turbing the  tendons.  On  the  other 
hand,  however  stifi"  the  wrist  may 
be  left,  flexion  and  extension  of  the 
fingers  is  absolutely  needful  for  the 
operation  to  be  a  success  ;  hence  it 
is  imperative  that,  throughout  the 
prolonged  operation,  the  tendons 
should  be  disturbed  as  little  as  pos- 
sible, a  direction  very  difficult  to 
follow,  as  their  cellular  sheaths  are 
often  tubercular,  and  the  necessary 
manipulations  of  the  tendons  during 
the  operation  may  easily  lead  to 
their  sloughing,  and  thus  to  a 
useless  "fin-like"  hand.+ 

3.  Passive  movement  of  the  fin- 
gers should  be  begun  as  early  as 
possible,  and  most  perseveringly 
maintained  (p.  75). 

Owing     to     the     unsatisfactory 
character  which  this  operation  inherited  by  the  very  poor  results  to 
which  it  attained  before  the  days  of  aseptic  and  antiseptic   surgery, 


A,  Radial  artery, 
internodii   poUicis. 


B,  Extensor  secundi 
C,  Extensor   indicis. 


D,  Extensor  communis.  E,  Extensor  mi- 
nimi digiti.  P,  Extensor  primi  internodii. 
G,  Extensor  ossis  metacarpi.  H,  Extensor 
carpi  radialis  longior.  i,  Extensor  carpi 
radialis  brevior.  K,  Extensor  carpi  ulnaris. 
L  L,  Line  of  radial  incision.    (Lister.) 


and  lining  the  upper  surface  of  the  triangular  fibro-cartilage.  (2)  That  of  the  wrist- 
joint  proper,  passing  from  the  lower  end  of  the  radius  and  the  inter-articular  fibro- 
cartilage  above  to  the  bones  of  the  first  row  below.  (3)  The  common  synovial  membrane 
of  the  carpus,  the  most  extensive  of  all,  passing  from  the  lower  surface  of  the  scaphoid, 
semilunar,  and  cuneiform  above  to  the  upper  surface  of  the  bones  of  the  second  row, 
sending  up  two  prolongations  between  the  scaphoid  and  semilunar  and  the  semilunar 
and  cuneiform,  and  also  sending  downwards  three  processes  between  the  four  bones  of 
the  second  row,  prolonged  down  into  the  carpo-metacarpal  joints  of  the  four  inner  meta- 
carpal bones.  (4)  A  separate  one  between  the  cuneiform  and  pisiform.  (5)  Another 
separate  one  between  the  trapezium  and  metacarpal  bone  of  the  thumb.  A  variety  of 
the  above  arrangement  in  which  seven  synovial  sacs  are  present  is  shown  in  Fig.  46. 

•  Lancet,  1865,  vol.  i.  p.  308.  From  this  paper  Figs.  47  and  48  and  the  steps  of  the 
operation  are  taken. 

t  Sir  J.  E.  Erichsen  (.S'wr//.,  vol.  ii.  p.  383)  wrote  thus  of  this  point  :  '•  If  we  look  at 
the  tendons  which  surround  the  wrist,  we  shall  find  them  divisible  into  five  groups— 
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owing  to  the  unsatisfaftory  conditions,  both  general  and  local,  with 
which  the  surgeon  is  called  upon  to  deal — the  established  tubercular 
trouble,  often  not  isolated  in  the  wrist-joint,  the  joint  itself  and  ten- 
dons, it  may  be,  riddled  with  sinuses,  and  the  fingers  swollen  and 
stiff; — owing  to  the  complicated  and  difficult  operation  required;  and, 
lastly,  owing  to  the  impossibility  of  practising  to  any  really  helpful 
extent  this  operation  on  the  dead  body  :  for  the  foregoing  reasons 
excision  of  the  wrist  has  not  found  the  favour  with  English  surgeons 
which  it  deserves. 

In  spite  of  the  above  disadvantages  and  difficulties  it  is  much  to  be 
desired  that,  as  no  less  than  the  saving  of  hand  and  fingers  is  at  stake, 

Fig.  48. 


Parts  removed  in  excision  of  the  wrist.     (Lister.) 

this  operation  should,  with  the  advantages  of  modern  surger}-,  be  perse- 
vered with,  and  that  all  cases,  whatever  the  result,  be  fully  published. 

I  have  described  two  methods  only.  Excision  of  the  wrist  is  not  a 
common  operation ;  it  must  be  a  difficult  one  ;  and  the  ojierating  sur- 
geon will  do  well  to  make  himself  familiar  with,  and  to  practise,  one 
method.  The  two  methods  given  below  bear  the  names  of  surgeons 
who  are  authorities  on  the  subject — (i)  Lord  Lister's,  introduced  to  the 
profession  as  long  ago  as  1865  ;  (2)  that  of  the  late  M.  Oilier,  the 
well-known  surgeon  of  Lyons,  whose  name  stands  second  to  none  as  an 
authorit}^  on  excision  of  joints,  and  who  has  done  more  than  an}-  other 
surgeon  to  place  excision  of  the  wrist  on  a  sound  basis.  I  recommend 
the  second  method  as  the  less  complicated  of  the  two,  having  used  it  in 


(i)  Those  special  to  the  thumb  ;  (2)  The  extensors  of  the  fingers  ;  (3)  The  flexors  of  the 
fingers  ;  (4  and  5)  The  flexors  and  extensors  of  the  wrist.  Now,  the  incisions  should  be 
so  planned  as  to  save  absolutely  the  whole  of  the  first  three  groups  and  to  divide  only 
the  tendons  of  the  wrist  proper,  and  these  are  cut  so  close  to  their  insertions  that,  as  a 
rule,  they  form  new  attachments,  and  resume  their  functions  as  recovery  takes  place."  I 
have  referred  to  the  question  of  how  far  division  of  any  tendons  is  necessary,  below 
(footnote,  pp.  70  and  71). 
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three  crises.  In  youn^'  cliildren,  owiiifi;  to  the  weakness  of  the  lipumen- 
tous  and  other  fibrous  sin^^le  structures,  the  single  longitudinal  dorsal 
incision  of  van  Langenbeck  or  Boeckel — for  tliey  are  practically  the 
same — nuiy  suflice.* 

(i)  liord  Lister's  Operation  (Kigs.  47,  48). — An  an:esthetic  having  been  given,  and 
the  parts  reniiorcd  1>1m<m11css  l)y  an  Ksinarch's  bandage. f  any  adhesions  of  the  tendons  arc 
thoroughly  broken  down.  Tlie  hand  should  rest  on  a  sand-pillow.  The  surgeon  should  be 
seated.  The  radial  incision  is  then  niatlc,  as  in  Fig.  47.  This  incision  is  planned  so  as  to 
avoiil  the  radial  artery  and  also  tlie  tendons  of  the  extensor  secundi  intcrnodii  and  indicis. 
It  commences  above  at  the  middle  of  the  dorsal  aspect  of  the  radius  on  a  level  with  the 
styloid  process.  Thence  it  is  at  first  directed  towards  the  inner  side  of  the  metacaqw- 
phalangeal  joint  of  tlie  thumb,  running  parallel  in  this  course  to  the  extensor  secundi 
internodii  ;  but  on  reaching  the  line  of  the  railial  border  of  the  second  metacarpal  bone, 
it  is  carried  downwards  longitudinally  for  half  its  length,  the  radial  artery  being  thus 
avoided,  as  it  lies  a  little  further  out.  These  directions  will  be  found  to  serve,  however 
much  the  parts  may  be  obscured  by  inflammatory  thickening.  The  tendon  of  the  extensor 
carpi  radialis  longior  is  next  detached  with  the  knife,  guided  by  the  thumb-nail,  and 
raisetl,  together  with  that  of  the  extensor  brevior,  also  cut,  while  the  extensor  secundi 
internodii,  with  the  radial  artery,  is  thrust  somewhat  outwards.  The  next  step  is  the 
separation  of  the  trapezium  from  the  rest  of  the  carpus  by  cutting  forceps  applied  in  a 
line  with  the  longitudinal  part  of  the  incision,  great  care  being  taken  of  the  radial  artery. 
The  removal  of  the  trapezium  is  left  till  the  rest  of  the  carpus  has  been  taken  away,  when 
it  can  be  dissected  out  without  much  difDculty,  whereas  its  intimate  relations  with  the 
artery  and  neighbouring  parts  would  cause  much  trouble  at  an  earlier  stage.  The  hand 
being  bent  back  to  relax  the  extensors,  the  ulnar  incision  should  next  be  made  very  free 
by  entering  the  knife  at  least  two  inches  above  the  end  of  the  ulna  immediately  anterior 
to  the  bone,  and  carrying  it  down  between  the  bone  and  flexor  carpi  ulnaris,  and  on  in  a 
straight  line  as  far  as  the  middle  of  the  fifth  metacarpal  bone  at  its  palmar  aspect.  The 
dorsal  lip  of  the  incision  is  then  raised,  and  the  tendon  of  the  extensor  carpi  ulnaris  cut 
at  its  insertion,  and  its  tendon  dissected  up  from  its  groove  in  the  ulna,  care  being  taken 
not  to  isolate  it  from  the   integuments,  which  would  endanger  its  vitality.     The  finger 


•  My  old  friend  G.  A.  Wright,  of  Manchester,  has  made  use  of  a  similar  incision 
(^Abstract  of  Med.  and  Surg.  Cases  treated  at  tlie  Pendlehunj  Iloxpital,  1884,  p.  133). 
In  a  child  of  9,  with  phlyctenular  ophthalmia,  enlarged  glands,  and  many  marks  of 
"  strumous  "  disease,  the  right  wrist  was  disorganised.  "  A  single  longitudinal  incision  for 
three  or  four  inches  was  made  between  extensor  communis  and  extensor  secundi,  the 
carpal  joints  opened,  and  the  bones  easily  shelled  out ;  the  ends  of  the  metacarpal  bones 
and  of  the  radius  and  ulna  were  removed  with  a  gouge  ;  one  vessel  was  twisted  ;  no 
tendon  was  divided,  except  in  the  sense  of  turning  back  the  extensors  of  the  carpus 
from  their  attachments.  Six  months  later,  the  hand,  which  before  the  operation  was 
billbous,  flabby,  and  useless,  was  all  but  healed,  and  had  well  shrunken ;  there  was 
excellent  power  and  mobility."  In  1877  I  removed  five  of  the  carpal  bones  by  a  single 
dorsal  incision  in  an  infant,  aged  ^\  years,  a  patient  of  Dr.  T.  Eastes,  of  Folkestone,  the 
sinuses  present  being  thoroughly  scraped  out  with  a  sharp  spoon.  The  result  was  most 
satisfactory,  both  as  to  the  permanency  of  the  cure  and  the  usefulness  of  the  fingers. 

t  Sir  F.  Treves  objects  to  this  step,  as  the  oozing  which  follows  the  removal  of  the 
bandage  is  usually  very  considerable  and,  in  his  opinion,  a  great  obstacle  to  healing.  I 
have  advised  the  use  of  the  bandage  because,  at  the  time,  it  is  most  important  not  to  have 
the  field  of  the  wound  constantly  flooded  by  the  small  vessels  of  the  very  vascular  parts, 
this  haemorrhage  imperilling  the  tendons,  rendering  the  operation  still  more  tedious  by  its 
interference  with  the  exact  carrying  out  of  every  detail  which  is  so  essential  whichever 
method  is  selectetl.  Any  harm  which  may  accrue  from  excessive  oozing  may,  I  think,  be 
met,  as  after  excision  of  the  knee,  by  providing  adequate  drainage,  using  very  few 
sutures,  and  enveloping  the  field  of  the  wound  in  very  ample  dressings,  through  which  the 
discharges  shall  be  uniformly  distributed. 
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extensors  are  then  separated  from  the  carpus,  and  the  dorsal  and  internal  lateral  ligaments 
of  the  wrist-joint  divided,  but  the  connections  of  the  tendons  with  the  radius  are  pur- 
posely left  undisturbed.  Attention  is  now  directed  to  the  palmar  side  of  the  incision. 
The  anterior  surface  of  the  ulna  is  cleared  by  cutting  towards  the  bone  so  as  to  avoid  the 
artery  and  nerve,  the  articulation  of  the  pisiform  bone  opened,  if  that  has  not  been 
already  done  in  making  the  incision,  and  the  fiexor  tendons  separated  from  the  carpus, 
the  hand  being  depressed  to  relax  them.  While  this  is  being  done,  the  knife  is  arrested 
by  the  unciform  process,  which  is  clipped  through  at  its  base  with  pliers.  Care  is  taken 
to  avoid  carrying  the  knife  farther  down  the  hand  than  the  bases  of  the  metacarpal  bones, 
for  this,  besides  inflicting  unnecessary  injury,  would  involve  risk  of  cutting  the  deep 
palmar  arch.  The  anterior  ligament  of  the  wrist-joint  is  also  divided,  after  which  the 
junction  between  carpus  and  metacarpus  is  severed  with  cutting  pliers,  and  the  carpus  is 
extracted  from  the  ulnar  incision  with  sequestrum-forceps,  any  ligamentous  connections 
being  touched  with  the  knife.  The  hand  being  now  forcibly  everted,  the  articular  ends  of 
the  radius  and  ulna  will  protrude  at  the  ulnar  incision.  If  they  appear  sound,  or  very 
superficially  affected,  the  articular  surfaces  only  are  removed.  The  ulna  is  divided 
obliquely  with  a  small  saw,  so  as  to  take  away  the  cartilage-covered  rounded  part  over 
which  the  radius  sweeps,  while  the  base  of  the  styloid  process  is  retained.  The  ulna  and 
radius  are  thus  left  of  the  same  length,  which  greatly  promotes  the  symmetry  and  steadi- 
ness of  the  hand,  the  angular  interval  between  the  bones  being  soon  filled  up  with  fresh 
ossific  deposit.  A  thin  slice  is  then  sawn  off  the  radius  parallel  with  the  articular  surface. 
For  this  it  is  scarcely  necessary  to  disturb  the  tendons  in  their  grooves  on  the  back,  and 
thus  the  extensor  secundi  internodii  may  never  appear  at  all.  This  may  seem  a  refinement, 
but  the  freedom  with  which  the  thumb  and  fingers  can  be  extended,  even  within  a  day 
or  two  of  the  operation,  when  this  point  is  attended  to,  shows  that  it  is  important.  The 
articular  facet  on  the  ulnar  side  of  the  bone  is  then  clipped  awaj'  with  forceps  applied 
longitudinally. 

If  the  bones  prove  to  be  deeply  carious,  the  pliers  or  gouge  must  be  used  with  the 
greatest  freedom.  The  metacarpal  bones  are  next  dealt  with  on  the  same  principle,  each 
being  closely  investigated,  the  second  and  third  being  most  readily  reached  from  the 
radial,  the  fourth  and  fifth  from  the  ulnar,  side.  If  they  seem  sound,  the  articular 
surfaces  only  are  clipped  off,  the  lateral  facets  being  removed  by  longitudinal  application 
of  the  pliers.  * 

The  trapezium  is  next  seized  with  forceps  and  dissected  out  without  cutting  the  tendon 
of  the  flexor  carpi  radialis,  which  is  firmly  bound  down  in  the  groove  on  the  palmar 
aspect,  the  knife  being  also  kept  close  to  the  bone  so  as  to  avoid  the  radial.  The  thumb 
being  then  pushed  up  by  an  assistant,  the  articular  end  of  its  metacarpal  bone  is  removed. 
Though  this  articulates  by  a  separate  joint,  it  may  be  affected,  and  the  symmetry  of 
the  hand  is  promoted  by  reducing  it  to  the  same  level  as  the  other  metacarpals. 

Lastly,  the  articular  surface  of  the  pisiform  is  clipped  off,  the  rest  being  left  if  sound 
as  it  gives  insertion  to  the  flexor  carpi  uLnaris  and  attachment  to  the  anterior  annular 
ligament.  But  if  there  is  any  suspicion  as  to  its  soundness,  it  should  be  dissected  out 
altogether  ;  and  the  same  rule  applies  to  the  process  of  the  unciform. 

The  only  tendons  divided  are  the  extensors  of  the  carious,  for  the 
flexor  carpi  radialis  is  inserted  into  the  second  metacarpal  below  its 
base,  and  so  escai)es.f  Only  one  or  two  small  vessels  require  ligature. 
Free  drainage  must  be   given.     The  hand  and  forearm  are  put  up  on 


*  As  an  instance  of  what  may  be  taken  away,  in  one  case  Lord  Lister  not  only 
removed  the  base  of  the  third  metacarpal  bone,  but  drilled  its  shaft  into  a  hollow  tube,  a 
sound  and  most  useful  hand  being  retained. 

t  If  any  of  the  tendons  are  unavoidably  so  interfered  with  that  a  portion  is  likely  to 
slough,  it  would  be  well  to  cut  out  this  part,  and  unite  the  ends  with  a  sterilised  silk 
suture.  And  where  much  manipulation  of  a  tendon  is  unavoidable,  it  woidd  be  better  to 
divide  it,  and  unite  it  subsequently. 
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the  well-kiu)\vii  s|)lint  of  Lord  Lister,  with  tlie  coi'k  sup|)()rt  lor  the 
hand,  which  helps  to  secure  tlie  principiil  object  in  the  after-treiitnient 
— viz.,  fViMjucnt  movements  of  the  (inj^ers — while  the  wrist  is  kept  fixed 
dnrinj^  consolidiition. 

l'iissiv(!  movenu'nt  of"  tin;  linf^^crs  is  begun  on  tlie  second  diiy, 
whether  the  intlununution  lias  subsided  or  n(;t,  and  ccMitinued  daily. 
Each  joint  should  be  flexed  and  extended  to  the  full  extent  j)ossible  in 
liealth,  the  metacarpal  bone  being  held  quite  steady  to  avoid  disturbing 
the  wrist.  By  this  means  the  sui)pleness  gained  by  breaking  down  the 
adhesions  at  tlie  time  of  the  operation  (p.   6g)   is  maintained. 

J*ronation  and  sui)ination,  flexion  and  extension,  abduction  and 
adduction,  must  be  gradually  encouraged  as  the  new  wrist  ac(iuires 
firnniess.  When  the  hand  has  acquired  sufficient  strength,  freer  play 
for  the  fingers  should  be  allowed  by  cutting  off  all  the  splint  beyond  the 
knuckles.  Even  after  the  hand  is  healed,  a  leather  su[)i)ort  should  be 
worn  for  some  time,  accui'ately  moulded  to  the  front  of  the  limb,  reaching 
from  the  mi<ldle  of  the  forearm  to  the  knuckles,  and  sufficiently  turned 
up  at  the  ulnar  side.  This  is  retained  in  situ  b}'  lacing  over  the  back 
of  the  forearm.* 

(2)  M.  OUier's  Operation!  (Fig.  49)  {Traite  des  Resections,  1888, 
t.  ii.  p.  448). — No  surgeon  s[)eHks  with  greater  weight  on  excision  of  the 
wrist  than  the  late  celebrated  surgeon  of  L3'ons  :  none  have  had  so 
much  operative  experience,  and  no  one  worked  so  hard  in  order  to 
bring  the  operation  into  better  favour,  and  to  insist  on  the  necessity  of 
attention  to  minuteness  of  detail  both  during  the  performance  of  the 
operation  and  in  the  after-treatment.  Finally,  M.  Oilier  not  only 
had  unrivalled  experience  in  the  excision  of  this  joint,  but  he  has 
repeatedly,  either  himself  or  by  his  pupils,  placed  his  results  before 
the  profession.! 

M.  Oilier,  having  tried  several  different  incisions,  recommends  the 
following.  At  first  sight  the  number  (three)  appears  complicated,  but 
it  will  be  remembered  that  the  third  — that  over  the  radial  styloid  process 
— is  merel}'  for  drainage.  Following  the  tendency,  with  the  surgery  of 
the  present  day,  to  simplify  as  much  as  possible  what  must  in  any  case 
be  a  very  complicated  operation,  I  have  in  three  cases  made  use  of  a 
single  incision,  the  chief  or  metacarpo-radio-dorsal  one  of  M.  Oilier. 
From  respect  and  in  justice  to  that  excellent  French  surgeon,  I  have 
given  his  operation  in  detail.  Much  of  it  refers  to  advanced  cases  of 
disease.    It  should  be  the  object  of  all  concerned  to  antedate  this  stage. 

The  parts  having  been  made  evascular  by  elevation  and  an  Esmarch's 
bandage,  and  all  adhesions  broken  down,  the  hand  is  supported, 
extended  and  pronated,  by  a  sand-pillow. 

*  Later  on,  when  this  is  discarded,  if  the  hand  remains  weak,  I  have  found  it  useful  to 
give  support  on  a  smaller  scale  by  means  of  a  leather  wristlet. 

t  M.  Oilier  claimed  that  by  his  method,  which  must  be,  as  far  as  possible,  subperiosteal 
(p.  74),  not  one  attachment  of  the  tendons  need  be  lost.  By  other  methods  the  attach- 
ments of  the  extensors  of  the  carpus,  those  of  the  flexor  carpi  ulnaris  and  radialis,  and 
perhaps  that  of  the  supinator  longus,  are,  he  maintains,  usually  sacrificed. 

I  M.  Oilier  himself,  loc.  supra  clt.;  Congris  Frang.  de  CIdr,,  1894,  p.  872  ;  and 
R4sect'tom  di-s  grandes  Articulations,  1895.  M.  Gangolphe,  "  Tumeur  blanche  du 
Poignet,"  Tr.  de  Chir.,  Dentu  et  Delbet,  1896,  t.  iii.p.  595  ;  Dr.  Mondan,  "  La  Tuberculose 
du  Poignet,  Rev.  de  Chir.,  1896,  p.  186. 
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First  Stage  :  Incision  of  SJdn  and  Ligaments. — The  surgeon,  comfort- 
ably seated,  makes  the  first  and  chief  incision,  metacarpo-radio-dorsal, 
starting  from  a  point  in  the  centre  of  a  line  drawn  between  the  two 
styloid  processes,  and  running  downwards,  at  first  vertically  and  then 
somewhat  obliquely  outwards  along  the  outer  side  of  the  extensor 
indicis,  and  ending  below  over  the  second  metacarpal  bone  at  the 
junction  of  its  upper  two  and  lower  thirds.  A  subcutaneous  branch  of 
the  radial  nerve  having  been,  if  possible,  avoided,  the  incision  is  carried 
down  to  the  periosteum  and  dorsal  ligaments,  great  care  being  taken 
not  to  injure  the  extensor  indicis  and  the  extensor  carpi  radialis 
brevior.  The  extensor  indicis  is  first  recognised,  but  its  sheath  should 
not  be  opened  as  the  incision  is  deej^ened.  It  should  be  drawn  aside 
with  a  blunt  hook  so  as  to  expose  the  tendon  of  the  extensor  carpi 
radialis  brevior,  the  insertion  of  which  it  conceals.  The  periosteum 
over  the  base  of  the  third  metacarpal  is  next  incised  so  as  to  admit  of 
the  detachment  of  the  last-mentioned  extensor,  together  with  its  peri- 
osteal sheath,  which  constitute  the  radial  lip  of  the  deeper  part  of  the 
wound.  The  incision  is  then  prolonged  upwards  along  the  forearm 
according  to  tlie  amount  of  bone  to  be  removed,  and  over  the  annular 
ligament  outside  the  partition  common  to  the  extensor  indicis  and 
communis.  A  little  higher  up  the  incision  passes  between  the  extensor 
indicis  and  the  extensor  secundi  internodii,  these  tendons  being  drawn 
respectively  inwards  and  outwards.  In  the  highest  part  of  the  incision 
the  periosteum  over  the  lower  end  of  the  radius  should  be  divided. 
This  incision  should  be  four  inches  or  more  in  length,  so  as  to  avoid 
needless  bruising  of  the  soft  parts,  and  to  give  adequate  access  to  the 
disease.  The  ulnar  incision  is  next  made,  starting  about  one  inch 
above  the  styloid  process  of  the  ulna,  and  ending  below  over  the  base 
of  the  fifth  metacarpal  bone,  the  incision  being  kept  rather  towards  the 
palmar  surface  so  as  to  leave  the  tendon  of  the  extensor  carpi  ulnaris 
above  in  the  dorsal  lip  of  the  wound.  The  incision  should  be  made 
carefully  so  as  not  to  injure  a  filament  of  the  ulnar  nerve  which  crosses 
it,  and  thus  not  compromise  the  sensibility  of  the  little  finger.  The 
incision  is  deepened  down  to  the  cuneiform  and  unciform.  A  third 
incision,  for  drainage  only,  is  made  about  an  inch  long  over  the  styloid 
process  of  the  radius.  It  should  be  made  now,  before  the  landmarks 
have  disappeared. 

Second  Stage  :  Removal  of  the  Bones. — This  is  facilitated  by  division 
of  the  posterior  annular  ligament,  which  allows  of  easy  separation  of  the 
tendons.  The  radio-carpal  joint  having  been  opened,  the  periosteal 
and  ligamentous  connections  of  the  carpus  are  gradually  divided,  and, 
the  carpus  having  been  made  to  project  more  and  more  above,  the 
flexor  tendons  are  safely  detached  and  held  aside  in  front.  It  does  not 
matter  which  of  the  carj^al  bones  is  taken  first,  whether  those  that  lie 
beneath  the  radio-dorsal  or  the  ulnar  incisions  ;  as  soon  as  one  is 
removed  the  extraction  of  the  others  becomes  easier.  The  great  aim 
of  the  surgeon  is  to  remove  each  diseased  bone  completel}'.  Being 
very  friable  they  are  easily  crushed,  and  any  diseased  part  that  is  left 
adherent  is  liable  to  cause  a  focus  of  infection  and  tedious  suppuration. 
Each  bone  should  be  turned  out  of  its  periosteal  and  ligamentous 
adhesions  with  such  a  periosteal  elevator  as  that  shown  in  Fig.  66,  or 
with  blunt-pointed  scissors,  or  gently  seized  with  small  forceps  and  any 
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adhesions  carefully  divided.  The  pisilonii  usually,  and  often  the 
trape/iuni,*  may  be  left,  and  the  unciform  process  of  the  uncifijrm,  if 
sound.  Otherwise,  if  dilliculty  he  met  with  in  shelling'  out  this  hone, 
the  process  maybe  cut  throu<,'h,  the  bone  itself  turned  out,  and  the 
process  subsequently  taken  away.  The  lower  ends  of  the  radius  and 
ulna  are  now  examined,  each  from  the  incision  over  them,  and  dealt 
with  according  to  the  amount  of  disease  present.      Thus  in  some  cases 

Fig.  40- 


The  tendons  concerned  in  excision  of  the  wrist. 

A  A',  B  b',  C  c',  The  three  incisions  usually  employed  by  M.  Oilier.  D,  The 
incision  of  Boeckel,  sometimes  described  as  Langenbeck's,  the  two  being  practically 
identical.  R,  Radius.  XT,  Ulna,  i  and  2,  Radial  extensors  of  the  carpus. 
3,  Extensor  ossis  metacavpi  pollicis.  4,  Extensor  primi  internodii.  5,  Extensor 
secundi  internodii.  6,  Extensor  communis.  7,  Extensor  indicis.  8,  Extensor 
minimi  digiti.     9,  Extensor  carpi  ulnaris.     (Oilier.) 

erasion  with  a  sharp  spoon  or  gouge  may  be  sufficient.  In  others  the 
ends  maybe  removed  by  M.  Ollier's  method  of  "  modelling  resection," 
a  small  saw  being  so  used  as  to  form  a  new  articular  end.  The  styloid 
processes  should  always  be  left,  if  possible  ;  and  even  when  all  the 
articular  cavity  of  the  radius  must  go,  some  of  the  expanded  end  of  the 


*  If  the  trapezium  require  removal,  the  close  contiguity  of  the  radial  artery  and  of  the 
flexor  carpi  radialis  must  be  remembered. 
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bone  should  be  left  so  as' to  furnish  a  solid  support  for  the  hand.  The 
periosteum  all  round  each  bone,  and  lateral  ligaments,  should  be  care- 
full}'  retained  when  healthy.  In  young  subjects  the  operator  must  be 
careful  not  to  leave  a  caseating  sequestrum  in  the  epiphysial  line  above 
a  section  of  bone  which  is  apparently  healthy.  Tiie  same  remarks  appl}' 
to  the  treatment  of  the  four  iimer  metacarpals,  which  alone  are  usually 
diseased.  The  bases  of  any  of  these  which  require  removal  must  be 
most  carefully  shelled  out  of  their  fibrous  coverings,  or  the  tendons  and 
the  deep  palmar  arch  may  be  damaged.  If  more  than  gouging  is 
required,  the  section  is  better  made  with  a  fine  saw  than  with  cutting 
forceps. 

Question  of  Preserving  the  Periosteum. — This  step  has  been  objected 
to  on  account  of  its  increasing  the  risk  of  leaving  tuberculous  mischief 
behind.  M.  Oilier  strongly  advocates  the  subperiosteal  method. 
Though  riddled  with  fistulse  and  infiltrated  with  tuberculous  granulation- 
tissue,  the  periosteum  should  be  preserved,  as  much  as  is  possible, 
after  thorough  curetting.  This  will  aid  in  making  the  connection 
between  the  metacarpus  and  the  forearm  strong  and  not  flail-like, 
while  it  will  also  help  in  the  preservation  of  the  carpal  tendons.  Prof. 
Oilier  meets  tlie  above  objection  by  a  thorough  use  of  the  curette  until 
only  the  actual  fibrous  tissue  of  the  capsule,  ligaments,  and  periosteum 
is  left.  If  the  consistency  of  this  fibrous  tissue  is  found  to  be  altered 
in  places,  the  actual  cautery  or  the  solid  silver  nitrate  is  trusted  to. 

The  operation  is  a  tedious  and  difficult  one,  requiring  the  minutest 
care  throughout  to  avoid  injury  to  important  structures,  and  to  get 
away  all  the  diseased  tissues. 

Third  Stage :  Toilette,  Cauterisation,  and  Drainage. — M.  Oilier 
attaches  great  importance  to  these  points.  Toilette. — The  tendons 
usually  lie  buried  in  tuberculous  granulation-tissue  extending  upwards 
and  downwards  to  a  varying  degree.  Every  infected  tendon-sheath 
must  be  slit  up,  and  the  tuberculous  material  followed  into  every  nook 
with  scissors  and  curette.  Each  tendon  must  be  individually  drawn  up 
with  a  blunt  hook  and  inspected.  To  render  the  deeper  ones  accessible 
they  should  be  pushed  up  from  the  palm,  and,  if  it  be  needful  to  get 
directly  at  the  flexor  tendons,  one  or  two  incisions  should  be  carefully 
made  in  the  palmar  surface.  Cauterisation. — M.  Oilier  advises  the 
use  of  the  actual  cautery  to  the  most  afi'ected  si)ots,  with  the  view  (i)  of 
helping  to  eradicate  the  disease  ;  (2)  to  prevent  haemorrhage  ;  and  (3)  to 
obviate  the  risk  of  tuberculous  infection  from  the  wound  (M.  Verneuil's 
"surgical  auto-inoculation").  Drainage. — Drains  of  gauze  should  be 
freely  employed  between  the  different  incisions,  not  only  to  prevent 
collections  of  fluid,  but  to  keep  the  incisions  open  for  future  curetting. 
The  dressings  should  be  voluminous  and  firmly  applied,  so  as  to 
distribute  the  free  oozing  through  a  large  amount  of  safe  material.  The 
Esmarch's  bandage,  which  should  have  been  put  on  high  up  in  the 
forearm  so  as  to  admit  of  the  application  of  the  al)Ove-mentioned 
dressings,  is  then  removed,  and  the  limb  put  on  the  splint  which  bears 
Lord  Lister's  name,  an  anterior  wooden  one  with  a  block  of  cork  over 
which  the  fingers  can  be  easily  flexed,  while  the  wrist  is  kept  extended. 
Another  very  efficient  splint  which  can  be  more  readily  sterilised  is 
one  recommended  by  Mr.  R.  Jones,  of  Liverpool,  well  known  for  his 
contributions   to  the   surgery  of  the  joints.     It  consists  of  a   simple 
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anterior  bnr  of  sheet  irou  with  two  H-shaped  extremities.  These  are 
heiit  roiuid  and  {^'rasp  the  limh  just  helow  the  ell)<>w-joint  above  and 
just  above  tiie  nieta('ai-|i()-phahin<,'cal  joints  Ixdow.  The  part  on  whifdi 
tiie  iumd  rests  shouhl  bo  bent  at  an  anj^de  of  alxMit  40''  so  that  tlie 
hand  be  kept  extended.  "  If"  anyone  wishes  to  ^rip  powerfully  the 
wrist  is  first  instinctively  extended.  One  cannot  effectively  j^rip  with 
the  hand  in  the  flexed  position."  The  first  dressinj^  should  be  left  on, 
if  possible,  for  eight  or  ten  days.  If  needful  the  incisions  must  be 
kept  open  with  drains  for  three  or  four  weeks,  tiiat  any  suspicious 
granulation  tissue  nn\y  be  repeatedly  attacked  with  the  sharp  spoon, 
jI^c.  Fifteen  or  twenty  days  after  tiie  operation  the  i)eriod  of  frequent 
dressings  should  begin  for  the  purpose  of  repeated  cauterisations. 
English  surgeons  will  probably  substitute  for  these  the  use  of  sharp 
spoons  and  free  slitting  up  of  any  sinuses.* 

After-Treatment. — This  must  be  begun  a  day  or  two  after  the 
operation,  and  persevered  with  for  six  or  nine  months,  the  i)atient 
lending  an  untiring  aid  throughout  the  whole  of  this  time.  A  day 
or  tw^o  after  the  operation  the  finger-joints  should  be  moved  daily,  care 
being  taken  not  to  disturb  the  wounds,  and  special  care  should  be 
given  to  the  metacarpo-phalangeal  joints,  which  are  liable  to  escape 
attention.  Moreover,  the  thumb  and  index  finger  must  be  kept  well 
apart.  About  eight  or  ten  days  after  the  operation,  or  as  soon  as  the 
parts  are  sufficiently  solid,  careful  movement  of  the  wrist  may  be  begun. 
Carrying  dumb-bells  of  increasing  weight,  writing,  piano-playing,  and 
the  like,  are  useful  exercises.  There  is  a  persistent  tendency  for  the 
tendons  to  remain  adherent  in  their  sheaths,  only  to  be  overcome  by 
persevering,  assiduous  movements,  and  the  use  of  nitrous  oxide  gas 
from  time  to  time.  Galvanism,  faradism,  friction,  massage,  are  all  of 
service  when  the  wound  is  healed.  If  the  surgeon  wish  for  a  good 
result  in  the  case  of  hospital  patients,  he  will  not  allow  them  to  leave 
too  early.  As  M.  Oilier  points  out,  and  as  his  cases  show,  in  addition 
to  excellent  movements  of  the  fingers,  extension  and  flexion,  abduction 
and  adduction  of  the  hand  on  the  carpus  should  be  very  largely  recovered 
by  long-continued  perseverance.  Extension  of  the  fingers  and  wrist  is 
more  slowly  regained  than  flexion,  owing  to  atrophy  of  the  dorsal 
muscles  and  matting  of  their  tendons. f     Even  if  the  other  fingers  are 


*  The  above  remarks  refer  only  to  cases  of  advanced  tubercular  disease.  When 
excision  is  performed  early  before  the  stage  of  sinuses,  &c.,  as  should  always  be  the  case) 
it  will  often  be  possible  to  eradicate  the  tuberculous  disease  at  the  time  of  the  operation  ; 
the  dressings  will  be  few,  and  the  after-use  of  the  curette  only  occasionally  needed. 

It  has  been  suggested  that  some  of  the  loss  of  power  in  the  fingers  and  wrist  depends 
on  the  tendons  remaining  too  long  after  the  removal  of  the  diseased  bones,  and  that 
shortening  of  the  tendons  should  be  practised.  M.  Oilier  points  out  that  the  tendons, 
though  too  long  at  first,  and  weakened  by  interference  with  their  grooves  and  the  posterior 
annular  ligament,  tend  to  accommodate  themselves  to  their  altered  surroundings,  and  that 
mobility  of  the  fingers  and  strength  in  carrying  articles  depend  much  more  on  the  amount 
of  bone  removed — and  especially  whether  the  ulna  and  radius  were  trenched  upon, — on 
the  old  atrophy  and  degeneration  of  muscles,  adhesions  of  tendons,  stiffness  of  joints,  and 
also  on  the  patience  and  diligence  with  which  the  after-treatment  is  persevered  with. 
Shortening  of  tendons  is  only  recommended  by  him  when  the  fingers  tend  to  be  obstinately 
flexed ;  he  advises  in  this  case  shortening  of  the  dorsal  tendons  by  his  method  given 
at  p.  54. 
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stiff,  mobility  and  power  of  approximation  of  the  thumb  and  index  will 
be  much  more  useful  than  any  artificial  limb. 

The  following  is  one  of  the  cases  of  excision  of  the  wrist  by  Ollier's 
method  to  which  I  referred  at  p.  68 : 

Mrs.  D.,  set.  37,  was  sent  to  me  in  January,  1896,  by  Dr.  "Wood,  of  Dover,  with 
tuberculous  disease  of  the  right  wrist.  There  was  the  usual  characteristic  swelling 
on  both  aspects  of  the  wrist,  the  fingers  were  stiff  and  extended,  and  the  hand  useless, 
but,  as  yet,  there  were  no  sinuses.  The  personal  history  of  the  patient,  as  well  as  her 
age  and  the  local  condition,  was  favourable.  Excision  was  performed  by  an  extension  of 
M.  Ollier's  median  dorsal  incision.  The  pisiform  and  trapezium  were  left.  Thin  slices  of 
the  articular  ends  of  the  radius  and  ulna  were  removed  with  the  saw,  but  it  was  only 
needful  to  treat  the  bases  of  the  inner  four  metacarpals  by  vigorous  curetting.  Two 
lateral  incisions  were  made  for  drainage.  The  parts  healed  quickly.  As  long  as  the 
patient  could  be  kept  in  the  hospital,  M.  Ollier's  directions  were  assiduously  attended  to. 
She  persisted,  however,  in  going  out  in  a  month,  and  afterwards  attended  for  a  time  only, 
and  that  erratically.  I  am  indebted  to  Dr.  Wood  for  the  following  notes  of  the  case,  made 
in  November,  1898,  nearly  three  years  later  : — "  There  is  some  undue  prominence  and 
mobility  of  end  of  ulna.  Power  of  rotation,  pronation  and  supination,  perfect  and 
painless.  Hand  can  be  flexed  and  extended  on  forearm  to  about  half  normal  amount. 
Thumb :  Movement  of  one  phalanx  on  the  other,  also  phalanx  on  metacarpal,  perfect. 
The  thumb  can  be  flexed  to  touch  palm  of  hand,  and  also  any  part  of  the  flexor  surface 
of  any  of  the  fingers.  Fingers :  Movement  of  terminal  phalanges  on  middle  phalanges, 
and  of  middle  on  proximal  phalanges,  perfect.  Metacarpo-phalangeal  joints  :  When  the 
fingers  are  straight  there  is  just  a  little  flexion  at  this  joint,  and  normal  extension  ;  but 
when  phalanges  are  flexed  on  one  another,  then  the  metacarpo-phalangeal  joints  become 
quite  rigid  on  attempting  flexion.*  She  cannot  make  a  complete  fist.  Generally,  she  has 
a  thoroughly  useful,  though  at  present  not  a  strong,  hand.  Asked  whether  she  does  her 
own  washing,  she  replies,  '  Yes,  I  do  it,  though  I  don't  like  it  when  the  day  comes 
round.' " 

In  the  other  two  cases  a  single  median  incision  was  alone  employed.  In  these  also  no 
sinuses  were  present.     An  equally  sound  and  useful  hand  resulted. 

Question  of  Amputation  in  Tuberculous  Disease  of  the 

Carpus. — As  has  been  stated  above,  tuberculous  disease  of  the  carpus 
more  rarely  occurs  alone  and  isolated  than  any  other  tuberculous  joint 
affection.  Thus  the  existence  and  degree  of  other  tuberculous  lesions, 
the  extent  of  the  disease  in  the  wrist,  the  age  and  vitality  of  the 
patient,  the  personal  and  family  history,  the  presence  of  albuminuria 
and  lardaceous  disease,  are  some  of  the  chief  points  which  will  help  in 
deciding  the  above  question.  M.  Oilier  has  recorded  seven  cases  in 
which,  owing  to  the  existence  of  a  cough,  haemoptysis,  and  suspected 
or  actual  disease  of  the  apices,  he  advised  amputation,  but  performed 
resection  owing  to  his  advice  being  rejected.  The  results  were  not 
encouraging.  While  excision  of  the  wrist  deserves  a  trial  on  a  larger 
scale  than  it  has  hitherto  received,  it  should  only  be  attempted  in 
patients  whose  vitality  is  sufficient,  and  who  are  not  handicapped  by 


*  This  rigidity  at  the  metacarpo-phalangeal  joints  was  due,  in  part,  to  too  much 
attention  being  given  to  the  phalangeal  joints,  and  to  the  patient  being  lost  sight  of  too 
soon.  It  is  rigidity  at  the  former  joints  which  prevents  a  good  result  being  an  excellent 
one,  entailing,  as  it  does,  a  certain  degree  of  open  claw,  instead  of  a  closed  fist.  Anyone 
reading  through  the  after-histories  frequently  given  by  M.  Oilier  of  his  cases  will  be  struck 
by  the  recurrence  of  the  words  :  "  Je  ne  j^uis  pas  faire  du  poing." 
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scrimis  disease  elsewhere.    Where  anipiitiitioii  is  (leci(h'(l  on  it,  imist  he 
through  the  lorearni. 

Excision  of  tiik  Whist  for  Inmiiuy. — This  will  be  still  more  rarely 
required.  Mr.  Tye  {Med.  Times  and  Guz.,  1879,  vol.  ii.  p,  582) 
published  a  case  of  compound  dislocation   in  an  udiiH. 

Some  hones  were  in-otnidinj^  throuKh  a  transverse  rent  on  ttie  front  of  the  wrist,  tlie 
radial  artery  was  uninjured,  the  ulnar  could  not  he  felt.  The  flexor  carpi  radialis  and 
flexor  longus  pollicis  were  torn  across.  The  ends  of  the  radius  and  ulna  were  sawn  off 
and  the  carpal  bones  removctl,  piecemeal,  until  only  the  trapezium  and  the  distal  part  of 
the  OS  magnum,  which  were  apparently  uninjured,  were  left.  Strict  antiseptic  precautions 
were  taken,  aiul  the  wound  healed  rapidly.  There  was  a  steady  regain  in  power  in  the 
wrist  and  hand,  the  patient  being  again  able  to  carry  his  milk-pails.* 

In  the  rare  cases  of  dislocation  of  the  wrist  which  are,  otherwise, 
irreducible,  in  the  commoner  cases  of  injury  to  the  lower  epiphysis  of 
the  radius  where  reduction  is  impossible,  in  compound  fractures  of  the 
lower  end  of  the  radius,  partial  resection  would  be  indicated.  In  a 
later  stage,  where  any  of  the  above  cases  are  not  doing  w^ell,  or  have 
become  infected,  a  complete  excision  would  be  best,  with  rigorous 
antiseptic  precautions  ;  boracic  acid  fomentations  at  first,  and  no 
sutures. 

Excision  of  Wrist  for  Gunshot  Injury. — Dr.  Otis  {Med.  and  Surf/. 
Hist,  of  the  War  of  the  Rebellion,  part  ii.  p.  999  et  seq.)  states  that 
ninety-six  cases  of  excision  of  the  wrist,  varying  much  in  extent,  were 
returned. 

Six  of  these  were  complete,  and  five  recovered  with  the  functions  of  the  hand  much 
impaired,  but,  all  things  taken  into  consideration,  in  a  better  condition  than  if  they  had 
been  submitted  to  amputation.  In  the  ninety  partial  excisions,  ankylosis  and  extreme 
deformity  appear  to  have  been  common.  Generally  the  hand  was  strongly  deflected  to  the 
radial  side,t  the  fingers  rigidly  fixed,  the  skin  over  the  projecting  end  of  the  ulna  irritable 
and  exposed  to  injury.  "  With  our  present  experience  of  excisions  of  the  wrist  for  injury, 
it  seems  probable  that  recovery  unattended  by  ankylosis  is  seldom  to  be  anticipated,  yet 
that  this  result  is  not  disastrous,  provided  the  hand  is  in  good  position  and  the  functions 
of  the  fingers  are  in  some  degree  preserved."  In  a  ver)-^  few,  loose,  flail-like  joints  were 
observed,  remediable  by  apparatus.  Gurlt  (quoted  by  M.  Oilier),  in  examining  into  the 
results  obtained  by  the  German  surgeons  in  the  Franco-German  war,  only  found  one  good 
result,  eight  moderately  good,  six  bad,  and  one  very  l^ad. 

The  chief  English  authority  of  his  day,  Sir  'J\  Longmore,  wrote  thus 
on  this  operation  :  % 

"  Gunshot  wounds  of  the  wrist  are  usually  attended  with  so  much  injury  to  the  tendons 
and  other  structures  surrounding  the  joint  that  it  is  scarcely  possible  in  such  cases  for  the 
operation  of  resection  to  produce  satisfactory  results." 

Possibly  the  advantages  of  modern  surgery  and  resort  to  tendon- 
suture  will  considerably  modify  the  above  opinion  and  results.     The 

*  Sir  W.  MacCormac  {Duh.  Quar.  Journ.  Med.  Set.,  1867,  p.  281)  published  the  case  of 
a  girl,  aged  10,  in  whom  he  removed  the  whole  of  the  left  carpus  and  most  of  the 
metacarpus,  for  a  machinery  accident,  the  patient  recovering  with  a  useful  limb. 

t  As  this  appears  to  be  irremediable  by  any  apparatus,  Dr.  Otis  suggests  that  it 
should  be  met  by  always  removing  the  carpal  end  of  the  ulna  at  the  same  level  with 
the  section  of  the  radius,  whenever  it  is  necessary  to  remove  the  lower  end  of  the 
latter. 

X  Sy-it.  of  Surg.,  vol.  i.  p.  552. 
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first  step  will  be  to  render  the  wound  aseptic  if  possible,  to  remove 
any  shattered  fragments,  or  to  perform  a  jiartial  excision  (according  to 
the  amount  of  damage),  and  provide  suflficient  drainage.  If  the  wound 
suppurate  it  should  be  irrigated  ;  and,  as  soon  as  i:)Ossible,  the  wrist 
excised.  M.  Oilier  {Traite  dcs  Resections,  t.  ii.  p.  494)  gives  an  instruc- 
tive case  of  primary  partial  excision  (first  row  of  carpal  bones  and  the 
ends  of  the  radius*  and  ulna)  for  a  gunshot  injury  in  a  lad,  set.  13. 
The  shot  had  "  balled,"  and  the  extensor  tendons  were  severely 
damaged.  The  case  was  kept  under  observation  for  seven  years,  and 
the  last  report  ends  :  "  As  far  as  the  daily  use  of  my  hand  goes,  I 
might  say  that  I  have  never  had  a  wound." 

Mr.  Makins,  C.B.  {Surgical  Experiences  in  South  Africa,  1899- 
1900)  does  not  mention  any  case  of  injury  to  the  wrist-joint.  At 
p.  237  the  words  occur:  "I  never  saw  any  troublesome  results  from 
perforation  of  the  carious."  Whether  these  words  will  remain  true  in 
a  war  in  which  both  sides  come  equally  and  extensively  under  shell 
and  shrapnel  fire  has  yet  to  be  proved. 

Causes  of  Failure  after  Excision  of  the  Wrist. — These  are,  mainly  : 
I.  I'ersistent  sinuses  and  discharge  set  up  by  remaining  foci  of  infec- 
tive tuberculous  granulations,  caries  or  necrosis.  Sir  W.  Fergusson 
(Path.  Soc.  Trans.,  vol.  viii.  p.  391)  showed  a  specimen  in  which  all 
the  bones  were  supposed  to  have  been  removed  by  a  single  incision  on 
the  ulnar  side.  The  pisiform,  trapezium,  and  part  of  the  unciform  had 
been  left.  The  movement  of  the  fingers  was  good,  but  sinuses  remained 
on  both  sides  communicating  with  a  bare  piece  of  radius.  Death  took 
place  from  phthisis.  Mr.  J.  Hutchinson  (ihicl.,  vol.  xvii.  p.  239) 
showed  a  specimen  of  wrist-joint  after  partial  resection  by  Mr.  Stanley. 
Though  no  active  caries  was  present,  discharge  was  kept  up  by  a 
necrosed  bit  of  bone  in  a  cavity  at  the  back  of  the  carpus.  Death  here 
also  took  place  from  chronic  phthisis.  This  specimen  is  figured  and 
briefly  described,  Brit.  Med.  Journ.,  1874,  vol.  i.  p.  11.  2.  Matting 
and  sloughing  of  tendons,  and  consequent  stiffness  of  fingers.  3. 
Phthisis. 


OPERATION  IN  CASES  OF  OLD  MAL-UNITED  COLLES'S 
FRACTURE  AND  SEPARATION  OF  LOWER  EPIPHYSIS 
OF   RADIUS. 

In  some  cases  of  CoUes's  fracture  where  the  fracture  has  not  been 
reduced  and  the  hand  is  therefore  greatly  disabled,  if  the  patient's  age 
and  vitality  be  satisfactory  operative  steps  will  lead  to  great  improve- 
ment. A  long  incision  is  made  over  the  radius  on  the  dorsum,  and 
the  line  of  union  exposed  by  retraction  of  tendons,  division  and  separa- 
tion of  the  periosteum.  The  union  is  then  dissected  through  from 
behind  downwards  and  forwards,  the  fragments  completely  detached 
and  placed  in  correct  position.  As  their  surfaces  are  broad  they  will 
remain  in  position  without  the  aid  of  wire,  &c.     As  the  fracture  is  now 


*  It  is  particularly  mentioned  that,  in  sawing  the  bone,  no  attempt  was  made  to  get 
above  the  fissures  which  ran  up  into  the  diaphysis. 
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coiniKMitnl  and  tlic  ])Mti(Mit  not  yoiin*^,  s|tlinls  must  bo  kept  on  for 
about  tour  weeks,  and  some  supjjort  ^iveii  al'terwaids.  I'assive  iiujve- 
ment  of  the  fingers  should  be  begun  at  once,  and  tlie  wrist  moved,  care- 
fully, in  about  ten  days. 

In  separation  of  the  lower  epiphysis  which  has  been  overlook<Ml, 
(b'forniity  and  arrest  of  the  growth  of  tht;  radius  are  very  likely  to  follow. 
This  condition  must  be  treated  on  similar  lines,  with  a  view  to  rectifica- 
tion of  the  displaced  parts.  If  this  step  is  not  taken  or  fails,  removal 
of  part  of  the  lower  end  of  the  ulna  may  be  required  later  on,  in  order 
to  keep  the  articular  surfaces  at  their  proper  levels,  and  to  prevent 
radial  disi)lacement  of  the  hand. 


AMPUTATION    THROUGH    THE    WRIST-JOINT 

(Figs.   II,  50  and  51). 

The  value  of  this  operation  has  been  a  good  deal  disputed.  It  has 
been  thought  by  some*  "  that  it  possesses  no  particular  advantage  ;  the 
length  of  the  stump  is  of  no  great  consequence  ;  the  tlaj)s,  with  the 
numerous  tendons  in  them,  may  not  heal  readily."  Others!  have  gone 
further,  and  said  that  the  long  stump  is  found  by  instrument-makers 
ditlicult  to  fit  with  an  artificial  hand.  That  this  is  certainly  not  always 
the  case  is  shown  by  Mr.  H.  Biggt  from  two  cases,  one  a  Commander 
Il.N.,  the  other  an  artisan  in  the  Woolwich  Arsenal,  both  of  whom, 
after  being  fitted  with  artificial  hands,  were  able  to  engage  actively  in 
their  respective  em2)loyments. 

As  the  above  objections  are  scarcely  sufficient,  and  as  this  amputation 
preserves,  if  the  pM'ts  heal  quickly,  good  pronation  and  supination,  it 
should  be  practised  whenever  opportunities  arise.  These,  however,  as 
is  shown  below,  will  not  be  numerous. 

Indications. 

I.  Extensive  injuries  (gunshot  and  otherwise)  of  a  hand  not  admit- 
ting of  the  preservation  of  any  fingers,  and  in  which  the  damage  of  soft 
parts  does  not  necessitate  amputating  through  the  forearm.  On  this 
subject  I  would  refer  my  readers  to  the  section  on  *'  Conservative 
Surgery  of  the  Hand,"  p.  16.  2.  Disease  of  carpus  locally  too  far 
advanced  for  excision,  or  rendered  by  age,  condition  of  health,  &c., 
inappropriate  for  excision  (p.  76).  3.  Cases  of  failed  excision.  But 
in  carpal  disease  the  soft  parts  are  often  so  much  damaged  by 
sinuses  and  other  results  of  the  disease  that  the  surgeon  is  driven  to 
amputate  higher  up  ;  and  where  this  may  not  be  the  case,  the  articular 
surfaces  of  the  radius  and  ulna,  owing  to  disease,  have  to  be  removed, 
the  operation  thus  ceasing  to  be  correctly  ami)utation  through  the 
wrist-joint. §     4,  5  and  6.  More  rarely  still,  for  the  results  of  palmar 

*  Sir  W.  Fergusson,  Pruct.  Sur(jenj,  p.  325. 

t  John  Bell,  Manual  of  Surgical  Operation.^,  p.  53. 

X  Artljirlal  Linihs  and  Amputations,  p.  83. 

§  Disarticulation  has  these  advantages  over  entire  removal  of  the  styloid  processes 
{vide  infra)  :  (i)  There  is  no  risk  of  necrosis.  (2)  Rotation  of  the  forearm  is  not  inter- 
fered with,  the  inferior  radio-ulnar  joint  being  left.  (3)  The  supinator  longus  is  left 
to  powerfully  flex  the  forearm.     (4)  The  stump  is  longer  and  more  useful. 
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Fig.  50. 


suppuration,  gangrene,  or  burns.  7.  Some  cases  of  malignant  disease, 
e.g.,  epithelioma.     All  the  above  are  rare. 

Operations. — As  in  other  amputations  where  the  amount  of  skin 
available  varies  considerably,  several  methods  will  be  given.  The  first 
of  these  is  the  best. 

Different  Methods. 

1.  Long  palmar  flap  (Figs.  50,  51).  4.  Circular  amputation. 

2.  Equal  antero-posterior  flaps  (Fig.  ii).     5.  Long     dorsal     flap,    by 

3.  Method  of  Dubreuil  (Fig.  51).  Teale's  method. 

I.  Amputation  by  a  Long  Palmar  Flap  (Figs.  50  and  51). — This 
has  the  advantage  of  preserving  skin  thick,  well  used  to  pressure,  and 
abundantly  supplied  with  blood ;  the  nerves  are  also  cut  square,  and 
disarticulation  is  easy. 

The  brachial  artery  being  secured,  the  limb  is  brought  to  a  right 
angle  to  the  patient's  side,  and  the  hand,  supinated*  is  supported  by 

an  assistant,  or  rests  on  a  sterilised  towel  on 
a  small  table.  The  wrist  is  now  extended, 
the  styloid  processes  defined,  and  the  thumb 
abducted  so  as  to  make  the  palmar  tissues 
tense.  An  incision  is  next  made  (on  the  left 
side)  from  the  tip  of  the  styloid  process  of  the 
radius t  straight  down  well  on  to  the  thenar 
eminence,  and  then  curving  across  (about  on 
a  line  with  the  level  of  the  superficial  palmar 
arch  I),  and  marking  out  a  well-rounded  flap 
by  passing  over  the  hypothenar  eminence  to 
the  tip  of  the  styloid  process  of  the  ulna. 
This  flap  is  next  dissected  up,  without  scor- 
ing, to  ensure  its  vitalit}',  cleanly  off"  the 
flexor  tendons,  as  far  as  the  level  of  the 
wrist-joint :  it  should  contain  on  its  under 
surface  some  of  the  fibres  of  the  thenar  and 
hypothenar  muscles.  If  this  precaution  be 
taken,  the  flap,  if  sound,  will  contain  the  superficialis  volse  and  ulnar 
arteries,  and  thus  run  no  risk  of  sloughing.  In  cases  where  the  flap 
is  damaged  it  will  be  wisest  in  making  the  flap,  to  cut  all  the  structures 
down  to  the  bones.  Messrs.  Watson  Cheyne,  C.B.,  and  Burghard 
(Manual  of  Surgical  Treatment,  pt.  iii.  p.  255)  advise  that  it  facilitates 
the  operation  to  detach  the  pisiform  bone  and  raise  it  with  the  palmar 
flap  ;  it  can  easily  be  dissected  out  afterwards. 

The  hand   being  now  pronated    and    flexed    at  the  wrist-joint,    an 


*  If  the  operation  is,  thus,  commenced  from  the  front,  the  hand  need  only  be  turned 
over  once.  If  the  dorsum  is  attacked  first,  the  hand  must  be  turned  twice,  first  to  make 
the  palmar  flap,  and  secondly  to  disarticulate.     (Farabeuf.) 

f  The  tip  of  this  is  nearly  on  a  level  with  the  intercarpal  joint,  being  J  inch  below  and 
somewhat  in  front  of  the  styloid  process  of  the  ulna.  On  a  level  with  the  latter  will  be 
found  the  line  of  the  wrist-joint.  The  two  furrows  in  front  of  the  wrist  are  both  below 
the  level  of  this  joint.  The  lower  one  corresponds  to  the  upper  edge  of  the  anterior 
annular  ligament  and  the  intercarpal  joint.  If  the  soft  parts  are  much  swollen,  comparison 
with,  and  measurements  taken  from,  the  opposite  wrist  will  be  helpful. 

X  This  level  is  usually  low  enough.  If  the  parts  on  the  dorsum  are  damaged,  the 
palmar  incision  may  be  made  longer. 
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incision,  sli^'litly  convex,  is  nmdc  ncross  tlie  wi'ist  from  owe.  styloid 
process  to  the  other.  The  piihnur  Hap  beiii}^  now  retracted,  tlie  hand  is 
stron<ily  tlexed  and  tlie  joint  opened  on  the  outer  side  first  ;  the  soft 
parts  in  front  and  behind  are  next  severed  with  a  circular  sweep  (liie 
assistant  pulling  slightly  on  the  hand),  the  renniining  ligaments  divided, 
and  the  lumd  removed.  At  this  stage  tlie  extensor  tendons  must  he 
cut  boldly  and  cleanly,  otherwise  they  will  be  ragged.  If  the  articular 
cartilages  of  the  radius  are  diseased,  they  must  be  dealt  with  either  by 
gouging  or,  if  necessary,  by  a  clean  section  above  the  articular  cartilage, 
a  step  which  will  interfere  with  free  pronation  and  sui)ination  later  on. 
The  apices  of  the  styloid  processes  should  in  any  case  be  remov(;d,  but 
the-base  of  that  of  the  radius  should  always  be  left,  if  possible,  to 
secure  the  action  of  the  supinator  longus.  In  amputating  at  the  wrist- 
joint  care  should  be  taken,  by  keeping  the  point  of  the  knife  towards 
the  carpus,  not  to  open  the  radio-ulnar  joint,  so  that  there  be  no 
interference  with  pronation  and  supination. 

The  radial,  ulnar,  the  two  interosseous,  and  the  superficialis  volse 
arteries  will  probably  need  securing.  Any  sinuses  present  are  now 
scraped  out  with  sharp  spoons,  and  the  tendons  trimmed.  From  the 
facility  with  which  these  last  slip  up  into  their  sheaths,  antiseptic 
precautions  should  be  carefully  taken. 

Another  Method.— This  consists  in  marking  out  the  pahiiar  flap  (but  not  dissecting 
it  up),  opening  the  joint  by  a  dorsal  incisionas  above  given,  and  then  cutting  the  palmar 
flap  by  transfixion,  the  knife  being  passed  behind  the  bones. 
As  in  this  method  it  is  diflicult  to  avoid  hitching  the  knife  Fig.  51. 

on  the  pisiform  and  unciform  bones,  and  to  obviate  a  jagged 
edge  to  the  palmar  flap,  and  as  the  flexor  tendons,  being 
relaxed,  are  pulled  out  by  the  knife  instead  of  being  cut 
cleanly,  I  do  not  recommend  it . 

2.  Amputation  by  Equal  Antero-posterior  Flaps 
(Fig.  11). — The  surgeon  may  be  obliged,  where  the  soft  parts 
are  scanty,  to  make  use  of  this  method.  The  objections  to 
it  are  that  if  the  tissues  are  thin  there  is  some  risk  that  the 

cicatrix  may  be  adherent  to  the  bones,  and  that  these  will  be  but  poorly  covered.  During 
healing  the  drainage  is  less  satisfactory. 

3.  Amputation  at  the  Wrist  by  the  Method  of  Dubreuil*  (Fig.  51)-— I^  a  '^ery 
few  rare  cases,  e.y.,  where  the  soft  parts  on  the  back  and  front  of  the  wrist  are  much 
damaged,  perforated  by  sinuses,  &c.,  this  ingenious  method  may  be  made  use  of.  But  the 
objection  to  it  is  obvious.  Where  the  thumb  is  sufficiently  healthy  to  afford  soft  parts  for 
a  flap,  it  should  be  saved. 

The  hand  being  pronated,  the  surgeon  commences,  at  a  point  at  the  junction  of  the 
outer  with  the  middle  third  of  the  back  of  the  forearm,  a  little  below  the  level  of  the 
wrist-joint,  a  convex  incision,  which  reaches  at  its  summit  the  middle  of  the  dorsal  surface 
of  the  thumb,  and  terminates  in  front,  just  below  the  palmar  aspect  of  the  wrist,  at  the 
junction  of  the  outer  with  the  middle  thirds  of  the  forearm.  The  flap,  consisting  of  skin 
and  fasciaj,  having  been  raised,  the  two  ends  of  its  base  are  joined  by  an  incision  at  a  right 
angle  to  the  long  axis  of  the  forearm.  Finally,  disarticulation  is  performed,  beginning  at 
the  radial  side.  If  needful,  the  flap  may  be  taken  from  the  hypothenar  eminence,  by 
reversing  the  incisions. 

4.  Circular  Amputation  at  the  Wrist.— This  method  is  only  suited  to  patients 
with  thin,  lax  skin,  and  even  in  them  it  is  often  difficult  to  raise  the  skin  quickly  and 
neatly,  for  it  is  here  adherent  to  some  of  the  adjacent  parts,  as  at  the  base  of  the  hypothenar 


*  Pfdcis  d'Opirations  de  Chirurgie,  par  le  Dr.  J.  Chauvel,  p.  171. 
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eminence.  Moreover,  cutting  through  such  a  thin,  lax  skin  may  be  followed  by  sloughing, 
especially  if  its  vitality  is  impaired  by  sinuses,  &c. 

The  hand  being  supported  by  an  assistant,  the  surgeon  draws  up  the  skin  of  the 
forearm,  and  makes  his  first  circular  incision  through  the  skin  on  a  level  with  the  carpo- 
metacarpal joints  of  the  little  finger  and  thumb,  encroaching  thus  upon  the  thenar  and 
hypothenar  eminences,  two  inches  below  the  styloid  processes.  The  skin  being  retracted 
by  freeing  the  soft  parts  with  light  touches  of  the  knife,  another  circular  sweep  is  made 
just  above  the  level  of  the  pisiform  bone,  so  as  to  sever  cleanly  the  numerous  tendons, 
together  with  the  vessels  and  nerves.  The  joint  is  then  opened,  and  the  styloid  processes 
removed. 

5.  Amputation  at  the  "Wrist  by  a  liong  Dorsal  Flap. — This  method  on  Mr.  Teale's 
principle  is  not  to  be  recommended.  If  a  skin-flap  alone  be  taken,  its  poor  vitality, 
especially  if  lowered  by  injury  or  sinuses,  will  probably  end  in  sloughing  ;  if  the  tendons 
be  taken  up  as  well,  but  little  additional  vascularity  is  gained,  while  the  flap  tends  to  be 
somewhat  ragged.  If  this  method  has  to  be  employed,  the  convexity  of  the  flap  should 
lie  over  the  centre  of  the  metacarpals. 


LIGATURE    OF    THE   RADIAL    ARTERY    ON    THE    BACK    OF 
THE  WRIST*   (Figs.  7  and  52). 

Guide. — A  line  drawn  from  a  point  just  internal  to  the  apex  of  the 
styloid  process  to  the  back  of  the  first  interosseous  space. 


Eelations  : — 


In  Feont. 


Outside. 
V.  comes. 


Skin,  fasciae  ;  branches  of  superficial  radial 
vein,  and  of  radial  and  musculo-cutaneous 
nerves ;  fibro-fatty  tissue  beneath  deep 
fascia. 

Three  extensor  tendons  of  the  thumb. 

Radial  artery 
on  back  of  wrist. 

Behind. 

Styloid  process  ;  external  lateral  ligament ; 
scaphoid,  trapezium  ;  carpal  ligaments. 


Inside. 
V.  comes. 


Indications. — Few  ;  usually  wounds,  e.g.,  by  the  slipping  of  a  chisel, 
by  breaking  crockery,  &c.  In  such  cases  both  ends  t  would,  of  course, 
be  secured,  and  the  surgeon  would  examine  as  to  injury  of  any  of  the 
extensor  tendons  (p.  44). 

Operation. — The  limb  should  rest  upon  its  ulnar  margin,  steadied  by 
an  assistant,  who  with  one  hand  holds  the  fingers,  and  with  the  other 
so  moves  the  thumb  as  to  make  the  tendons  project.  In  the  living 
subject  these  should  be  thrown  into  action,  and  their  position  and  that 


*  The  so-called  "  tabatiere  anatomique,"  a  triangular  space  bounded  externally  by  the 
extensor  ossis  metacarpi  and  extensor  primi  iuternodii,  internally  by  the  extensor  secundi 
internodii  ;  its  apex  is  formed  by  the  meeting  of  these  tendons,  and  its  base  by  the  lower 
edge  of  the  posterior  annular  ligament  or  base  of  the  radius. 

f  It  may  be  difficult  to  find  the  distal  end  of  the  artery,  owing  to  its  tendency  to 
retract  (Butcher,  Oj^eratice  Surgery,  p.  407). 
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of  the  nidijil  vein  (UHiumI  l)('lor(!  the  operation.  The  iiici.sii>ii,  i}s-2 
inclies  long,  may  bo  in  the  ahove  line  or  parallel  with  the  tendons.  In 
either  case  it  should  be  over  the  lower  part  of  tlie  vessel,  just  before  it 
dips  between  the  heads  of  the  first  dorsal  interosseous  into  the  palm. 
It  should  be  made  lightly,  so  as  not  to  damage  the  radial  vein  or, 
deeper  down,  the  tendons.  The  radial  vein  having  been  drawn  aside 
with  a  blunt  hook,  and  the  deep  fascia  carefully  opened,  the  tendons 
are  drawn  aside  as  needed  and  the  artery  separated  from  its  veins. 
The  ligature  may  be  passed  from  either  side.  The  artery  lies  deeper 
than    would   be    expected,   usually  covered   by  fatty   tissue.     It    will 

Fig.  52. 


Anatomy  of  radial  artery  on  the  back  of  the  wrist.  (Heath.)  i,  Extensor  secundi 
internodii.  2,  Extensor  ossis  metacarpi.  3,  Extensor  carpi  radialis  brevior. 
4,  Extensor  primi  internodii.     5,  Extensor  carpi  radialis  longior.     6,  Radial  vessels. 


usually  be  tied  between  the  bases  of  the  first  two  metacarpals  and  to 
the  radial  side  of  the  extensor  secundi  internodii.  If  the  parts  need 
relaxing,  the  hand  should  be  hyperextended.  All  injury  to  the  closely 
contiguous  tendon-sheaths  or  joints  must  be  avoided  ;  and,  for  the 
same  reason,  union  of  the  wound  without  suiDpuration  is  particularly 
indicated  here. 

In  the  following  case  aseptic  surgery  and  the  tying  of  diseased  arteries 
with  sterilised  silk,  and  not  too  tightly,  answered  well : — 

M.  A.  S.,  jet.  60,  was  sent  to  me,  November,  1899,  by  Dr.  Verrall,  of  the  Old  Kent 
Road,  with  an  aneurysm  of  the  right  radial  artery.  Patient,  old  for  her  years,  was 
operated  on  for  cataract  at  46.  Superficial  arteries  tortuous  and  hard.  No  evidence  of 
heart  disease.  An  aneurysm  the  size  of  a  large  walnut  on  the  outer  and  dorsal  aspect  of 
the  right  radius,  just  where  the  shaft  and  styloid  process  join,  and  extending  into  the 
"  tabatiere  anatomique,"  had  begun  four  years  before.    At  first  of  the  size  of  a  nut,  it 

6 — 2 
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had  gradually  increased  till  a  month  before,  when  it  became  rapidlj-  larger.  November  17  : 
The  radial  was  tied  just  above  the  swelling,  and  again  where  the  arterj'  dips  between 
the  heads  of  the  abductor  indicis.  Sterilised  silk  was  used,  and  the  veins  were  included 
in  the  first  ligature.  Specks  of  atheroma  were  seen  in  the  radial  artery  when  exposed 
above.  The  aneurysm  was  then  incised  and  a  good  deal  of  pink  laminated  clot  turned 
out.  The  wound  ran  an  aseptic  course  ;  the  aneurysm  shrank  and  disappeared,  the  only 
trouble  being  some  dermatitis  caused  by  the  iodoform  gauze  on  a  very  aged  skin. 


CHAl'TKR    ITT. 
OPERATIONS    ON  THE  FOREARM. 

LIGATURE  OP  RADIAL  IN  THE  FOREARM  (Figs.  53,  54). 

In  the  ui)i)er  two-thirds  the  artery  is  sub-muscular  ;  in  the  lower  third 
it  is  sub-fast'ial. 

liiXE. — From  the  centre  of  the  bend  of  the  elbow  (where  the  artery 
is  given  oft"  opposite  to  the  neck  of  the  radius)  to  a  point  just  internal  to 
the  styloid  process  of  the  radius. 

Guide. — The  above  line,  and  the  inner  aspect  of  the  supinator 
longus. 

Relations: —  In  Front. 

Skin,  fascise,  viz.,  superficial,  deep,  and 
another  layer,  varying  in  distinctness, 
which  ties  the  radial  to  the  supinator 
longus  and  pronator  radii  teres. 

Branches  of  the  musculo-cutaneous  nerve, 
especially  below. 

Superficialis  volfe  below. 

Transverse  branches  of  venffi  comites. 

Supinator  longus  overlapping. 

Outside.  Inside. 

Supinator  longus.  Pronator  radii  teres. 

Radial  nerve  (middle  third).  Flexor  carpi  radialis. 

Vein.  Vein. 

Radial  artery 
in  forearm. 

Beuind. 

Biceps. 

Supinator  brevis. 

Pronator  radii  teres. 

Flexor  sublimis  digitorum. 

Flexor  longus  pollicis. 

Pronator  quadratus. 

Radius. 
Indications. 

(i)  Wounds;  stabs;  cuts  with  glass,  &c.  (2)  Traumatic  aneurysm. 
In  these  cases,  the  limb  having  been  rendered  evascular  by  an  Esmarch's 
bandage,  the  surgeon  opens  the  swelling,  turns  out  the  clot,  and 
ligatures  the  artery  above  and  below.     If  he  prefers  it,  he  may  snip 
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Fig.  53. 


To  the  left  are  shown  the  incisions  for  the  ligature  of 

the  brachial  in  front  of  the  elbow,  and  of  the  radial  and 

ulnar  in  the  forearm  and  on  the  front  of  the  wrist.  (Heath.) 

To  the  right  is  seen  the  deep  dissection  of  each  incision. 

A.  Ligature  of  the  radial  on  the  front  of  the  wrist. 

Through  the  opening  in  the  deep  fascia  the  artery  is  seen 

with  its  venEe  comites.     Neither  of  the  adjacent  tendons 

has  been  exposed. 

B.  Ligature  of  the  radial  in  the  forearm.     The  supinator  longus  has  been  drawn  aside. 

The  radial  vessels  are  lying  here  on  the  insertion  of  the  pronator  radii  teres.     The  radial 

nerve  is  indicated  in  shadow,  lying  external  to  the  vessels  and  on  a  rather  deeper  plane. 

D.  Ligature  of  the  ulnar  on  the  front  of  the  wrist.  The  process  of  deep  fascia  given 
off  from  the  flexor  carpi  ulnaris  has  been  opened  and  drawn  aside,  exposing  the  ulnar 
vessels,  with  the  nerve  lying  internal  to  them. 

E.  Ligature  of  the  ulnar  in  the  forearm.  The  flexor  carpi  ulnaris  internallj',  and  the 
flexor  sublimis  externally,  have  been  drawn  aside.  The  ulnar  vessels,  nerve,  and  part  of 
the  flexor  profundus  are  seen  at  the  bottom  of  the  wound. 

F.  The  brachial  artery,  with  its  venre  comites,  is  seen  to  the  left,  the  median  nerve  to 
the  right.  All  these  are  represented  as  somewhat  too  large.  Some  fibres  of  the  pronator 
radii  teres  are  shown  in  the  lower  angle  of  the  wound ;  a  few  of  the  brachialis  anticus 
are  seen  more  deeply. 
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Fl(!.  54. 


out  the  swollinf^  nnd  twist  l)oth  <'ii(ls  of  tlio  artery.  The  first  method 
is,  on  the  wliolo,  the  most  genenilly  npplicjihle.  (3)  Punctured  wounds 
of  piilnmr  arch.  Li<,'atare  of  tlie  radial  and  ulnar  is  preferred  by  some, 
but  I  would  rcft'i-  tny  readers  t(^  the  reui;irks  at  p.   36. 

A.  Ligature  in  the  Lower  Third   of  the  Forearm   (Fi^'s. 

53.  54)- — '^'^^^-  forearm  havin<,'  been  completely  supinated  and  tlie 
wrist  extended  at  first,  the  surgeon,  seated  comfortably,  makes  an 
incision,  2  inches  long,  mid- 
way between  the  tendons  of  the 
supinator  longus  and  flexor  carpi 
radialis,  or  (if  there  be  much 
swelling)  exactl}'  in  the  line  of 
the  artery,  going  lightly*  through 
the  skin  and  subcutaneous  tissue. 
A  large  branch  of  the  radial 
vein,  which  is  usually  met  with 
subcutaneous  and  just  under  the 
incision,  is  now  drawn  aside  or 
divided  between  two  ligatures. 
The  deep  fascia,  here  very  thin, 
is  slit  up  on  a  director,  and 
the  wrist  now  flexed  to  relax 
the  parts.  The  artery  being 
separated  from  thevense  comites.f 
the  needle  may  be  passed  in 
either  direction.  Damage  to  any 
of  the  tendon-sheaths  should  be 
most  carefully  avoided. 

B.  Ligature  in  the  Mid- 
dle Third  of  the  Forearm. 

Guide.  —  Line    of    arterv    (p. 

85). 

Relations  (p.  85). — The  nerve 
is  now  on  the  outer  side  of  the 
artery,  but  not  veiy  close  to  it. 

The  steps  are  very  much  as 
above,  but  the  artery  is  lying 
decider.  The  radial  vein,  if  pre- 
sent,   must    again    be    avoided. 


Determination  of  the  centre  of  the  bend  of 
the  elbow.  The  left  index  is  placed  upon  the 
epicondyle,  the  right  upon  the  epitrochlea, 
while  the  right  thumb  occupies  the  centre  of 
the  fold  of  the  elbow,  to  the  inner  side  of  the 
biceps  tendon  which  projects  beneath  the  soft 
parts.  The  line  of  the  radial  artery  has  been 
traced  in  its  intermuscular  furrow.  (Farabeuf.) 


The    incision    over   the    middle 

third  of  the  artery  should  be  2  J  inches  long,  and  the  parts  well  relaxed 

when   the   deep  fascia  is  ojiened  ;    the  inner  aspect  of  the   supinator 

longus  is  next  defined,  and  this  muscle  drawn  well  outwards.     The 

layer  of  fascia  which  unites  the  arter}'  to  the   supinator  and  pronator 

must  now   be  opened.     The  needle   should  be  passed  from  without 

inwards. 

*  So  as  to  avoid  the  radial  vein,  which  always,  and  the  superficialis  volae,  which  some- 
times, lie  superficial  here,  the  one  over  and  the  other  just  under  the  deep  fascia,  which  is 
very  thin.  On  the  dead  subject,  especially,  it  is  easy  for  the  student  to  get  down  to  or 
below  the  artery  with  his  first  incision. 

t  These,  owing  to  the  free  collateral  venous  currents,  may  be  tied  in  if  it  is  found 
very  difficult  to  separate  them  from  the  artery. 
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C.  Ligature    in    the    Upper   Third  of   the  Forearm  (Figs. 

53,  54)- 

Guide. — Line  of  arterj',  and  inner  aspect  of  supinator  longus. 

Relations  (p.  85). — The  nerve  is  on  the  outer  side,  but  well  removed 
from  the  artery.  The  vessel  itself  lies  somewhat  obliquely  as  it 
passes  from  the  middle  of  the  elbow-triangle  to  the  outer  side  of 
the  forearm. 

In  a  muscular  arm  it  is  very  easy  to  get  into  difficulties  by  not 
hitting  oif  the  right  intermuscular  septum,  and  thus  getting  too  near 
the  middle  line  of  the  forearm,  unless  the  line  of  the  artery  is  remem- 
bered. An  incision,  at  least  2J  inches  long,  is  made  over  the  upper 
third  of  the  artery,  in  the  above  line.  Any  branches  of  the  radial  vein 
are  drawn  out  of  the  way,  or  secured  with  fine  sterilised  silk  ligatures. 
The  deep  fascia  is  slit  up  to  the  full  extent  of  the  wound,  along  a  white 
line  which  marks  the  interval  between  the  supinator  longus  and  pro- 
nator radii  teres.  These  muscles  may  be  known  by  the  direction  of  their 
respective  fibres  (Fig.  53,  b),  the  former  going  straight  down  along  the 
radius,  and  the  latter  obliquely  downwards  and  outwards  to  the  centre 
of  this  bone.  The  muscles  having  been  relaxed  by  bending  the  elbow- 
and  wrist-joints,  and  the  cellular  interval  between  them  opened  cleanly 
with  a  knife,  tliey  are  drawn  aside  with  blunt  hooks,  and  the  pulsa- 
tion of  the  vessel  felt  for.  The  venae  comites  having  been  separated, 
the  needle  may  be  passed  from  without  inwards. 

LIGATURE    OF    ULNAR    ARTERY    IN    THE    FOREARM 

(Figs.  53,  54)- 

Line. — As  this  artery  takes  a  very  oblique  course  inwards  to  the 
ulnar  border  of  the  forearm  before  it  runs  down  parallel  with  this 
border  to  the  wrist,  the  surface-marking  for  the  lower  two-thirds  of  the 
vessel  will  be  a  line  drawn  from  the  tip  of  the  internal  condyle  to  the 
outer  side  of  the  pisiform  bone. 

Guide. — The  above  line  and,  in  the  lower  third,  the  outer  aspect 
of  the  flexor  carpi  ulnaris. 

Eelations  in  Forearm  : — 

In  Front. 

Skin  ;  superficial  and  deep  fasciae. 

Branches  of  internal  cutaneous,  ulnar  cutaneous 

nerve,  and  anterior  ulnar  vein. 
Median  nerve. 
Pronator  radii  teres. 
Flexor  carpi  radialis. 
Palmaris  longus. 
Flexor  digitorum  sublimis. 

Outside.  Inside. 

Flexor  digitorum  sublimis.  Flexor  carpi  ulnaris. 

Vein.  Ulnar  nerve. 


Vein. 


Ulnar  artery 
in  forearm. 
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BlIllM). 

Brftdiialis  luitic.us. 

Flexor  iJiofuiidus  (ligitonim. 

Indications. — Thoso  aro  tlio  same  as  for  tlio  radinl,  ]).  85. 
Ligature  in  the  Lower  Third  of  the  Forearm  (Fi^'.  53).— 

Position  oT  liuud  su[)iiuiU(l  and  not  too  strongly  iloisillcxcd,  to  begin 
with.  An  incision,  comniencing  just  above  the  pisiform  bone,  and 
2  inches  long,  is  made,  lightly  at  first,  along  the  outer  border  of  the 
flexor  carpi  ulnaris,  the  superficial  veins  avoided,  and  the  deep  fascia 
opened.  This  varies  :  sometimes  it  is  extremely  thin  ;  at  others  a 
second  process  is  present,  given  off  from  the  flexor  carpi  ulnaris,  and 
tying  the  ulnar  vessels  and  nerve  to  the  flexors  of  the  fingers.  The 
wrist  is  then  flexed,  the  flexor  carpi  ulnaris  drawn  gently  inwards,  the 
veins  separated  from  the  artery  if  possible,  and  the  ligature  passed  from 
within  outwards  away  I'rom  the  nerve.  Care  is  to  be  taken  to  avoid 
opening  the  sheaths  of  the  tendons. 

Ligature  in  the  Middle  Third*  of  the  Forearm  (Fig.  53).— 

The  position  of  the  limb  being  as  before,  an  incision,  quite  3  inches 
long  in  a  muscular  arm,  is  made  in  the  above  given  line  of  the  artery 
over  its  middle  third.  Any  superficial  veins  having  been  drawn  aside 
or  secured  with  double  ligatures,  and  the  wound  wiped  dry,  a  white 
line,  f  which  indicates  the  intermuscular  septum  between  the  flexor 
carpi  ulnaris  and  the  flexor  sublimis,  is  looked  for.  If  the  incision  is 
not  directly  over  this,  the  edges  of  the  superficial  wound  may  be  care- 
fully cleared  a  little  to  one  side  or  the  other  till  the  septum  is  found, 
or,  with  the  finger-tip,  the  sulcus  between  the  above  muscles  may  be 
sought  for.  The  deep  fascia  having  been  slit  up  to  the  full  length  of 
the  Wound  on  a  director,  a  muscular  branch  which  will  serve  as  a  guide 
to  the  artery  will  often  be  found  coming  up  in  the  intermuscular  space. 
The  cellular  tissue  here  having  been  carefully  torn  through,  the  muscles 
are  relaxed  by  bending  the  wrist  and  elbow ;  retractors  are  now  intro- 
duced well  into  the  wound,  this  wiped  dry,  and  the  artery  looked  for. 
The  nerve,  which  lies  to  the  inner  side,  and  joins  the  artery  at  the 
junction  of  the  middle  and  upper  thirds  of  the  forearm,  may  be  seen 
first.  The  artery  being  cleaned,  and  the  ven?e  comites  separated  from 
it  if  possible  (footnote,  p.  87),  the  ligature  is  passed  from  within 
outwards. 

This  is  the  only  ligature  in  the  forearm  which  will  give  trouble  in 
the  dead  subject,  owing  to  the  depth  of  the  vessel,  and,  sometimes,  the 
difficulty  of  hitting  oft'  the  intermuscular  septum.  Being  frequently 
set  as  an  examination-test,  the  operation  should  be  carefully  studied  by 
those  at  work  on  the  dead  bod3\ 

Difficulties  and  Mistakes. 

I.  Depth  of  the  vessel  in  a  well- developed  limb.  2.  Making  the 
incision  too  short,  or  too  much  to  the  inner  or  the  outer  side,  and 


*  The  artery  is  only  ligatured  in  its  upper  third  for  wounds  ;  it  is  necessary  to 
remember  the  course  of  the  vessel — oblique  from  without  inwards— and  to  divide 
sufficiently  the  superficial  flexors  which  lie  over  it. 

t  This  line  may  be  wanting.  It  is  often  but  little  marked,  and  occasionally  fatty,  in 
the  bodies  of  the  aged. 
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thus  finding  a  wrong  septum,  e.g.,  one  between  the  flexor  carpi  uhiaris 
and  tlie  flexor  profundus,  or  that  between  the  flexor  sublimis  and  the 
pahiiaris  longus. 

Aids. 

I.  Keeping  carefully  to  tlie  above-given  line.  2.  Hitting  off  the 
right  intermuscular  septum  and  corresponding  sulcus.  3.  Finding  a 
muscular  branch,  and  using  it  as  a  guide  to  the  arter3\ 

If  a  wrong  space  is  much  opened  up  in  the  living  subject,  the  con- 
tiguous muscles  should  be  brought  together  with  sterilised  silk  sutures 
cut  short,  due  drainage  being  provided,  if  needful. 


EXCISION    OF    THE    RADIUS    OR    ULNA. 

Indications. — (i)  New  growths,  especially  myeloid  ;  (2)  Tubercular 
osteitis,  e.g.,  of  the  lower  end  of  the  radius,  caseating,  and  resisting 
erasion.  It  is  onlv  in  the  last  class  of  cases  that  any  special  difficulty 
will  occur,  and  it  is  to  these,  accordingly,  that  the  following  account 
applies. 

Operation  for  Removal  of  the  Radius. — This  is  the  bone  of 

the  forearm  in  which  myeloid  sarcomata  usually  originate.  The  follow- 
ing is  taken  from  a  most  successful  case  by  Mr.  H.  Morris  {Clin.  Soc. 
Trans.,  vol.  x.  p.  138),  in  which  he  removed  the  radius  and  ulna  exten- 
sively, for  a  myeloid  growth  originating  in  the  former,  and  firmly 
attaching  the  ulna  to  it. 

Esmarch's  bandage  having  been  applied,  a  long  incision  was  made  over  the  outer  side 
of  the  radius,  from  the  styloid  process  to  the  upper  third.  The  radial  nerve  was  used  as 
a  guide  to  the  interval  between  the  supinator  longus  and  extensor  carpi  radialis  longior, 
Mr.  Morris  having  found  on  the  dead  subject  that  he  could  most  readily  separate  the  soft 
structures  from  the  front  and  back  of  the  radius  by  going  between  those  muscles,  and 
keeping  the  supinator  to  the  fore  part  of  the  incision.  The  supinator  longus  and  pronator 
teres  at  their  insertions  having  been  detached  from  the  radius,  the  bone,  when  freed  of 
its  muscles  in  front  and  behind,  was  sawn  through  at  the  lower  edge  of  the  supinator 
brevis.  A  second  longitudinal  incision  of  less  extent  than  the  first  was  made  along  the 
inner  side  of  the  ulna  from  the  wrist-joint  upwards,  and  through  it  the  rest  of  the  soft 
parts  separated  from  the  tumour  and  ulna.  This  bone  was  sawn  between  3  and  4  inches 
above  the  wrist,  and  the  lower  ends  of  both  bones  disarticulated  by  opening  the  wrist- 
joint  on  the  inner  side.  The  entire  tumour,  with  the  ulna  and  pronator  quadratus,  was 
then  removed  en  masae.  The  anterior  interosseous  artery  was  divided  just  above  the 
pronator  quadratus,  but  no  other  large  branches  were  injured.  As  soon  as  a  light  leather 
splint  was  moulded  on  to  the  forearm  and  wrist  the  usefulness  of  the  hand  steadily 
increased.  Four  years  later  Mr.  Morris  brought  the  patient  before  the  Clinical  Society 
(Trans.,  vol.  xiii.  p.  155,  pi.  vi.).  There  was  no  recurrence.  By  the  aid  of  a  leather  splint 
the  patient  was  able  to  nurse,  dress,  carry,  and  wash  and  care  for  her  children,  do  her 
household  work,  and  wash  the  house-linen.  She  could  also  stitch  and  darn,  and  pick  up 
a  pin.  Latterly,  since  contraction  had  taken  place,  she  could  hold  her  hand  out  straight 
without  any  support.  * 

In  1896  a  girl  of  13  came  under  my  care  with  tubercular  osteitis  of  the  lower  end  of 
the  right  radius,  with  two  sinuses  on  the  outer  and  dorsal  aspect  of  the  bone,  the  result 


*  After  these  operations,  as  in  any  in  which  the  flexors  and  extensors  of  the  fingers 
must,  of  necessity,  be  meddled  with,  passive  movement  of  the  fingers  should  be  com- 
menced very  early  and  energetically  persevered  with. 


KXf'TSTOX    OF    TIIK    IJ ADITS    OH    T'LXA.  gi 

of  previous  operations.  Amputation  of  the  forearm  had  been  adviHcd  at  a  provincial 
hospital.  The  extensor  communis  was  the  seat  of  a  ganglion,  which  on  removal  proved 
to  he  also  tubercular.  The  cpitrochlcar  gland  was  also  involved.  As  repeated  crasion 
failed  to  bring  about  a  cure,  I  removed  the  lower  end  of  llic  radius.  When  the  patient 
was  seen,  in  March,  1899,  the  hand  was  displaced  outwards  and  weaker  than  its  fellow, 
but  otlierwise  as  useful.  Healing  was  everywhere  sound.  The  movements  of  the  fingers 
were  excellent.     No  a{)paratus  was  re(|uired. 

Operation  for  Removal  of  the  Ulna. — In  the  very  imuh  rmer 
cases  of  myeloid  tmnoiirs  springing  from  the  ulna,  the  following  may 
be  the  course  adopted.  The  account  is  taken  from  a  paper  by  Mr.  Lucas 
(Clin.  Soc.  Trans.,  vol.  x.  p.  135). 

A  longitudinal  incision,  about  4  inches  long,  exposed  the  tumour  between  the  licxor 
and  extensor  carpi  uinaris.  In  making  this  the  dorsal  branch  of  the  ulnar  nerve  was 
divided.  The  soft  j)iirts  having  been  next  retracted,  the  bone  was  exposed  above  the 
level  of  the  tumour,  and  sawn  through.  The  piece  connected  with  the  tumour  was  next 
drawn  out  of  the  wound,  while  the  interosseous  membrane  was  divided,  and  the  extensor 
indicis  on  the  posterior,  and  the  pronator  cjuadratus  on  the  anteiior,  separated  from  the 
tumour.  The  removal  was  comi)leted  by  dividing  the  ligaments  of  the  lower  radio-ulnar 
joint,  the  attachment  of  the  triangular  fibro-cartilage  to  the  ulna,  and  the  internal 
lateral  ligament.  The  patient  left  the  hospital  in  five  weeks,  the  resulting  usefulness 
being  excellent. 

Mr.  Glutton  has  reported  three  instructive  cases  of  endosteal 
sarcoma  of  the  radius  {Clin.  Soc.  Trans.,  vol.  xxvii.  p.  86*).  Two 
of  the  cases  affected  the  lower  end  of  the  bone.  In  one  not  only  the 
lower  end  of  the  radius  (the  diseased  bone),  but  that  of  the  ulna  also 
was  removed,!  "  so  that  the  hand  might  be  left  in  a  straiglit  line  with 
the  forearm."  The  result  of  this  step  was  that,  while  the  limb  was 
useful  in  the  patient's  occupation  —  that  of  a  painter  —  as  long  as 
he  wore  a  leather  gauntlet,  without  this  aid  he  could  do  nothing.^ 
Examination  of  the  specimen  showed  that  the  ulna  was  quite  free.  A 
point  of  especial  interest  in  this  case  is  the  fact  that  on  examination  of 
the  saw^n  section  of  the  radius  a  small  nodule  of  growth  was  seen  still  left 
in  the  medullary  canal.  This  was  scraped  and  gouged  away.  In  the 
second  case,  also  of  the  lower  end  of  the  radius,  amputation  was  per- 
formed, as  the  growth  was  thought  to  be  parosteal  or  periosteal. 
Examination  of  the  specimen  showed  that  it  was  endosteal,  and 
Mr.  Glutton  allowed  that  a  free  incision  might  have  shown  that  resec- 
tion and  saving  the  hand  were  possible.  The  third  was  a  myeloid 
growth  of  the  upper  end,  head  and  neck,  of  the  radius.  This  was 
successfully  removed  by  an  incision  on  the  outer  side  over  the  most 
prominent  part  of  the  tumour,  "  the  radius  being  divided  an  inch 
below  the  grow^th."  This  patient  died,  eighteen  months  later,  of  renal 
disease  present  before  the  operation.     No  recurrence  took  place  in 


*  An  abstract  will  be  found  in  the  Lancet,  Feb.  3,  1894,  p.  270. 

t  I  would  most  strongly  dissuade  my  readers  from  taking  this  step.  Only  the  bone 
affected  should  be  removed.  Lateral  displacement  of  the  hand  will  follow,  but  it  will 
not  be  a  flail,  and,  as  contraction  takes  place,  the  hand  will  rapidly  gain  strength,  and  no 
apparatus,  requiring  frequent  renewal,  will  be  needed. 

X  Two  years  after  the  operation  "  the  strength  of  the  hand  was  steadily  increasing," 
but  nothing  is  said  of  the  amount  of  support  required. 


92  OPEEATIONS   ON   THE   UPPER   EXTREMITY. 

any  of  the  three  cases.  Slowness  of  growth  and  regularity  of  expan- 
sion of  the  bone  seem  to  he  the  most  important  guides  in  the  diagnosis 
of  endosteal  from  periosteal  sarcomata,  and  in  the  choice  between 
such  steps  as  resection  or  erasion  and  amputation.  Crackling  and 
pulsation  are  also  very  valuable,  if  present.  Skiagraphy  will  also 
help.  The  lirst  two  were  absent  in  all  Mr.  Glutton's  cases,  and  it  is 
noteworthy  that,  while  the  growth  which  involved  the  upper  end  of  the 
radius  appeared  to  be  exceedingly  hard  and  resistent,  as  if  entirely 
bony,  it  turned  out  to  be  soft,  almost  diffluent.  A  free  exploratory 
incision  is  the  only  reliable  guide,*  as  it  is  certain  that  the  malignancy 
of  endosteal  sarcomata  varies  within  wide  limits,  some  growing  slowly 
and  evenly  inside  the  bone,  others  perforating  it  in  one  or  more  places. 
On  this  point  my  readers  should  refer  to  the  case  of  giant  cell  sarcoma 
of  the  head  of  the  humerus  referred  to  at  p.  200.  In  such  cases,  after 
resection,  the  patient  should  be  watched  carefully  and  for  several  years. 
Further  remarks  on  the  treatment  of  myeloid  growths  will  be  found 
in  the  Surgery  of  the  Lower  Extremity,  when  those  affecting  the  head  of 
the  tibia  are  considered  (q.v.). 

Excision  of  the  Radius  and  Ulna  in  Military  Surgery, — 

By  this  is  meant  deliberate  removal  of  portions  of  these  bones 
damaged  by  gunshot  or  other  injuries,  not  the  mere  picking  away 
of  spicules  and  fragments. 

Dr.  Otisf  divides  the  cases  into  the  three  groups  of  primary,  intermediary  (before  the 
thirtieth  day),  and  secondary  (after  the  thirtieth  day).  Though  caries  and  attempt  at  repair 
were  met  with  in  these  latter  cases,  there  was  no  time  for  invagination  of  sequestra. 
Thus  they  were  very  different  from  necrosis  operations,  and  hence,  in  great  measure,  the 
high  mortality.  Of  the  primary  10  per  cent.,  and  of  the  intermediary  19  per  cent, 
ended  fatally  ;  the  mortality  of  the  secondary  was  nearly  as  high  as  that  of  the  primary 
excisions. 

The  concluding  observations  of  Dr.  Otis  are  worthy  of  the  most 
careful  attention  of  military  and  naval  surgeons  : 

"  Of  this  large  number  of  excisions  in  the  continuity  of  the  forearm  there  is  little  to 
remark  save  that,  in  the  aggregate,  the  mortality  of  shot-fractures  of  the  bones  of  the 
forearm  appears  to  have  been  sensibly  augmented  by  operative  interference,  and  that  I 
have  sought  in  vain  for  a  single  instance  in  which  a  formal  excision  of  a  portion  of  the 
shaft  of  either  radius  or  ulna  had  a  really  satisfactory  result  as  regards  the  functional 
utility  of  the  limb.  The  representations  of  Baudens  of  his  Algerian  experience  led  the 
German  surgeons  to  practise  these  excisions  in  the  shafts  of  long  bones  to  some  extent 
in  the  Danish  and  Austrian  campaigns,  with  very  unsatisfactory  results.  Similar 
operations  were  resorted  to  with  comparative  frequency  during  the  American  war,  and 
the  results  plainly  indicate,  I  think,  that  formal  primary  operations  of  this  nature 
should  be  banished  from  the  practice  of  military  surgery.  It  is  bad  enough  to  remove 
adherent  primary  sequestra,  for  our  museum  abounds  in  examples  where  such  fragments 
have  retained  their  vitality  and  maintained  the  continuity  of  long  bones  ;  it  is  worse  to 
deliberately  remove  unoffending  healthy  portions  of  the  bone.  The  mortality,  greatly 
exceeding    that   of    the   expectant  conservative  treatment,   the   numerous    consecutive 


*  Involvement  of  the  soft  parts,  especially  when  these  are  complicated  and  difficult  to 
deal  with,  as  in  the  case  of  those  around  the  head  of  the  tibia  as  compared  with  those 
around  the  lower  extremity  of  the  radius,  and  extensive  implication  of  the  medulla,  will 
be  the  chief  indications  for  amputation. 

jMed,  and  Surg.  Hist,  of  the  War  of  the  Rebellion,  pt.  ii.  p.  935  et  seq. 


AMITTATION    OF    THE    FOKKAKM.  93 

ain|)iitatioin,  and  llio  lin;^e  |)rtipi)rtii)ii  of  tho  hopelessly  deformcil  limbs  Hudlciciitly  coii- 
demii  such  operations.  I  hiivc  found  nothing  in  the  reports  of  the  surgery  of  the  late 
Fninco-CJernian  war  that  was  not  confornialjlc  to  these  coMclusions." 

Sir  T.  Loii^Miiore  (Si/stein  of  Snnicri/,  vol.  i.  p.  544)  l)rinj,'s  tlie 
following  striking  experience  to  lu'iir  on  tiicse  cases: 

"1  have  seen  many  of  these  fractures  in  which  primary  resection  of  a  i)ortion  of  the 
entire  shaft  by  a  shot  has  occurred,  and  have  not  met  with  bony  union  iu  any  case  where 
the  gap  was  a  full  inch  in  amount." 

Causes  of  these  Resections  doing  111  or  Failing. 

I     Ostoo-niyelitis.  6.  Non-union.     False  joint.     Flail- 

2.  rvjcniia.  like  limb. 

3.  Hectic.  7.  Displacement  of  the  hand  at  the 

4.  Haemorrhage.  wrist. 

5.  Painful,  irritable  cicatrices.      8.  Permanent  contraction  of  flexor 

or  extensor  tendons. 


AMPUTATION  OF  THE  FOREARM   (Figs.  55  to  58). 

Practical  Anatomical  Points.  —  In  this  frequentl}^  performed 
operation  the  following  should  be  kept  in  view : 

(a)  The  two  bones  are  not  fixed,  like  those  in  the  leg,  but  movable. 
This  mobility  may  prevent  their  being  parallel  wdien  the  knife  is  sent 
across  in  transfixion,  and  thus  lead  to  penetration  of  the  interosseous 
membrane  :  it  must  also  be  remembered  in  sawing  the  bones.  Lastly, 
on  this  mobility  in  pronation  and  supination  depends  the  usefulness  of 
the  stump,  which  must  therefore  be  left  as  long  as  possible,  the  bones 
being  always,  when  practicable,  sawn  well  below  the  insertion  of  the 
pronator  radii  teres  into  the  middle  of  the  outer  surface  of  the  radius. 
If  the  bones  be  divided  above  the  insertion  of  the  pronator  teres,  the 
radius  will  become  supinated  and  further  rotation  movements  will  be 
lost. 

(/3)  In  the  upper  part  of  the  forearm,  both  in  front  and  behind,  are 
fleshy  bellies ;  below,  the  soft  parts  are  increasingly  tendinous. 
Furthermore,  the  anterior  border  of  the  radius  and  the  posterior  of 
the  ulna,  especially  the  latter,  are  largely  subcutaneous. 

Different  Methods. 

1.  Skin  flaps,  antero-posterior  3.  Transfixion  flaps, 
or  lateral,  with  circular  divi-  4.  Circular. 

sion  of  muscles,  &c.  5.  Teale's. 

2.  Modified  circular  method 
with  equal  anterior  and 
posterior  flai)s. 

I.  Amputation  of  the  Forearm  by  Skin  Flaps,  with  Circular  Divi- 
sion of  Muscles,  &c.  (Figs.  55,  56,  57). — While,  in  an  amputation  so 
often  called  for,  it  is  well  to  practise  several  methods,  none,  on  the 
whole,  answers  so  well  as  this,  for  the  following  reasons :  (a)  By 
cutting  one  flap  a  little  longer  than  the  other,  sufticient  skin  can 
always  be  obtained  to  give  a  good  stump.  (/?)  Transfixion,  while 
quite  unsuited  to  the  lower  third,  owing  to  the  numerous  tendons,  can 
only  be  performed  in  the  upper  tliird  in  moderately  muscular  forearms 
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with  ultimate  satisfaction.  For  in  a  bulky,  fleshy  limb  (as  in  a  case  of 
accident  in  a  male  adult)  it  is  not  easy  always  to  cut  the  skin  longer  than 
the  muscles  in  bringing  out  the  knife,  and  so  to  prevent  the  tendency  of 
the  fleshy  bellies  to  protrude  while  the  flaps  are  being  united  ;  and  a 
little  later,  these  muscles,  with  large  surfaces  cut  obliquely,  give  rise 

to  a  good  deal  of  blood-stained  oozing. 
Fig.  55,  which  is   very  likely  to  cause   tension, 

suppuration,  and  delay  in  healing. 

The  brachial  having  been  secured 
with  an  Esmarch's  bandage,  the  arm 
extended  from  the  side,  with  the  forearm 
pronated  and  the  hand  steadied  by  an 
assistant,  the  surgeon,  standing  outside 
the  limb  on  the  right,  and  inside  it  in 
the  case  of  the  left  side,  places  his  left  index  and  thumb  on  the  borders 
of  the  radius  and  ulna,  at  the  spot  where  he  intends  to  saw  the  bones 
(Fig.  55).  The  point  of  a  narrow-bladed  knife  (about  4  inches  long), 
or  a  small  catlin,  is  then  inserted  just  below  the  index,  carried  along 
the  bone  for  3  inches,  then  curved  suddenly  across,  so  as  to  mark  out 
a  broadly  arched,  not  a  pointed,  flap  (Fig.  56),  and  finally  carried  up 
along  the  bone  nearest  to  the  surgeon  to  a  point  just  below  the 
thumb. 

This  flap  is  then  dissected  up,  consisting  of  skin  and  fasciae,  and  of 
even   thickness   throughout.*      The    forearm   is   next   raised  by  the 


Fig.  56. 


assistant  holding  the  hand,  so  that  its  palmar  aspect  faces  the  surgeon,! 
who  marks  out,  by  a  curved  cut  joining  the  two  horns  of  the  other 
incision,  a  similar  flap  on  the  anterior  surface,  but  one  only  about 
2  inches  in  length.  This  flap  having  been  raised  and  both  retracted,  the 
soft  parts  are  divided  with  a  circular  sweep  close  to  the  base  of  the 
flaps,  this  being  repeated  once  or  twice  till  the  bones  are  quite  exposed. 
The  knife  is  then  passed,  with  due  care  of  the  severed  arteries,  between 


*  The  under  surface  of  a  so-called  skin  flap  should  always,  when  possible,  show  a  few 
muscular  fibres  ;  this  shows  that  the  deep  fascia  is  present,  in  which  the  vessels  run  down 
to  send  up  branches  to  supply  the  skin. 

t  Care  must  be  taken  to  keep  the  bones  parallel,  now,  aiid  throughout  the  operation. 
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the  bones,  so  iis  to  divide  tlu.'  interosseous  iiienibi'iuie,  and  the  peri- 
osteum next  cut  circuhirly  where  tlie  saw  is  to  pass.  The  bones  are 
tlien  sawn  throufjli,  witli  the  foHowing  precautions: — The  heel  of  the 
saw  having'  been  phiced  on  the  bones,  it  is  drawn  lightly,  but  firmly, 
towards  the  opi'rator  two  or  three  times,  so  as  to  make  a  ^'roove.  With 
a  si'ries  of  ii^dit  sweeps,  in  which  th(!  whole  length  of  the  saw  is  used, 
the  two  bt)nes  are  then  cut  through  together,*  the  linil)  being  kept 


(Farabeuf.) 


supinated  during  the  use  of  the  saw,  so  as  to  keep  the  bones  as 
parallel  as  possible. 

The  assistant  in  charge  of  the  lower  part  of  the  limb  must  be  most 
careful  to  hold  it  steady  :  if  he  depress  at  all,  the  bones  will  certainly 
splinter  when  half  sawn  through  ;  if,  on  the  other  hand,  he  raise  the 
parts,  the  saw  will  be  locked. 

Any  tendons  requiring  it  are  then  trimmed,  nerves  cut  short  and 
square,  and  the  vessels  ligatured  or  twisted.  These  are  usually  four — 
viz.,  the  radial,  under  cover  of  the  supinator  longus,  close  to  its  bone ; 
the  ulnar,  covered  by  the  flexor  carpi  ulnaris,  on  the  front  of  the  ulna. 


*  8ome  advise  that  the  more  movable  radius  should  be  divided  before  the  section  of  the 
ulna  is  completed.  If  the  saw  is  used  lightly  and  swiftly,  both  bones  will  be  sawn 
simultaneously.  The  student  usually  commits  these  faults  in  the  use  of  the  saw — he 
beai-3  too  heavily  on  it,  thus  locking  it  or  fracturing  the  bone,  and  he  makes  but  short 
sweeps,  using  half  of  the  instrument  only. 


96  OPERATIONS   ON    THE   UPPER   EXTREMITY. 

Their  respective  nerves  are  good  guides  to  the  arteries,  save  quite  low 
down,  when  the  radial  has  gone  to  the  back  of  the  limb.  The  anterior 
interosseous  is  found  on  the  front  of  the  interosseous  membrane,  and 
the  posterior  interosseous  between  the  deep  and  superficial  extensors. 

If  the  surgeon  prefer  it,  instead  of  having  the  forearm  raised  so  as  to 
face  him  (Fig.  57)  while  he  shapes  the  flap  from  the  anterior  or  flexor 
surface,  he  will  tell  the  assistant  to  completely  supinate  the  forearm, 
and  proceed  to  make  the  flap  with  the  limb  in  this  position. 

If,  owing  to  the  condition  of  the  soft  parts,  lateral  flaps  are  pre- 
ferred, the  limb  having  been  pronated,  the  surgeon  marks  the  site  of 
bone-section  with  his  left  forefinger  and  thumb  placed  on  the  centre  of 
the  extensor  and  flexor  aspects  of  the  limb  at  this  level.  Tlien,  looking 
over  the  forearm,  he  enters  his  knife  in  the  middle  of  the  flexor 
surface,  and  carries  it,  cutting  a  broadl}'  arched  flap,  about  2|  inches 
long,  to  a  corresponding  point  on  the  centre  of  the  back  of  the  limb, 
and  then  from  this  point  down  again  over  the  side  nearest  to  him,  to 
the  spot  where  the  knife  was  first  entered.  The  flaps  are  next 
dissected  up  with  the  precautions  already  given,  and  the  operation 
com})leted  as  before. 

2.  Modified  Circular  Method  with  equal  Anterior  and  Posterior 
Flaps. — As  in  this  method  the  antero-posterior  flaps  being  of  equal 
length  seldom  have  to  be  more  than  ij  inches  long,  the  bones  can  be 
divided  at  a  lower  level  than  any  other,  and  thus  the  largest  possible 
stump  (p.  93)  is  given,  Messrs.  Watson  Cheyne,  C.B.,  and  Burghard 
{Manual  of  Surgical  Treatment,  part  iii.  p.  246)  advise  this  method. 
While  the  scar  lies  directly  over  the  ends  of  the  bones,  they  consider 
this  the  point  of  least  pressure  because  the  pressure  of  an  artificial 
limb  here  must  fall  either  upon  its  anterior  or  posterior  aspect,  and  not 
upon  the  end  of  it,  as  is  the  case  in  the  lower  extremity.  The  correct- 
ness of  this  arguing  must  depend  on  the  patient's  occupation.  If  it 
be  one  involving  pushing,  as  in  the  use  of  a  plane,  it  is  diflicult  to  see 
how  the  face  of  the  stump  and  the  scar  will  escape  pressure.  The  limb 
being  abducted  and  full}'  supinated,  the  surgeon  standing  to  the  right 
of  the  limb  places  his  left  forefinger  and  thumb  on  either  side  of  the 
limb  at  the  point  proposed  for  division  of  the  bones.  The  knife  is 
then  entered  about  half-an-inch  below  one  of  these  points  and  is 
made  to  trace  a  short  anterior  flap  terminating  at  a  corresponding  point 
on  the  opposite  side.  When  this  is  done  a  similar  posterior  flap  is 
marked  out.  In  a  forearm  of  ordinary  size  the  lower  limit  of  the  flaps 
will  be  about  ij  inches  below  the  seat  of  circular  division  of  the 
muscles,  and  this  again  about  i^  inches  from  the  point  of  section  of  the 
bones.  The  periosteum  is  divided  cleanly  right  round  the  bones  and 
then  stripped  up  with  a  rngine  (Fig.  66),  together  with  the  muscles. 
This  provides  a  cap  of  periosteum  for  the  cut  ends  of  the  bones  and  a 
nicely  rounded  end  for  them,  and  in  the  forearm  guards  against  a  fusion 
of  the  cut  ends,  which  would  cause  a  loss  of  pronation  and  supination. 
The  muscles  should  never  be  first  stripped  off  the  periosteum,  and 
the  latter  then  separated  from  the  bones. 

3.  Amputation  of  the  Forearm  by  Transfixion  Flaps  (Fig.  58). — 
In  the  case  of  a  moderately  muscular  forearm  the  surgeon  may  make 
use  of  this  method  in  amputating  through  the  middle  of  the  forearm. 
For  reasons  already  given  (p.  94),  this  method  is  not  recommended, 
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but  the  rai)iclity  with  which  it  can  be  done  commends  it  to  the  notice 
of  tliose  who  mny  have  to  treat  wounded  in  war  on  a  lav^o.  scale,  or 
railway  accidents  when>  niore  than  one  limb  i'e(|uires  amputation.  The 
limb  bein^'  abducted,  and  tiie  forearm  supported  and  j)ronate(l,  with  the 
bones  as  parallel  as  possible,  the  surj^'eon,  standinj^  outside  tin;  ri<^lit 
and  inside  the  left  limb,  lifts  up  the  soft  ])arts*  at  the  spot  where  he 
intends  to  saw  the  bones,  and  sends  a  narrow-bladed  knife  (4  to  5 
inches  long)  across  the  limb,  entering  it  and  bringing  it  out  just  above 
the  bones.  He  then,  by  cutting  downwards  and  forwards,  shapes  as 
broad  a  flap  as  jiossible  witli  a  steady  sawing  movement,  taking  care, 
before  bringing  out  tiie  knife,  to  cut  the  skin  longer  than  the  muscles 
by  continuing  the  use  of  the  knife  after  the  latter  are  felt  to  be  cut 
through.  The  flap  should  be  3  to  4  inches  long,  according  to  the 
condition  of  the  tissues  on  the 
other  side,  each  flap  being  made 
as  broad  as  possible  and  bluntly 
rounded  as  it  is  finished. 

The  tissues  on  the  front  are 
then  lifted  from  the  bones  and 
transfixed  by  passing  the  knife 
across  immediately  alxjve  the  bones 
at  the  base  of  the  first-made  flap, 
the  limb  being  now  supinated.  As 
in  this  second  transfixion  the  skin 
on  the  farther  side  of  the  limb  may 
be  punctured,  it  is  well  for  the  sur- 
geon to  hold  down  its  cut  edge 
with  a  finger.  The  second  flap  is 
then  cut,  broad,  well-rounded,  and 
2|  to  3  inches  long,  according  to  the 
length  of  the  anterior.  In  making 
either  flap,  while  the  muscles  are 
being  severed  the  wrist  should  be 
kept    flexed.     The   flaps    are  tlien 

retracted,  the  soft  parts  severed  with  a  circular  sweep,  the  interosseous 
membrane  divided,  and  the  rest  of  the  operation  completed  as  in  the 
method  first  described  (p.  94).  If  this  method  is  used  the  nerves 
should  always  be  cut  short  and  square;  otherwise  painful,  bulbous 
ends  may  follow. 

A  very  rapid  and  eff'ective  modification  of  the  above  is  the  following : 
As,  owing  to  the  inequality  of  the  soft  parts  on  the  back  as  compared 
with  those  on  the  front  of  the  forearm,  and  also  from  tlie  proximity  of 
the  ulna  to  the  surface  here,  transfixion  of  a  dorsal  flap  is  not  always 
easy,  a  quicker  method  is  as  follows : — A  skin  flap,  3^  inches  long, 
broad  and  well  romided,  being  marked  out  on  the  posterior  aspect  of 
the  limb,  the  knife  is  immediately,  without  being  taken  off,  pushed 
across  in  front  of  the  bones  and  made  to  cut  a  flap,  by  transfixion, 
2|  inches  long,  the  skin  being  cut  longer  than  the  muscles  (vide  supra). 
The  dorsal  skin  flap  is  then  dissected  up,  the  flaps  retracted,  and  the 
bones  cleared  as  before. 


(Fergusson.) 


*  This  step  is  most  useful — in  fact,  essential. 
S. — VOL.   I. 


It  is  often  forgotten. 
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4.   Amputation  of  the  Forearm  by  the  Circular  Method. 

This  method  is  not  recommended  here,  owing  to  the  flat  shape  of  the  limb  and  the 
adhesion  of  the  deep  fascia  above  to  the  muscles.  It  is  especially  unsuited  to  cases 
where  the  soft  parts  are  matted  by  inflammatory  changes,  or  where  rapidity  of  operating 
is  required.  It  is  best  suited  to  amputation  in  the  lower  third.  It  may  be  performed 
as  follows  : — The  surgeon,  standing  outside  the  limb,  which  is  kept  supinated,  having 
drawn  the  skin  well  upwards,  passes  a  knife  under  the  forearm,  then  above,  and  so 
around  it  till,  by  dropping  the  point  vertically,  the  back  of  the  knife  looks  towards 
him,  and  its  heel  is  resting  on  the  part  of  the  forearm  which  is  nearest  to  him.  An 
incision  is  then  made  circularly  through  skin,  superficial  and  deep  fascife,*  round  the 
whole  circumference  of  the  limb,  2|  inches  below  the  point  where  the  bones  are  to  be 
sawn.  The  completion  of  this  circular  sweep  is  aided  by  the  assistant  in  charge  of  the 
limb  rotating  it  so  as  to  make  the  tissues  meet  the  knife.  The  forearm  is  supinated 
at  first,  but  may  be  prouated  later,  while  the  cuff  is  being  dissected  from  the  posterior 
surface. 

A  circular  cuff-like  flap  of  tissues  having  been  turned  back  as  high  as  the  point  of 
bone-section,  a  second  and  much  firmer  circular  sweep  is  made  here  through  every- 
thing down  to  the  bones,  this  being  repeated  till  all  the  soft  parts  are  cut  clean  and 
square.  If  there  is  any  doubt  about  the  suSiciency  of  coverings  to  the  bones,  the  soft 
parts  around  these  may  be  freed  a  little  higher  (care  being  taken  not  to  prick  the 
radial  or  ulnar)  ;  the  soft  parts  are  then  vigorously  and  firmly  retracted,  and  the 
bones  sawn  through,  with  the  precautions  given  at  p.  95. 


*  If,  in  raising  the  cuff-like  flap,  muscular  fibres  are  seen  on  the  under  surface,  the 
presence  of  the  deep  fascia  and,  thus,  a  suflScient  blood-supply  will  be  better  assured 
than  by  the  quicker  method  of  simply  peeling  the  skin  and  subcutaneous  tissue  off  the 
deep  fascia. 


ClIAI'TKIt    IN'. 

OPERATIONS    IN    THE    NEIGHBOURHOOD    OF    THE 

ELBOW-JOINT. 

AMPUTATION    AT    THE    ELBOW- JOINT    (Figs.   59,  60). 

This  operation  gives  excellent  results,  good  Haps  being  obtainiible  from 
the  thick  soft  parts  in  front,  and  from  the  skin  behind  whicli  is  well 
used  to  pressure.     Furthermore,  there  are  no  bones  to  saw. 

It  has  not  been  performed  so  often  as  it  might  have  been,  owing, 
perhaps,  to  the  belief  which  some  surgeons  have  held  that  cartilaginous 
surfaces  left  in  a  wound  are  a  source  of  delay  in  healing — an  opinion 
no  longer  of  importance  in  modern  surgery  ;  from  the  fact  that  any 
disarticulation,  however  simple,  is  considered  to  complicate  an  amputa- 
tion ;  and  because,  owing  to  the  expanded  end  of  the  humerus,  the 
flaps  required  are  somewliat  larger  than  in  amputation  through  the 
lower  third  of  the  humerus.  New  growths  of  the  forearm,  and, 
occasionally,  crushes  are  the  chief  indications. 

Practical  Points. 

(a)  The  internal  condyle  is  nearly  ^  inch  below  the  level  of  the 
external.  {f3)  The  joint  is  opened  most  easily  on  the  outer  side, 
where  the  head  of  the  radius  is  the  best  guide,  (y)  There  are  masses 
of  muscles  on  the  front  and  sides  ;  of  the  latter,  those  on  the  outer  side 
(owing  to  the  presence  of  the  supinator  longus)  retract  more  power- 
fully than  those  on  the  inner.  (8)  The  skin  on  the  back  of  the  joint 
is  well  used  to  pressure,  and  is  connected  by  fibrous  bands  to  the  back 
of  the  ulna. 

Methods, — Owing  to  the  vascularity  of  the  parts,  any  of  the  follow- 
ing may  be  made  use  of.  I  would  advise  the  student  to  practise  the 
first  four  especially. 

i.  Long     anterior    flap     with  iii.  Lateral     skin    flaps,    or     a 
short  posterior  (Figs.  59                      single  lateral  flap, 

and  60).  iv.  Miller's  modification  of  the 
ii.  A     large      antero  -  internal                      circular  method, 

flap  and  a  short  postero-  v.  Circular  method, 

external  one.  vi.  Long  posterior  flap. 

vii.  Long  anterior  flap. 

i.  Long  Anterior  Flap  (usually  by  Transfixion)  with  Short 
Posterior  Flap  (Figs.  59,  60). — This  method  gives  an  excellent  covering 
to  the  front  of  the  humerus,  allows  of  easy  drainage,  and  preserves 
skin  whicli  is  well  used  to  pressure. 

The  brachial  being  controlled  a  little  above  its  centre,*  the  forearm 

*  The  assistant  who  has  charge  of  the  Esmarch's  bandage,  and  who  is  steadying  the 
arm,  should  draw  the  skin  on  the  back  of  the  elbow- joint  somewhat  upwards. 

7—2 
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being  held  somewhat  flexed  and  completely  supinated,  the  surgeon 
standing  on  the  inner  side  in  the  case  of  the  left,  and  outside  the  right 
limb,  raises  the  soft  parts  in  front  of  the  elbow-triangle,  and  sends 
his  knife,  held  horizontally,  across,  just  in  front  of  the  joint.  Thus, 
entering  it  i  inch  below  the  internal  condyle,  and  bringing  it  out 
i^  inch  below  the  external  one,  or  rice  versa,  he  cuts  a  well-rounded 
flap,  3  inches  long,  taking  care,  as  the  knife  emerges,  that  the  skin 
is  cut  longer  than  the  muscles.  Then,  passing  his  knife  behind  the 
limb,  and  looking  over,  the  surgeon  joins  the  two  ends  of  the  base  of 
his  first  incision  by  a  convex  cut  through  the  skin  over  the  back  of  the 
olecranon,  so  as  to  mark  out  a  flap  ij  inch  long.  This  is  raised 
without  scoring,  care  being  taken  to  keep  the  knife  towards  the  ulna, 
for  fear  of  "buttonholes."       The  two  flaps  being  then  held  back,  any 

Fig.  59. 


Amputation    through   the   elbow-joint   by  anterior  and  posterior   flaps,  at  the 
moment  of  disarticulation. 


remaining  structures  in  front  are  severed,  the  joint  is  first  opened 
on  the  outer  side,  and  the  forearm  removed  by  dividing  the  lateral 
ligaments  and  triceps.* 

During  the  last  steps  the  assistant  in  charge  of  the  forearm  pulls 
this  away  from  the  arm. 

It  has  been  recommended  by  some  to  saw  off  the  olecranon  and 
leave  it  in  situ,  in  order  to  preserve  the  triceps.  Performed  thus  this 
step  is  useless.  It  would  be  better,  in  suitable  cases,  to  suture  the 
sawn  process  into  the  flaps,  as  is  advised  in  finger  and  Choparts' 
amputation  {q.r.)  and  to  watch  the  result. 

The  brachial  artery  is  next  secured,  together  with  any  other  vessels 
which  continue  to  bleed  on  removal  of  the  Esmarch's  bandage.  Any 
nerves  which  require  it  are  then  cut  short,  drainage  provided,  if 
needful,  and  the  flaps  carefully  united. 


*  In  Fig.  59,  by  mistake,  the  operator  has  been  shown  commencing  disarticulation  on 
the  inner  instead  of  on  the  outer  side,  which  is  usually  the  easier.  The  flaps  also  are 
rather  too  long.    For  these  errors  I,  alone,  am  responsible. 
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M(>(Ujicatii»iH  of  the  .Ibon'. — Tlu-  tliips  oiii  Ix!  (-iit  oC  (lillenjiit  Idij^ths, 
accordiiif^  to  the  state  of  tlu*  soft  parts.  If  tlie  surgeon  prefer  to  do 
so,  he  can  cut  his  antei'ior  lhi|)  from  without  inwards  instead  of  by 
transfixion,  a  course  which  may  well  he  adopted  in  an  unusually  hulky, 
muscular  limb.  The  posterior  flap  can  he  made  hy  cutting  from  within 
outwards,  after  disarticulation,  hut  this,  while  (juicker,  is  usually  not 
preferable. 

ii.  Amputation  by  a  Large  Antero-Internal  and  a  Short  Postero- 
External  Flap. — This  niethod  is  reconnnench'il  l)y  MesMs.  Watson 
Cheyne,    C.B.,    and   ]>ur^diard   {Mannal    of  Siir<ilcal  'rreatmrnt,  pt.  iii. 

Fig.  Co. 


Completion  of  amputation  through  the  elbow-joint  by  anterior  and  posterior  flaps. 
The  arrows  indicate  the  saw-like  action  with  which  the  knife  should  be  used. 

(Farabeuf.) 


p.  258).  The  elbow  is  flexed  to  an  angle  of  135^,  and  the  antero- 
internal  flap  marked  out.  This  begins  at  the  centre  of  the  bend  of 
the  elbow  and  is  carried  down  parallel  with  the  long  axis  of  the 
humerus  for  about  3  inches ;  with  the  arm  at  the  angle  above- 
mentioned  the  lower  limit  of  the  incision  should  meet  the  inner 
border  of  the  forearm  at  about  this  point.  The  incision  is  then  curved 
upwards  and  backwards  to  the  base  of  the  olecranon.  A  somewhat 
similar  flap  is  next  cut  from  the  external  surface,  but  this  should  only 
be  about  i  inch  long.  The  soft  parts  are  taken  up  with  the  flaps 
right  down  to  the  bone.  The  operation  is  then  completed  by  the  steps 
already  given. 

iii.  Amputation  by  Lateral  Skin  Flaps,  or  by  One  Lateral  Flap. — 
The  advantages  of  this  method  are,  that  it  is  very  easily  done,  and 
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that,  if  more  skin  is  available  on  one  side  than  on  the  other,  flaps 
unequal  in  length  can  readily  be  made.  If  the  surgeon  amputate  by 
equal  lateral  flaps — standing  as  before,  and  having  his  left  index 
finger  on  the  centre  of  the  elbow-triangle  and  left  thumb  at  the 
corresponding  point  behind,  he  looks  over,  and  entering  the  knife 
close  to  his  thiunb,  marks  out,  on  the  side  farthest  from  him,  a 
flap  well  rounded,  and  about  2^  or  3  inches  long,  reaching  to  the 
finger  in  front.  He  then  marks  out  a  corresponding  flap  from  this 
point,  on  the  side  nearest  to  him,  to  that  where  he  began.  These 
flaps  are  then  dissected  up  of  skin  and  fasciae  as  thick  as  possible, 
the  soft  parts  severed  with  a  circular  sweep,  and  disarticulation 
performed,  beginning  at  the  outer  side. 

iv.  Miller's  Modiflcation  of  the  Circular  Method. — Mr.  A.  G.  Miller, 
of  Edinburgh  {TJie  Scottish  Medical  and  Surgical  Journcd,  Sept.  1904, 
p.  193),  relying  on  Desault's  dictum  that  "  the  simplicity  of  an 
operation  is  the  measure  of  its  perfection,"  recommends  disarticulation 
at  the  elbow  and  knee  by  a  method  which  secures  a  long  single  flap 
by  a  circular  cut.  The  whole  point  and  simjilicity  of  the  procedure 
depends  on  the  well-known  tendency  to  contraction  of  the  structures 
on  the  flexor  aspect  of  a  limb,  as  compared  with  those  on  the  extensor, 
after  the  tissues  are  divided.  At  the  elbow  and  knee  this  tendency  is 
increased  by  extending  the  joint,  and  thus  putting  the  skin  on  the 
flexor  aspect  on  the  stretch,  while  the  skin  on  the  extensor  surface  is 
completely  relaxed.  The  method  of  procedure  is  as  follows  : — The 
limb  being  held  out  quite  straight,  a  circular  incision  is  made  1^  inches 
below  the  condyles  down  to  the  deep  fascia.  The  skin  on  the  anterior 
or  flexor  aspect  at  once  retracts  considerably,  making  the  line  of 
incision  oblique. 

The  extensor  flap  is  now  dissected  up  as  far  as  above  the  olecranon, 
care  being  taken  to  cut  on  the  deep  fascia,  and  so  to  reflect  the  sub- 
cutaneous deep  fascia,  and  its  contained  bloodvessels  along  with  the 
skin.  The  flap  is  loose  and  ample,  being  taken  from  a  part  where 
the  skin  is  naturally  redundant  in  order  to  accommodate  itself  to  the 
normal  action  of  flexion.  After  reflection  of  this  flap — practically  the 
only  one — disarticulation  should  be  performed  from  the  front.  It  will 
then  be  found  that  there  is  a  long  flap  on  the  extensor  and  posterior 
aspect,  with  practically  no  flap  upon  the  flexor  aspect.  After  the 
bloodvessels  are  secured  and  the  nerves  cut  short,  this  single  flap 
folds  nicely  over  the  condyles,  and  is  easily  secured  by  sutures. 
Later,  the  appearance  of  the  stump  is  very  satisfactory. 

Mr.  Miller  has  proved  by  special  dissections  made  by  Mr.  "NYhitaker 
that  the  vascular  supply  to  the  extensor  surface  of  the  arm  is  remark- 
ably good.  Two  lai-ge  vessels  are  supplied  to  the  skin  here,  one,  on 
the  inner  aspect,  from  the  inferior  profunda  and  anastomotica,  the 
other,  on  the  outer,  from  the  superior  profunda,  both  running  in  the 
subcutaneous  cellular  tissue. 

With  regard  to  the  objection  that  the  cicatrix  in  a  circular  amputa- 
tion is  usually  central  and  apt  to  adhere  to  the  end  of  the  bone,  Mr. 
Miller  replies  that  in  his  modification  the  cicatrix  cannot  be  central. 
It  is  well  up  on  the  flexor  aspect,  and  there  is  no  chance  of  its 
becoming  adherent  to  the  bone.  He  claims  the  following  advantages 
for  his  method  : — (i)   The  procedure  is  simple,  is  easily  and  quickly 
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perlunned,  and  tlicre  iiro  no  clalxji-iitt!  detiiils  to  iTnicmhci-.  (j)  'I'hu 
skin  flap  from  the  extensor  suil'aee  is  well  iiccustonied  to  pressure 
and  to  tile  situation  in  wliieh  it  is  ultiunitely  placed  over  the  cc^ndyles. 
(3)  Tiie  scar  is  in  a  most  favoinabh!  position.  (4)  Much  tissue  is  not 
required.  Tiie  operation  is,  therefore,  suitable  for  both  prinuiry  and 
secon(huv  amputations. 

V.  Circular  Method. 

The  surgeon,  standing  as  before,  makes  a  cireular  incision  rouml  the  forearm,  2J  or 
3  inches  below  tlie  joint,  going  through  skin  and  fasciic.  A  cuff  of  skin  is  then  turned 
back  as  far  up  as  the  joint,  the  muscles  severed  with  one  or  two  firm  swecj-'S,  the  lateral 
ligaments  divided,  and  disarticulation  performed  as  before.  The  edges  of  the  wound  may 
be  united  either  horizontally  or  vertically  from  above  downwards. 


EXCISION    OF    THE    ELBOW-JOINT   (Figs.  61  to  66). 

Practical  Points. — These  bear  upon  the  success  of  this  operation. 

(i)  It  is  a  comparatively  simple  joint,  with  small  articular  surfaces 
readily  got  at.  (2)  Its  synovial  membrane  is  simple.  (3)  Its  vascular 
sui)[)ly  is  abundant.  (4)  The  surrounding  muscles  are  powerful, 
ensuring,  if  they  regain  firm  attachment,  excellent  mobility.  From 
the  above,  and  from  the  untoward  effects  of  ankylosis,  a  natural  cure 
in  the  elbow  is,  often,  not  so  useful  as  that  given  by  excision.  This 
operation  should  be  performed  oftener,  especially  in  the  first  six  of  the 
following  conditions  : 

Indications. 

(i)  Tuberculous  disease.  Where  this  has  resisted  treatment  in  a 
patient  who  shows  no  sign  of  tuberculosis,  lardaceous  disease,  &c., 
where  it  is  the  only  large  joint  affected,  and  where  the  powers  of 
repair  are  sufficient.  If  other  treatment  fails  to  promise  a  sound  and 
useful  joint,  there  is  no  good  losing  more  time ;  the  muscles  will  only 
be  more  wasted,  sinuses  will  only  form  more  extensively,  and  the 
patient's  health  be  more  impaired.  If  caseation  has  occurred  and, 
still  more,  if  sinuses  and  mixed  infection  are  present,  it  will  be 
impossible  to  remove  the  disease  entirely  by  excision  ;  subsequent 
troublesome  curettings  will  be  needed,  and  the  risk  of  a  stiff  joint 
is  enormously  increased.  The  rule  should  be,  especially  in  adults, 
for  excision  to  antedate  the  above  complications.  (2)  Recent  injury 
and  its  results.  (A)  Primary  Excision. — When  the  joint  is  much 
opened,  the  cartilages  much  damaged,  when  the  shaft  is  intact*  and 
the  tissues  in  front  are  sound,  an  excision  may  be  preferable  to 
expectant  treatment.  If  aseptic  from  the  first  the  operation  excludes 
the  risk  of  acute  arthritis,  and  its  certain  sequela,  a  stiff  joint. 
But  here,  as  in  excision  for  disease,  the  determination  and  pluck 
of  the  patient  will  be  most  important  factors.  And  the  age  of 
the  patient's  tissues  and  organs  will  have  much  more  weight  than 
the  age  given,  in  the  decision  between  excision  and  amputation. 
(B)  Secondary  Excision. — Wlien  acute  arthritis,  not  yielding  to 
incision  and  drainage   of  the  joint,  has   followed  on    an   injury,  and 


*  Linear  fracture,  running  up  into  the  shafts  of  the  boues,  may  be  neglected,  as  in  the 

case  given  below  (p.  105). 
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ankylosis  is  the  best  result  which  can  be  hoped  for  without  operation. 
In  such  cases,  as  the  inflamed  condition  of  the  bones  and  soft  parts 
ma}'  produce  infective  cellulitis  and  osteomyelitis  after  an  operation,  it 
will  be  wiser,  before  excising,  to  wait  till  the  inflammation  has  some- 
what subsided.  It  must  be  remembered  that,  in  excision  after  injur}'^, 
reaction  will  probably  be  greater,  suppuration  more  certain,  and  a 
tendency  to  bony  ankylosis  more  marked,  especially  if  the  periosteum 
is  preserved.  Sufficient  drainage  is  absolutely  needful.  (3)  Old 
injuries  to  the  elbow-joint,  resulting  in  stiffness,  ankylosis,  or,  more 
rarely,  pressure  on  the  main  vessel  or  nerve  trunks.  I  hope  the 
following  may  be  useful  to  my  younger  readers   when  the  questions 

Fig.  61. 


The  hook  in  this  illustration  shows  the  continuity  of  the  outer  head  of  the 
triceps  with  the  fascia  over  the  anconeus  (Maunder).*  Too  much  of  the  posterior 
aspect  of  the  ulna  has  been  cleared. 

arise  in  such  cases,  whether  we  should  interfere,  and,  if  so,  how  far 
we  should  go.  i.  Operative  interference  is  justified  in  cases  where  the 
patient  is  otherwise  healthy,  and  where  his  future  will  be  seriously 
crippled,  ii.  As  to  the  nature  of  that  interference.  (A)  Forcible  Move- 
ment under  an  Ancesthetic. — This,  often  resulting  in  the  "infraction"  of 
some  American  surgeons,  is  not  to  be  recommended.  The  results  are 
rarely  good,  may  be  nil,  and  may  be  followed  by  serious  damage  (Wight, 
Ann.  of  Surg.,  Aug.  1893).  Where  the  needful  forcible  movement  is 
painful  and  followed  constantly  by  swelling,  the  patient  must  decide 
between  a  complete  excision,  performed  on  liberal  lines,  and  having  the 


*  Operative  Surgery.  Maunder  was  the  first  in  this  country  to  call  attention  to  the 
need  of  preserving  the  continuity  of  the  triceps  with  the  above-mentioned  fascia  in  order 
to  ensure  the  return  of  the  power  of  active  extension. 
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limit  |)iit  up  ill  11  lixcd  position,  :it  iiii  miL'lc  us  iiciitc  ;is  possible.* 
(li)  Artltrotoin//. — ()p('iiiii{4  tlu'  joint,  division  of  iidlu'sions,  iittcniptcd 
reduction  of"  the  displiiced  bones  with  the  lingers  or  a  blunt  hook,  will 
be  found  a  step  of  very  limited  usefulness.  (C)  Partial  Excision. — This 
course  has  been  recommended  by  several  American  sui'j^eons.  Thus, 
i)r.  Wight,  of  Brooklyn  {loe.  supra  cit.),  f^ives  four  cases  of  stiff  elbow 
after  fracture,  in  which  he  removed  the  lower  end  of  the  humerus  by  an 
incision  made  over  this  bone  and  the  head  of  the  radius.  The  I'esults 
would  appear  to  have  been  satisfactory,  but  the  exact  degree  of  success 
is  not  stated.  I  am  of  opinion  that  those  same  conditions,  which,  after 
an  injury  to  the  elbow-joint,  may  interfere  with  any  good  result  from 
forcible  movement,  will  also  interfere  with  success  aftei'  jtiirtial  excision. 
I  refer  to  development  of  osteoid  masses  in  stripped-up  periosteum, 
<lisi»lacenient  of  part  of  the  torn  capsule  between  the  joint  siu'faces, 
filling  up  of  the  articular  cavities  with  fibrous  tissue,  deformities  at  one 
or  more  points  in  the  joint  owing  to  overgrowth  of  the  ei)iphysial  line, 
and  lastly,  perhaps,  ankylosis  between  the  radius  and  ulna.  Some  of 
the  above — cj/.,  the  foi'ination  of  osteoid  deposits — will  be  specially 
marked  in  young  subjects.  Here,  owing  to  their  marked  reparative 
power,  and  the  inflammation  set  up  by  the  injur}',  the  tendency  to 
secondar}'^  ankylosis  is  so  great  that  it  will  best  be  met  by  a  free 
removal  of  the  bony  surfaces.  Partial  excision  risks  a  result  of  incom- 
plete value — i.e.,  a  joint  of  limited  movement,  though  one,  perhaps,  with 
a  useful  angle.  Where  there  has  been  no  sui)puration  and  but  little 
inflammation,  where  the  cartilages  are  not  damaged,  where  there  is  no 
fracture  present  of  the  articular  ends,  the  surgeon  may  tr^'  in  a  case  of 
old  injury  to  the  elbow-joint — e.g.,  an  unreduced  dislocation  of  both 
bones  backwards, — first,  sawing  off  the  articular  end  of  the  humerus, 
the  section  being  supra-epitrochlear  (p.  113).  If  he  find  that  after  this 
step  he  can  place  the  hand  on  the  shoulder  of  the  same  side,  and  behind 
the  back  to  the  opposite  scapula,  with  perfect  freedom  and  without  any 
locking,  he  may  be  content  to  leave  the  extremities  of  the  ulna  and 
radius  untouched,  if  his  patient  be  an  adult.  But  if  the  above  given 
conditions  are  not  i^'esent,  and  from  my  experience  they  rarely  are, 
and  most  especially  if  there  be  any  separation  of  part  of  an  ei)iphysis 
or  process  of  bone,  ripping  up  some  periosteum  which  has  ossified 
later  on,  and  in  all  cases  in  children,  he  will  only  secure  a  movable 
joint  by  a  complete  excision  with  sufficient  removal  of  bone  (p.  113). 
The  following  is,  very  briefly  given,  an  interesting  case  of  excision  of 
the  elbow  for  an  old  dislocation  and  fracture  : 

M.  E.  \V.,  aged  28,  was  sent  to  me  in  February,  1894,  by  Dr.  E.  Davies,  of  Swansea. 
The  injury,  received  the  previous  November  while  he  was  riding  over  a  sheep-fariu  in 
Tierra  del  Fuego,  had  never  been  treated.  A  dislocation  backwards  of  both  bones  of  the 
right  elbow-joint  was  typically  evident,  and,  in  addition,  there  was  distinct  shortening  of 
the  limb,  marked  coldness  and  lividity  of  the  hand,  and  deficient  radial  pulse.  The 
forearm  was  fixed  at  a  very  obtuse  angle,  active  and  passive  movements  being  almost  com- 
pletely abolished.  During  the  excision  it  was  found  that  a  fracture  ran  obliquely  from 
without  inwards  through  the  lower  third  of  the  humerus.  When  the  liuib  was  placed  in 
the  extended  position  after  the  operation,  there  was  still  a  full  ij  inch  between  the 

•  If  plaster  of  Paris  be  employed,  the  bony  points— ^.(7.,  the  condyles — must  be 
carefully  padded. 
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bone  ends.  Healing  was  uneventful.  At  the  end  of  four  months  the  patient,  a  man  of 
undaunted  pluck  and  imperturbable  temper,  could  use  the  arm  to  play  lawn-tennis,  shoot 
rabbits  with  a  rifle,  and  ride.  Five  months  after  the  operation,  extension  and  pronation 
were  practically  complete,  flexion  was  full  enough  to  allow  of  his  touching  his  right  ear 
and  buttoning  his  collar-stud  with  the  right  hand,  but  not  sufficiently  perfect  for  him  to 
touch  his  right  shoulder.  Only  about  half  the  full  range  of  supination  was  present.  In 
1895  the  patient  wrote,  saying,  "  My  arm  is  as  useful  to  me  as  it  was  before  the  accident. 
I  can  shear  sheep,  ride,  and  shoot  with  any  man."  August  29,  1899,  he  wrote,  "  This 
morning  I  stood  in  one  plafce  and  shot  six  Brent  geese  coming  over,  with  seven  cartridges." 

(4)  Some  cases  of  injury  to  the  lower  epiphysis  of  the  humerus.  In 
the  majority  of  cases,  judicious  treatment,  including,  especially,  the 
early  examination  and  reduction  of  the  displacement,  under  an 
anasilietic,  the  putting  up  of  the  elbow  at  a  useful  acute  angle  with 
plaster  of  Paris  with  the  hand  on  the  same  shoulder,*  or  flexible  metal 
splints  (Poland,  Traumatic  Separation  of  Epiphyses,  p.  385,  Fig.  99) 
will  sufl&ce.  In  a  certain  number  more  will  be  required.  Such  cases 
fall  under  the  following  heads  :  (A)  Compound  Injuries.— Here  an 
excision  on  free  lines  is  more  likely  to  bring  about  a  good  result  tlian 
the  expectant  method,  especially'  if  infection  take  place.  (B)  Simple 
Injuries. — Excision  will  be  the  wisest  step  here  in  cases  where,  four  to 
eight  weeks  after  the  accident,  the  joint  remains  still",  at  a  useless 
angle,  where  the  ankylosis  is  clearly  intra-articular,  not  muscular,  and 
where  the  breaking  down  of  adhesions  is  constantly  followed  by  recur- 
rent inflammation,  pain,  swelling,  &c.  And  the  operation  will  be 
additionally  indicated  where  ankylosis  is  largel}'  due  to  osteoid  deposits 
in  strij^ped-up  periosteum  or  to  a  portion  of  detached  epiphysis,  e.g., 
the  epicondyle,  having  been  wedged  in  between  the  trochlea  and 
sigmoid  cavity,  and  thus  rendering  improvement  of  the  position  impos- 
sible from  the  first.  I  am  of  opinion  that  in  all  these  cases  an 
excision,  to  be  successful,  should  be  conducted  on  free  lines;  that  if 
the  surgeon  leave  the  articular  surfaces  of  the  radius  and  ulna  he 
should  remove  the  lower  end  of  the  humerus  very  freely  (p.  113) ;  that 
he  should  be  very  careful  in  testing  the  freedom  and  smoothness  with 
which  the  hand  on  the  affected  side  can  be  put  through  certain  needful 
movements  (p.  114).  Mr.  Poland — in  his  book,  which  is  a  mine  of 
wealth  of  information,  given  in  the  clearest  possible  way,  on  subjects 
often  dry  and  abstruse — is  against  complete  excision  in  these  cases. 
While  I  admit  that  no  opinion  stands  higher  than  his,  my  own  expe- 
rience would  lead  me  to  recommend  it  in  such  cases  as  I  have  alluded 
to  above.  I  am  well  aware  that  complete  excision  in  young  subjects 
may  lead  to  a  limb  shortened  by  two  or  three  inches,  but  a  shortened 
upper  extremity  is  of  little  moment  if  the  hand  is  rendered  thoroughly 
useful  by  a  mobile  elbow-joint,  and  many  besides  myself  have  had 
abundant  experience  of  the  frequency  with  which  ankylosis  follows,  in 
these  cases  of  injury  to  the  lower  epiphysis  of  the  humerus  not  excised 
on  sufficientl}^  free  lines,  owing  partly  to  conditions  already  alluded  to, 
and  partly  to  the  great  difficulty  of  getting  young  patients  to  give  any 
assistance  in  the  needful  movements  of  their  joint. 

*  If  this  simple  and  efficient  method  were  more  frequently  used,  an  anaesthetic  being 
given  and  care  taken  to  pad  aU  points  where  pressure  is  likely  to  fall,  the  after-results  of 
these  cases  would  be  greatly  improved. 
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'riic  tdlinu  iiif^f  rciiiaiks  hy  Mr.  Kcftlty  {('tin .  Joiini.,  l''cl».  .j,  Kjo^^, 
|).  .i.\J)  <»ii  tli<'  tliii^iiosis  1111(1  Irt'iiliiic'Ut  of  tlio  ci^ininoiicr  injuries 
uIk)uI  till!  c'lbow-joiiiL  ill  yoiui;^'  subjects,  cimnicterised  by  iiis  usual 
terseness  und  cleiir  coiiiinoM-sense,  will  be  useful  to  many.  First  as  to 
iliaiinoffiti.  V\)V  conipiirison  of  the  two  elbows,  the  i)Htient  sliould  place 
the  two  haiiiis,  one  on  the  other,  upon  the  top  of  the  head,  and  then 
briii^f  the  elbows  as  near  t-ach  other  as  possible  in  fr<jiit  of  the  face. 
'I'liert'  are,  nt)w,  two  triangles  to  be  compared.  The  base  of  each  is 
formed  by  a  line  uniting  the  tips  of  the  two  condyles  ;  the  apex  is  at 
the  olecranon.  Any  elVusion  into  the  joint  will  cause  a  pufhness 
between  the  olecranon  and  the  condyles.  If  there  be  a  fracture 
between  the  condyles  into  the  joint  there  will  be  an  increase  of  the 
distance  between  the  condyles,  best  measured  by  a  pair  of  calipers. 
Fracture  of  either  condyle  will  disturb  the  relation  of  the  external  or 
internal  condyle  to  the  other  two  points.  If  the  head  of  the  radius  is 
dislocated  outwards  or  backwards,  its  head  will  become  more  prominent 
than  on  the  ojiposite  side.  A  supra-condylar  fracture  or  separation  of 
the  epiphysis  will  be  suspected  from  the  large  amount  of  swelling  and 
the  pain  in  raising  the  injured  elbow.  The  elbows  should  next  be 
flexed  to  a  right  angle  at  the  side,  and  viewed  from  behind.  X  rays 
should  be  employed,  both  a  side  and  front  view  being  taken,  and  both 
elbi)ws  should  be  radiographed.  In  treatment  the  fragment  should  be 
accurately  reduced,  "  the  ideal  to  aim  at  is  replacing  the  fragments  as 
if  they  were  pieces  of  a  puzzle."  Extension  and  manipulations  with 
the  aid  of  an  anaesthetic  and  X  rays,  if  available,  are  the  first  and  chief 
points,  together  with  careful  comparison  of  the  two  sides.  Thus, 
w'here  the  external  condyle  and  capitellum  are  broken  off  and  pushed 
upwards  and  forwards,  the  line  between  the  condyles,  instead  of  being 
nearly  at  a  right  angle  to  the  shaft  of  the  humerus,  will  cross  it 
obliciuely,  the  external  condyle  will  be  felt  running  more  forward  than 
usual,  and,  when  the  elbow  is  flexed,  the  forearm  will  move  in  a  plane 
which  slants  across  the  median  antero-posterior  plane  of  the  arm.  If 
all  these  abnormalities  disappear  when  the  limb  is  fully  extended  and 
supinated,  it  should  be  fixed  in  such  a  position  till  the  union  is  firm. 
If  extension  and  manipulation  fail,  the  question  of  operation  must  be 
considered.  Here  two  factors  have  to  be  taken  into  account,  (i.)  The 
condition  and  vitality  of  the  patient  and  his  organs,  (ii.)  The  expe- 
rience of  the  operator  as  to  maintaining  perfect  asepsis  throughout. 
The  value  of  complete  reduction,  in  this  instance  by  operation,  is 
shown  by  the  following  case  of  Mr.  Keetley's  : 

The  external  condyle  and  capitellum  was  doubly  rotated,  so  that  the  fractured  surface 
lay  beneath  the  skin,  the  upper  end  projecting  downwards.  It  was  replaced  and  wired  in 
good  position.  The  boy  refused  to  permit  any  movements  to  be  made,  and  ran  away  from 
the  hospital.  A  few  months  later  Mr.  Keetley  found  that  perfect  mobility  had  been 
regained. 

To  sum  up  the  question  of  operative  interference,  it  should  be 
limited  to  compound  cases,  to  those  (which  should  be  extremely  rare) 
without  external  wound  where  reduction  with  the  aid  of  anaesthesia 
is  found  impossible,  where,  after  a  few  months,  deformity  is  marked  or 
the  limb  rendered  useless,  and  in  cases  of  nerve  injury. 

While  the  surgeon  will  always  be  justified  in  first  sawing  off  the 
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olecranon,  e.g.,  in  a  case  of  unreduced  dislocation,  I  have  not,  myself, 
found  that  this  step  opens  up  the  joint  widely  or  gives  sufficient  access. 
In  two  cases  of  dislocation  of  hoth  bones  backwards  which  came  under 
my  care  in  1904,  one  a  child  three  months  after  the  accident,  the 
other  a  very  powerful  adult  in  which  only  four  days  had  elapsed  and 
attempts  at  reduction  had  failed  :  in  each  case,  after  sawing  off  the 
olecranon,  I  was  able  to  effect  reduction,  but  the  movements  remained 
so  restricted  that  I  resorted  to  a  complete  excision.  In  the  case  of 
the  child  the  result  was  very  satisfactory  in  every  way.  In  that  of  the 
adult,  while  the  wound  healed  quickly,  the  firm,  hard  inflammatory 
swelling,  present  before  the  opei-ation,  persisted  obstinately,  and  the 
movements  of  the  joint,  seven  weeks  later,  were  still  disappointingly 
limited. 

Open  Operation  for  T-shaped  Fractiire  into  the  Elbow-joint  or 
Fracture-Separation  of  Epiphyses. — The  following  advice  by  Messrs. 
Watson  Cheyne,  C.B.,  and  Burghard  {Man.  of  Surg.  Treat.,  pt.  iii. 
p.  79),  clearly  indicate  the  chief  steps.  Incisions  are  made  either 
over  the  condyles,  or  the  chief  one  behind,  and  again  over  one  or  both 
condyles.  In  any  case,  care  must  be  taken  not  to  detach  the  soft  parts 
too  freely,  or  the  nutrition  of  the  fragments  will  be  interfered  with. 
Any  loose  fragments  and  blood  clot  are  removed.  A  drill  is  then  made 
to  perforate  the  two  condyles  transversely  from  side  to  side.  Into  the 
drill-hole  a  plated  steel  pin  or  screw,  or  an  ivory  peg  is  driven.  Tlie 
condyles,  thus  united,  are  fastened  to  the  shaft  by  fine  screws  or  wire. 
In  a  slighter  case,  one  or  both  condyles  may  be  wired  to  the  shaft. 
The  limb  is  put  up  in  a  Croft's  splint,  acutely  flexed.  If  a  pin  or  screw 
has  been  used  it  may  generally  be  removed  at  the  end  of  the  third 
week,  but  there  is  no  reason  why  movements  and  massage  should  not 
be  carried  on  without  reference  to  it,  if  a  piece  of  gauze  soaked  in  a 
I  in  2000  sublimate  solution  be  wrapped  round  the  pin  and  wound 
during  the  massage. 

(5)  Ankylosis  in  a  faulty  position.  The  following  are  the  chief  points 
which  will  present  themselves  for  consideration : — How  far  the  angle  is 
an  obtuse  one,  and  the  position  of  the  limb  such  as  to  render  it  useless  ; 
the  age  and  vitalit}'  of  the  patient,  and  his  interest  in  possessing  a 
mobile  joint ;  the  condition  of  the  muscles  (for  if  the  ankylosis  be  of 
long  standing  these  may  be  so  utterly  atrophied  that  the  usefulness  of 
the  limb  will  be  but  little  increased  by  operation) ;  the  co-existence  of 
any  cicatricial  bands,  especially  in  front,  which  will  interfere  with  the 
after-result.  A  bilateral  ankylosis,  especially  at  useless  angles  and  in 
young  subjects,  calls  urgently  for  resection,  the  operations  being 
peformed  at  an  interval  of  about  four  weeks,  and  the  limb  in  whicli 
the  muscles  are  least  wasted  being  taken  first,  so  that  a  good  result 
may  encourage  the  patient.  The  more  complete  the  ankylosis,  the 
more  the  articular  surfaces  are  fixed  throughout  {i.e.,  not  at  one  spot 
only — e.g.,  olecranon  tip  to  olecranon  fossa),  the  greater  the  thickening 
of  the  periosteum,  the  more  are  osteoid  nodules  or  spicules  found 
scattered  about  in  the  ligaments,  the  more  freely  must  the  bones  be 
removed.  Further,  in  all  cases  of  bony  ankylosis,  the  surgeon  should 
examine  into  the  state  of  the  superior  radio-ulnar  joint,  or  an  ankylosis 
here  may  be  overlooked  after  the  main  disease  has  been  treated.  I 
have  no  experience  of  the  method  of  resection   economique  which  the 
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ingenuity  of  French  surgeons  has  led  tlieni  to  try  in  cases  of  ankylosis 
after  injury.  Here  after  a  removal  of  the  bones  less  free  than  tiiat 
which  I  advise,  a  Haj)  of  muscle — e.ff.,  the  triceps — is  brought  lu-twoen 
tlic  resected  ends  and  attached  to  the  capsule  in  front,  to  prevent  fresh 
ankylosis  occurring  ((^)u(.'nu,  Jiidl.  rt  Mnn.  dc  hi  Soc.  de  Cliir.,  Juin. 
27,  1905,  p.  622).  Perusal  of  some  of  the  recorded  cases  leaves  the 
impression  on  my  mind  that  the  result,  especially  in  children,  is  not 
superior  to  that  of  the  older  method  of  a  free  resection.  (6)  Dis- 
organising arthritis  of  tdbow  after  one  of  the  exanthemata,  pytemia,  or 
rheuiualic  fever.  (7)  Osteo-arthritis.  If  tiie  patient  is  healtii}-,  not 
advanciMJ  in  years  (i.e.,  not  much  over  forty)  and  not  broken  down,  if 
the  muscles  are  likely  to  recover  their  tone,  and  if  this  is  the  oidy 
joint  attacked.  The  surgeon  must  be  prepared  for  sawing  very  dense 
bones  here.  Dr.  F.  W.  CoUinson  reports  a  most  instructive  case  of 
excision  of  both  elbow-joints  for  osteo-arthritis  {Lancet,  i8gg,  Nov.  4, 
]).  1233).  The  patient,  ret.  22,  was  admitted  into  the  Preston  Pioyal 
Infirmary,  June  30,  i8go. 

The  disease  bad  begun  when  she  was  eleven.  All  the  joints  were  more  or  less  affected. 
The  ri<rht  elbow  was  absolutely  fixed.  When  attempts  were  made  to  move  it  under  an 
anncsthetic,  the  humerus  gave  way  at  its  lower  epii>h3'sial  junction.  The  left  elbow-joint 
could  only  be  flexed  through  an  angle  from  8°  to  10°.  The  right  joint  was  excised 
September  9.  the  left  in  December,  1890.  Both  healed  quickly.  In  August.  1891,  there 
was  on  the  right  side  almost  perfect  flexion  and  extension,  with  practically  no  lateral 
movement.  Pronation  and  supination  were  absent  owing  to  the  absolute  ankylosis  of  the 
wrij^t  and  inferior  radio-ulnar  joints.  On  the  left  side  extension  was  not  quite  so  good,  a 
certain  amount  of  lateral  movement  persisting.  Both  hands  were  now  most  useful.  As 
an  instance  of  how  crippled  the  patient  had  been  before  the  operations,  when  eating  she 
was  compelled  to  place  her  plate  on  her  knees,  she  then  lowered  her  head  and  raised  her 
knees,  and  thus  managed  to  get  her  food  into  her  mouth. 

(8)  For  gi'owths  of  the  bones,  especially  if  innocent  and  affecting  one 
bone — e.g.,  exostosis. 

The  following  points  call  for  consideration  in  any  case  where  excision 
of  the  elbow  is  being  discussed  : 

I.  Age. — This  must  always  have  much  influence.  In  very  young 
children  due  attention  must  be  i)aid  to  the  naturally  great  power  of 
repair.  After  thirty-five  or  forty  tlie  surgeon  should  weigh  very  care- 
fully all  the  points  of  the  case,  and  only  excise  where  all  else  is 
favourable.  From  puberty  to  thirty-five  I  consider  the  best  age. 
Those  who  see  much  of  the  surgery  of  childhood  will,  of  course,  be 
called  upon  to  decide  upon  the  operative  treatment  of  tubercular  disease 
of  the  elbow-joint  at  a  much  earlier  date.  During  the  first  three  or 
four  years  of  life  resection  is  not  to  be  recommended.  This  is  parti}' 
due  to  the  fact  that,  owing  to  the  greater  tendency  to  repair,  less  severe 
steps — e.g.,  curetting,  removal  of  tubercular  foci  of  osteitis  and  caries — 
will  often  be  sufficient,  but  partly,  as  far  as  my  own  experience  goes, 
because  the  surgeon  will  be  driven  to  hold  his  hand  on  account  of 
the  feeble,  miserable  condition  of  those  patients  with  tubercular 
disease  of  a  large  joint  so  early  in  life.  Owing  to  the  difficulties, 
inevitable  during  the  after-treatment,  in  carrying  out  active  and  passive 
movements,  the  surgeon  must  be  careful  to  keep  the  limb,  from  the 
first,  at  a  useful,  i.e.,  an  acute,  angle.  After  the  age  of  four,  the 
patients,   owing   to   their  increasing  vitality  and  resisting  power,  are 
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Fig.  62. 


better  fitted  for  resection,  but  the  activity  of  the  periosteum,  together 
witli  the  fact  that  it  is  impossible  to  rely  upon  the  patients  for  any 
help  in  active  mobilisation  of  the  joint,  calls  for  free  removal  of  bone. 

2.  Complications. — These  are  most  likely  to  present  themselves  in 
the  shape  of  diseases  of  other  bones  and  joints,  for  such  a  complication 
as  phtbisis  calls  for  amputation.     Caries  of  the  metacarpal  or  metatarsal 

bones  is  not  of  itself  a  contraindica- 
tion. If  a  diseased  spine  is  present 
tbe  question  of  excision  will  depend 
on  whether  the  vertebral  caries  is 
old,  or  recent  and  active.  If  old, 
is  the  elbow  a  source  of  much 
irritation  ?  Two  large  joints  are 
rarely  diseased  at  the  same  time. 
Mr.  Holmes  {Clin.  Soc.  Trans., 
vol.  i.  p.  143)  records  a  case  of  a 
boy,  aged  5,  where  he  excised,  with 
excellent  results,  both  elbows-joints 
— only  a  few  weeks  intervening 
between  the  two  operations.  Mr. 
Clement  Lucas  {Brit.  Med.  Joiirn., 
t88i,  vol.  ii.  p.  897)  relates  a  case 
in  which  disease  of  the  left  elbow 
came  on  about  two  years  after,  ex- 
cision of  the  right  joint,  and  was  also 
successfully  operated  on.  Since 
1886  I  have  excised  the  elbow- 
joint  with  good  results  in  four  chil- 
dren, in  whom  some  years  before  I 
had  successfully  excised  a  knee- 
joint.  And  in  one  of  the  four  I 
had,  later  on,  to  remove  a  tuber- 
cular tarsus  by  a  Syme's  amputa- 
tion. When  this  child  was  seen  a 
year  later,  all  three  operation- 
wounds  were  sound.  Tbe  new 
elbow-joint  was  a  very  useful  one. 

3.  Question  of  the  Value  of  Pre- 
serving the  Periosteum. — While  the 
periosteum  may  be  easily  preserved 
in   cases   where   it   is    sw^ollen  and 


Righ  Ho  ■  after  excision  of  the  joint 
by  the  usual  posterior  incision.  (Fara- 
beuf.)  I  and  4,  Cut  edges  of  the  outer 
expansion  of  the  triceps  tendon.  2,  Ulna, 
3.  Humerus.  5,  Anconeus,  covered  by  6, 
Outer  expansion  of  triceps.  7,  Supinator 
longus  and  radial  extensors  of  the  carpus. 
To  the  right  the  bones  removed  during 
the  operation  are  seen.  The  humerus  has 
been  sawn  through  at  a  point  somewhat 
higher  than  usual.*  It  will  also  be  noticed 
what  care  has  been  talien  not  to  unduly 
expose  the  shaft  of  the  ulna. 


loose,  its  preservation  is  in  others 
a  matter  of  very  great  difficulty,  rendering  the  operation  much  more 
laborious  and  prolonged,  and  it  is  extremely  doubtful  if  its  advantages 


*  One  of  the  leading  surgeons  in  London,  a  former  President  of  the  College  of 
Surgeons,  who  has  provided  me  with  some  kindly  criticisms  of  this  book,  has  urged  me  to 
abolish  this  drawing,  on  the  ground  that  removal  of  so  much  bone  would  inevitably  reject 
any  candidate.  I  have  warned  my  readers  above  that  rather  too  much  of  the  humerus 
has  been  shown  removed,  but  as  I  am  convinced  that  restricted  movement  is  far  too 
common  after  this  excision,  owing  to  too  limited  use  of  the  saw  (p.  113),  I  venture  to 
retain  the  illustration. 
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lire  ((iiUN  iilriit  111  this  joint,  where  the  ordiiiiirv  operiitioii  ^'iv(!s  such 
excelh'iit  results.*  Some  cases — <>.//.,  priiiijiry  excision  lor  injurv — iii'c 
inisuittMl  to  this  nieth(j(l,  ns  the  uiiultered  peiiosteuiii  is  most  (iinicuit 
to  remove  from  the  irrefjiilar  bone  ends.  In  tuhercnlar  dis(!aso  it  is 
often  unsuitable  on  account  of  the  risk  of  leaviiijij;  mischief  behind. 

Subperiosteal  resection  is  said  to  lead  to  less  Inemorrliage,  less 
disturbance  of  the  capsule  and  attachments  of  muscles,  with  f^reater 
lateral  steadiness  and  comphiteness  of  the  new  joint.  While  the  last 
two  are  undoubted,  thisste])  may  briii{^M»bout  impaired  movement,!  and 
I  am  of  opinion  that  the  surgeon  should  only  troulde  to  preserve  the 
periosteum,  while  clearing  the  lower  end  of  the  humerus  of  its  important 
muscular  attachments,  especially  in  cases  where  an  unusually  large 
amount  of  bone  has  to  be  removed.  If  the  i)eriosteum  is  kept,  the 
renujval  of  the  bone  will  be  additionally  needed. 

Operation. — The  single  vertical  incision  at  the  back  gives  such 
excellent  results  that  this  operation  will  alone  be  fully  described  ;  the 
method  by  two  lateral  and  a  single  bayonet-shaped  incisions  which 
have  the  preference  by  high  authorities  will  be  given  later.  As  in  all 
difficult  and  not  very  common  operations,  the  surgeon  will  act  most 
wisely  by  practising  one  operation.  An  Esmarch's  bandage  having 
been  applied  as  high  as  possible  over  the  ui)per  arm  wbieli  is  first  well 
elevated,  or  the  wliole  limb  being  rendeied  evasciilaras  far  as  the  above 
point  by  the  use  of  two  bandages,  the  limb  is  flexed  and  carried  over 
the  fiont  of  the  trunk,  so  as  to  present  it  fairly  to  the  surgeon,  who 
usually  stands  on  the  opposite  side  of  the  body. 

The  surgeon,  then,  noting  the  relative  position  of  the  condyles  and 
the  course  of  the  ulnar  nerve,  makes  a  straight  incision  of  sufficient 
lengthy  (about  four  inches  in  the  adult),  with  its  centre  at  the  tip  of 
the  olecranon,  a  little  internal  to  tlie  centre  of  the  back  of  the  joint, 
and  parallel  with  the  ulnar  nerve.  This  incision  should  begin  above  or 
below  as  is  most  convenient,  and  go  down  to  the  bone  throughout  its 
whole  extent,  splitting  the  triceps  muscle  and  tendon  and  incising  the 
capsule.  Partly  with  the  point  of  the  knife,  partly  with  a  rugine  or 
elevator  §  (Fig.  66),  the  surgeon  then  raises,  as  far  as  possible  in  one 
piece   and  without  tearing  or  jagging,   the  outer  half  of  tlie  triceps, 


•  In  the  case  of  excision  of  the  shoulder-joint  (p.  208)  the  conditions  are  very 
different. 

f  A  case  is  given  (Langenbeck,  Arch.,  vol.  viii.  p.  136)  in  which,  after  subperiosteal 
resection,  the  condyles  had  been  very  perfectly  reproduced,  and  the  olecranon  had  been 
reformed  to  even  an  inconvenient  extent,  for  it  was  so  long  and  curved  as  somewhat  to 
limit  extension.  This  method  should  usually  be  rejected  in  children,  and  also  in  cases  of 
ankylosis,  for  fear  of  a  recurrence.  The  candid  Prof.  Oilier,  with  all  his  experience,  wrote 
(loc.  supra  elt.,  p.  218),  "  Aussi,  apres  une  resection  sous-periostee,  est-ce  la  roideur  qui  est 
plus  k  craindre  que  la  trop  grande  laxite." 

X  An  insufficient  incision  will  only  inciea.se  the  difficulty  of  the  operation,  and,  by  the 
bruising  then  consequent  upon  the  strenuous  use  of  retractors,  lead  to  delayed  healing 
and,  perhaps,  to  suppuration. 

§  Unless  the  tissues  are  softened  by  inflammation  any  "  blunt  dissectors  "  are  useless. 
Any  periosteal  elevator — e.g.,  the  one  shown  in  Fig.  66 — -should  have  a  distinct  but  not 
sharp  edge.  When  such  are  not  to  hand  I  prefer  a  pair  of  scissors  curved  on  the  flat. 
They  make  an  efficient  jieriosteal  elevator,  and  at  the  same  time  afford  a  cutting  edge 
whenever  this  is  needed.  If  the  knife  be  used  each  cut  should  be  short,  and,  as  it  is  made, 
the  edge  must  ever  be  kept  turned  towards  the  bone. 
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which,  with  its  expansion  into  the  deep  fascia  of  the  forearm  over  the 
anconeus  (Figs.  6i  and  62) — this  latter  muscle  being  taken  up  at  the 
same  time, — is  peeled  up  as  thickly  as  possible  from  its  insertion  into 
the  ulna.  It  is  on  the  preservation  of  this  expansion  that  the  regaining 
of  active  extension  will  depend. 

I  ma}^  here  sa_y  that  resection-knives  and  elevators  of  the  French 
pattern  (Fig.  66)  are  the  best.  A  glance  at  Fig.  66  will  show  this 
to  any  one  who  is  familiar  with  the  difficulties  of  an  excision  on  a 
powerful  adult  for  an  injury  or  after  ankylosis. 

The  deeper  parts  on  the  outer*  side  of  the  joint  are  then  separated 
from  the  bones  with  the  elevator  and  thumb-nail,  until  the  external 
condyle  and  head  of  the  radius  are  completely  exposed.  The  left 
thumb,  all  the  time  sunk  deeply  into  the  wound,  pushes  the  flap  of 
soft  parts,  as  it  is  detached,  towards  and  over  the  external  condyle.     It 

Fig.  63. 


To  show  the  level  to  which  the  bones  are  to  be  cleared,  and  the  way  in  which  the 
thumb-nail  is  kept  between  the  knife  and  the  soft  paits. 

is,  finally,  displaced  over  this,  as  the  joint  is  flexed  strongly.  Next, 
the  parts  on  the  inner  side  should  be  detached  from  the  inner  condyle 
and  inner  border  of  the  olecranon,  great  care  being  taken,  by  the  follow- 
ing precautions,  to  keep  intact  the  ulnar  nerve  : — (a)  By  keeping  the 
knife  or  rugine  parallel  with  the  nerve  and  close  to  the  bone  ;  here,  and 
on  the  outer  side,  alike,  the  instrument  should  follow  closely  the  diff'erent 
bony  irregularities  around  the  joint,  (b)  By  the  use  of  the  thumb- 
nail, which  peels  off  the  soft  parts  before  the  knife.  By  these  means 
the  soft  parts  will  be  satisfactorily  cleared  from  the  bones ;  retractors 
(Fig.  64),  well  applied,  will  be  found  most  useful,  as  the  process  of 
peeling  off  the  soft  parts  is  somewhat  fatiguing  to  the  thumb.  This  is 
especially  the  case  in  excision  for  accidents  or  on  the  dead  body,  and 
it  is  in  these  only  that  the  nerve  may  be  seen,  though  indistinctly. 
Where  the  parts  have  been  long  inflamed,  they  peel  off  much  more 
readily,  and  the  nerve  is  buried  in  the  swelling.     It  is  well  to  remember 


*  For  the  sake  of  practice,  it  is  well  to  take  the  outer  side  first,  before  clearing  the 
inner,  with  the  ulnar  nerve  in  proximity  to  it. 
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tlint  llif  iicrvf  may  I'c  injurcil  at  tlncc  pliiccs,  (l)  iihovc,  in  tin;  inner 
lu'iid  ot"  the  tric-c'ps  ;  (2)  hcliiiid  the  iiitcnial  condyle;  (3)  below,  under 
the  t^xtensor  ('ar[)i  iilnaris. 

'I'lie  (dearin^  of  the  soft  parts  olf  the  hony  prominences  will  he  much 
facilitated  by  keeping  the  joint  extended  us  much  as  possible,  and  the 
soft  parts  thus  relaxed. 

Each  lateral  ligament,  if  this  has  not  been  already  done,  is  raised, 
together  with  the  i)eriosteum  and  the  group  of  flexors  or  extensors 
respectively,  freed  from  their  bony  attachments  and  pushed  over  them, 
and  there  ivtained  with  retractors. 

The  joint  is  now  strongly  flexed,  and  the  ca^isule  opened  just  above 
the  olecranon.  Mr.  C.  Heath  {Operative  Surgery,  p.  loi)  advised  that 
at  this  stage  the  olecranon  process  be  grasped  with  lion-forceps  and  sawn 
ort",  or,  in  young  subjects,  cut  off  with  bone-forceps,  as  this  step  "  opens 
uj)  the  joint  most  satisfactorily  and  saves  the  trouble  of  dislocating  the 
uliui."     The    bone    ends    are 

then    turned     out    and    pre-  ^'^^-  ^4- 

pared  for  the  saw  by  passing 
the  knife  down  to  the  bone, 
along  the  lines  of  intended 
section,  the  soft  parts  being 
well  retracted  beyond  these 
lines.  In  turning  out  the 
bone  ends  it  is  easy,  in  patients 
where  the  parts  are  delicate 
or  softened  by  inflaunnation, 
to  strip  off  a  needless  amount 
of  periosteum — e.g.,  on  the 
anterior  aspect  of  the  shaft  of 
the  humerus. 

Site  of  Bone  Section.* — 
The  ulna  should  be  sawn  (from 

behind  forwards,  with  a  small  Butcher's  saw  set  firmly),  so  as  to  remove 
the  greater  and  lesser  si^jmoid  cavities  with  the  olecranon.  The  radius  is 
removed  at  the  same  time  just  below  its  head,  above  the  biceps.  Before 
this  is  done,  the  assistant  who  is  holding  the  forearm  should  thrust  the 
ends  of  the  bones  prominently  but  carefully  {vide  supra)  into  the  wound. 
The  section  of  the  humerus  requires  careful  attention.  An  insufficient 
amount  is  usually  removed  here,  and  limitation  of  subsequent  movement 
thereby  invited.  It  is  generally  considered  sufficient  to  remove  all  the 
articular  cartilage,  the  section  being  made  to  pass  through  the  lower  part 
of  thecoronoid  and  olecranon  fossae,  and  below  the  level  of  the  epitrochlea 
on  the  inner,  and  through  the  epicondyle  on  the  outer,  side.  This  is  not 
enough. t  The  saw  should  pass  at  a  higher  level,  i.e.,  above  the  level 
of  the  epicondyle,  and  through  the  highest  part  of  the  epitrochlea, 
removing  quite  the  lower  two-thirds  of  this  process.  This  is  the  very 
lowest  level  at  which  the  surgeon  should  hold  his  hand  if  he  desires  to 


To  show  the  application  of  the  saw.  The  dotted 
line  across  the  humerus  passes  above  the  articular 
cartilage,  but  is  not  high  enough  (c/V/c  infra'). 


*  Refer  also  on  this  point  to  Fig.  62,  p.  no,  and  the  footnote. 

t  If  only  half  an  inch  of  the  humerus  be  removed,  together  with  the  head  of  the  radius 
and  the  olecranon  process — tha  latter  perhaps  obliquely — ankylosis  is  certain 
S. VOL.  I.  8 
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obtain  good  movement.*  And  before  be  is  satisfied  on  tbis  point  be 
sboidd  place  tbe  fingers  of  tbe  affected  limb  not  only  on  tbe  opposite 
sboulder  and  tbe  moutb  (as  is  often  done),  but  on  tbe  sboulder  of  the 
same  side,  and  bebind  tbe  back  to  tbe  angle  of  tbe  opposite  scapula. 
Unless  tbese  movements  are  perfectly  free,  be  sbould  take  anotber  tbin 
slice  off  tbe  bumerus,  removing  tbe  wbole  of  tbe  epitrocblea.  Tbis  step 
may  seem  to  my  younger  readers  a  needless  sbortening  of  tbe  limb, 
and  likely  to  lead  to  a  flail-joint.  I  can  assure  tbem  that  it  is  not  so. 
As  long  as  tbe  elbow-joint  is  freely  movable,  sbortening  of  tbe  bones 
matters  very  little.  If  attention  bas  been  paid  to  tbe  advice  given  at 
p.  112,  and  tbe  soft  parts  separated  very  carefully  and,  as  far  as  pos- 
sible, subperiosteally  from  the  epicondyle  and  epitrocblea,  the  joint 
will  become  sufiiciently  steady  laterally  as  well  as  freel}'  movable 
although  these  bony  prominences  have  been  widely  removed.  Another 
test  which  tbe  surgeon  sbould  always  apply  before  considering  the 
section  of  tbe  bones  completed  is  tbe  interval  between  the  sawn  ends. 
Prof.  Annandale  (/oc.  siqyra  cit.)  considers  that  i^  inch  should  inter- 
vene between  them  when  the  bones  are  extended.  This  will  be  none 
too  much  in  adults,  especially  in  cases  where,  owing  to  the  condition  of 
the  parts,  recurrent  inflammation  is  certain.  In  all  cases  (and  this  is 
especially  so  in  those  of  ankylosis!  where  a  recurrence  of  the  trouble 
is  to  be  dreaded)  more  bone  must  be  removed  from  tbe  humerus  than 
from  tbose  of  the  forearm,  where  tbe  section  is  limited  by  tbe  attach- 
ment of  important  muscles.  Tlie  extent  of  bone  to  be  removed 
having  been  detailed,  it  is  well  to  remember  tbe  advice  of  Prof. 
Kocber  {Text-hook  of  Operative  Surgery,  Stiles's  translation  from  the 
4tli  edition,  p.  373)  to  make  tbe  sawn  sections  curved.  It  is  especially 
important  to  do  so  with  the  olecranon,  as  this  step  goes  a  long  way 
towards  preventing  partial  dislocation  of  tbe  forearm  forwards.  Mr. 
Holmes  has  pointed  out,  long  ago,  that  if,  after  removing  as  much  bone 
as  is  wise,  disease  is  still  felt  upon  the  anterior  surface,  it  is  not  neces- 
sary to  make  furtber  sections  so  as  to  get  beyond  it ;  tborougb  curetting 
will  be  sufficient,  and  will  save  any  further  interference  with  the  attach- 
ments of  muscles.  Messrs.  W.  Cheyne,  C.B.,  and  Burghard  {Manual 
of  Surgical  Treatment,  pt.  iii.  p.  261)  give  the  following  advice  here, 
which  is  one  recommendation  of  tbe  method  of  two  lateral  incisions  : — 
"The  finger  can  be  made  to  pass  from  one  incision  to  the  other 
between  the  capsule  and  the  superficial  structures,  amongst  which 
will  be  the  brachial  artery.  By  passing  the  finger  across  from 
one  incision  to   the  other  and  shifting  the    soft    parts   upwards    and 

*  M.  Oilier  (^Tralti  des  Riscctions,  t.  ii.  p.  203)  usually  makes  the  section  at  a  much 
higher  point  than  most  surgeons.  He  first  states  that  the  section  of  the  humerus  may 
be  made  at  different  levels — (i)  That  which  removes  the  articular  surface  only,  the  sub- 
epitrochlear  ;  (2)  That  which  passes  through  the  substance  of  the  epitrocblea,  the  iutra- 
trochlear  ;  (3)  That  which  passes  just  above  the  epitrocblea,  the  supra-epitrochlear  ; 
(4)  That  passing  through  the  shaft.  He  then  goes  on  to  say, "  The  section  most  frequently 
made — that  which  is  indicated  in  the  majority  of  cases  of  chronic  joint-disease,  whether 
in  young  or  old  subjects — is  the  section  above  the  epitrocblea,"  i.e.,  number  (3). 

f  In  cases  of  bony  ankylosis,  it  is  well,  before  attemjiting  to  make  sections  of  the  bones, 
either  to  break  down  the  union  forcibly  (care  being  taken  not  to  fracture  the  possibly 
atrophied  bones  above  and  below,  or  to  separate  any  of  the  epiphyses)  ;  or,  better,  to 
divide  the  ankylosis  with  a  saw,  chisel,  or  osteotome. 
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»K)\\  iiw  aids,  till'  I'litiic  iVout  part  of  tlic  capsule  can  lir  Sfparatfd,  and  niay 
1)0  cut  across  iit  its  attacluncnts  to  the  hones  and  removed  whole."  Wliile 
the  hones  are  sawn,  the  olecranon  and  trochlea  of  the  hiunenis  nniy  he 
steadii'd  in  the  ^rip  of  u  lion-forceps,  the  soft  parts  at  the  sides  l>eiiig 
well  retracted.*  Any  soft,  caseous  patches  in  the  hone  ends  are  now 
gouj^ed,  any  possihle  sequestra  removed.  In  had  cases  the  bones  are 
liahle  to  1)0  fatty,  with  little  natural  marrow;  such,  however,  are  not 
necessarily  ii'reci)veiahle.  U  the  bono  ahove  the  lev«'ls  of  section 
appears  rou}^'lien(!d,  and  the  site  of  periostitis,  this  need  not  be 
touched  ;  all  will  probably  subside  when  the  cause  of  irritaticMi  is 
removed.  Any  sinuses  or  su})i)urating  pockets  should  next  be  laid 
open,  with  due  regard  to  the  ulnar  nerve,  and  their  contents  scraped 
out  with  sharp  spoons.  Iodoform  emulsion  and  tampons  of  iodoform 
gau/.e  should  be  inserted,  partly  for  the  arrest  of  hemorrhage,  and 
partly  (in  tubercular  cases)  to  promote  healthy  granulations.  One  or 
two  points  of  suture  may,  i)erhaps,  be  inserted,  so  as  to  close  just  the 
ends  of  the  wound ;  but  all  the  rest  of  this  should  be  left  open,  and  a 
drainage-tube  inserted  in  cases  where  there  is  much  oozing  or  where 
infected  sinuses  have  been  present.!  Very  varied  forms  of  splint  have 
been  advised.  I  Some  surgeons,  to  keep  the  bones  apart,  from  the 
first  put  the  limb  upon  some  form  of  right-angled  splint;  others,  fearing 
a  ilail-like  condition  of  the  joint,  prefer  to  begin  with  the  arm  and 
forearm  on  a  straight  splint,  or  on  one  with  an  obtuse  angle  (about 
135° — Ashurst,  Encijclopcedia  of  Surgery,  vol.  iv.  p.  477).  As  ankylosis 
is,  in  children  especially,  to  be  dreaded  {vide  infra),  I  much  prefer  to 
put  cases  up  from  the  first  on  a  metal  angular  splint,  using  some  such 
cheap  form  as  that  which  I  have  described  in  the  British  Medical 
Journal,  1877,  vol.  i.  p.  774,  in  which  the  anterior  metal  bar  supports 
tlie  limb,  while  it  leaves  the  wound  and  its  vicinity  well  exposed  and  is 
easily  kept  clean,  both  parts  being  easily  boiled  in  a  steriliser ;  more- 
over, the  movable  handpiece  readily  admits  of  some  early  passive 
pronation  and  supination.  The  only  objection  to  this  splint  is  that  it 
does  not  give  quite  enough  support  to  the  limb.  Prof.  Volkmann's 
(based  on  that  of  Prof.  Nathan  Smith  for  the  lower  extremity),  Prof. 
Esmarch's  (Fig.  65),  and  Prof.  OUier's,  all  of  wire  and  easily  bent,  are 
better  in  this  respect,  and  all  admit  of  the  limb  being  slung — a  great 
relief  to  many  patients  during  the  first  week  or  so,  this  position  also 
readily  showing  whether  any  discharge  has  made  its  way  through  the 
dressing.  If  plaster-of-Paris  bandages  are  used  to  secure  the  splint, 
they  should  be  left  oft"  as  soon  as  possible  owing  to  their  cramping  effect 
upon  the  muscles.     Wooden  splints  should  not  be  employed.     They 


*  Mr.  Heath  thinks  (/w.  .nqrra  cit.)  that  "  the  ulnar  nerve  is  more  in  danger  of  being 
cut  with  the  saw  when  the  ulna  is  divided  than  when  the  section  of  the  humerus  is  made, 
it  being  more  difficult  to  clear  the  former  bone." 

f  Farabeuf  (^Mun.  Op6r.,  p.  710)  points  out  that  if,  owing  to  long-existing  disease  of 
the  elbow,  the  shoulder,  wrist,  or  fingers  are  stiff,  opportunity  should  now  be  taken  to 
break  down  adhesions. 

X  By  some  surgeons  a  splint  is  here  dispensed  with.  I  strongly  advise  the  use  of  one 
which  is  light  and  simple  (^rlde  supra'),  especially  in  children,  as,  during  the  first  two 
weeks,  where  a  splint  has  been  dispensed  with,  the  bone  ends  have  been  known  to  project 
from  the  wound. 
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are  not  easily  sterilised,  they  do  not  admit  of  alteration  of  the  position 
and  angle  of  the  joint,  and  anterior  angular  splints  are  always 
dangerous  in  children  owing  to  the  delicacy  of  the  tissues  on  which 
the  splint  exerts  most  pressure   (p.  65). 

Passive  movement  of  the  fingers  and  wrist  should  be  begun  on  the 
second  or  third  day.  The  joint  itself  should  be  moved  as  soon  (but 
very  gently  and  slightly)  as  all  irritation  has  entirely  subsided  and  the 
deeper  part  of  the  wound  is  firmly  healed — about  the  twenty-first  day ; 
this  date  varying  according  to  the  size  of  the  gap  left  between  the  sawn 
bones,  the  probable  condition  of  the  tissues  as  to  inflammatory  exuda- 
tion, &c.  In  children  an  anaesthetic  may  have  to  be  given  several 
times.  The  angle  of  the  splint  should  be  altered  or  the  limb  put  up 
straight  for  a  few  days,  and  then  flexed.  Later  on,  weight-extension 
should  be  used,  by  securing  a  bag  of  shot,  which  is  added  to  from  day 

Fig.  65. 


Esraarch's  wire  splint  for  excision  of  left  elbow.  Tlie  supine  position  of  the 
hand,  which  it  is  important  to  preserve,  is  well  maintained  iu  this  splint.  Plaster- 
of- Paris  bandages  may  be  used.     The  splint  should  be  bent  to  an  acute  angle. 

(Mac  Cormac.) 

to  day.  A  better  method,  especiall}^  with  children,  because  it  is  gradual 
and  gentle,  and  one  that  can  be  made  interesting  to  them,  is  the  old- 
fashioned  one  of  weight  and  pulley.  The  patient  is  seated  with  the 
elbow  resting  near  the  edge  of  a  table.  To  a  pulley  overhead  a  rope 
carrying  a  weight  is  attached.  The  patient  grasps  the  free  edge  of  the 
rope  with  the  hand  on  the  sound  side,  while  with  the  other  he  holds  the 
rope  a  little  above  the  weight.  The  rope  is  now  pulled  upon  with  the 
hand  on  the  sound  side  ;  this  flexes  the  joint,  and  when  the  pull  is 
relaxed  the  limb  is  extended.  This  should  be  practised  assiduously 
until  half  an  hour  a  time  two  or  three  times  a  day  is  attained.  To  be 
of  use,  this  method  must  be  begun  early.  The  elbow  must  be  kept 
firmly  on  the  table,  or  the  movements  will  be  made  at  the  shoulder- 
joint.  Later,  the  sound  limb  may  be  fastened  up,  so  that  the  child 
must  use  the  excised  joint.  But  when  these  aids  have  to  be  resorted 
to,  the  result  will  often  be  imperfect.  The  surgeon  should  put  himself 
on  the  safe  side  by  ensuring,  originally,  a  sufficient  gap  between  the 
bone  ends  when  he  uses  the  saw.*    The  best  test  of  the  future  usefulness 

*  Mr.  Whitehead  QBrit.  3Ied.  Jimrn.,  1872,  vol.  ii.  p.  554)  records  the  case  of  an  adult 
in  which  2J  inches  of  the  shaft  of  the  humerus  had  to  be  removed  after  sawing  off  the 
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of  the  liiiil)  is  that  tlic  first  i>assive  movements  iire  fvcc.  and  almost 
painless,  'i'lie  p^cttiiif?  children  to  use  the  joint  is  often  most  diHiouit, 
as  friends  are  usually  too  foolish  to  see  that  the  snr!;j('on's  directions 
are  carried  out  daily,  because  they  cause  a  little  brief,  but  most  neces- 
sary, siiflferinfjj.  Parents  are  far  too  ready  to  think  that  because  an 
operation  has  been  performed,  and  the  wound  nearly,  if  not  quite, 
healed,  no  more  is  necessary.*  In  commencing'  ])roiijition  and  supina- 
tion early,  the  ulna  should  be  steadied  while  the  hand  and  radius  are 
very  carefully  moved.  The  first  attempts  at  passive  movement  should  be 
exceedingly  gentle,  and  too  much  should  not  be  attempted  at  first.  I  am 
aware  that  the  date  above  given  for  the  commencement  of  passive  move- 
ment is  later  than  tliat  often  taught — Cf/.,  about  the  tenth  day.  Nothing 
will  be  lost,  but  much  gained,  by  giving  the  parts  the  longer  rest.  If 
the  surgeon  pictures  to  himself  what  is  going  on  under  the  skin  he  wall 
recognise  that  every  time  early  passive  movements  are  practised,  the 
uniting  structures,  as  yet  richly  cellular  with  vessels  of  embryonic 
tissue,  are  injured,  and  fresh  exudation  and  haemorrhage  follows,  whicli 
nnist  all  be  absorbed  or  organised.  When  the  parts  are  sufficiently 
firm,  the  splint  may  be  left  off  and  a  sling  substituted.  Falls  must  be 
carefully  avoided,  and  no  liberties  taken  with  the  new  union — i.e.,hy  a 
patient  attempting  to  do  too  much  with  the  limb,  as  in  lifting.  Later 
on,  when  an  increasing  range  of  movements  may  be  allowed,  resort  to 
a  gymnasium  will  be  very  beneficial.!  Finally,  it  is  always  to  be 
remembered  that  a  twelvemonth  must  elai)se  before  the  full  benefits  of 
the  operation — viz.,  a  com})lete  combination  (^f  mobility  and  stabilit}' — 
are  gained. 

Test  of  Success. — In  about  four  months  from  the  operation  the 
patient  should  be  able  to  move  the  new  joint  freel}'  and  efficiently, 
to  dress  and  feed  himself  easily,  and  to  lift  fairly  heavy  weights.  But 
it  will  be  nine  months  or  a  year  before  the  joint  is  thoroughly  firm  and 
strong. 

Repeated  Excision. — I  have  tried  this  in  three  cases,  two  of  them 
instances  of  obstinate  pulpy  disease ;  in  each  a  very  useful  but  much 
shortened  limb  resulted.  In  the  third,  partial  excision  had  been 
performed  at  a  provincial  hospital  for  an  injury  to  the  lower  epiphysis 
of  the  humerus  in  a  boy  of  14.  Great  pains  had  been  taken,  but  the 
limb  was  almost  completely  stiff  and  at  an  obtuse  angle.  After 
re-excising  the  joint  completely,  I  secured  a  useful  angle,  admitting  of 
the  hand  being  brought  to  the  mouth,  placed  behind  the  back,  &c.,  so 
that  the  bo}'  could  feed  and  dress  himself.  The  movements  of  the 
joint  ultimately  remained  much  restricted  owing  to  the  absolute  apathy 


condyles.  The  patient  was  the  subject  of  tertiary  syphilis,  and  the  operation  was 
performed  three  years  after  an  injury  to  the  elbow.  The  joint  is  stated  to  have  been 
completely  disorganised.  Nine  mouths  later  she  was  able  to  follow  her  occupation  as 
charwoman  with  full  use  of  the  joint. 

*  Pronation  and  supination  in  a  child  are  often  only  apparent,  the  forearm  and  arm 
being  rotated  together  from  the  shoulder. 

f  In  some  cases  the  regain  of  only  a  limited  amount  of  movement  is  unavoidable — 
e.g.,  where  an  injury  to  the  elbow-joint  requiring  excision  co-exists  with  a  fracture  of  the 
humerus  necessitating  absolute  rest  of  the  limb.  Here  the  bone  ends  must  be  removed 
very  freely. 


ii8  OPERATIONS   ON   THE   UPPER   EXTREMITY. 

and  indifference  of  the  patient.  While  opening  up  tlie  old  wound  and 
again  separating  the  bone  ends  gives  excellent  access  to  the  remaining 
disease,  this  step  will  be  but  seldom  required  if  the  rule  is  followed, 
after  excision  of  such  joints,  to  give  ether  rei^eatedh'  as  soon  as  there 
is  evidence  of  persistent  disease,  and  slit  up  any  sinuses  or  undermined 
tissues,  thoroughly  use  sharp  spoons,  and,  if  needful,  pack  in,  for  a  few 
hours,  strips  of  iodoform  gauze  wrung  out  of  an  emulsion  of  glycerine 
and  iodoform  or  sulphur.  (See  the  remarks  made  on  this  subject 
under  "  Excision  of  the  Wrist  and  Knee.")  Where,  in  cases  of  failed 
excision,  the  tubercular  mischief  has  burrowed  out  amongst  the 
muscles,  where  osteitis  and  osteo-myelitis  are  also  present,  amputation 
is  to  be  preferred,  especially  if  the  general  condition  of  the  patient  is 
not  satisfactory.  In  flail-like  union,  where  the  limb  remains  quite 
useless  in  spite  of  the  employment  of  a  leather  support*  (which  it 
very  rarely  does),  where  the  muscles  are  not  helplessly  wasted, 
and  no  neuralgia  is  present,  re-excision  should  be  tried  in  prefer- 
ence to  amputation,  and  a  trial  may  be  made  of  uniting  the  bones 
with  wire. 

Other  Methods. — I  have  described  excision  by  a  single  posterior 
incision,  because  I  consider  that  this  method  gives  the  best  results  in 
the  largest  number  of  cases,  and  is  best  suited  to  the  majority  of 
operators  who  will  not  perform  this  operation  very  frequently,  and  who 
should,  therefore,  strive  to  perfect  themselves  in  one  method.  T)ie 
above  method  is  very  simple  ;  it  affords,  if  freely  made  and  efficiently 
aided  by  retractors,  ample  exposure  of  the  joint ;  its  limited  inter- 
ference with  the  triceps  does  not  prevent  the  regain  of  complete 
extension.     Therefore  other  methods  will  be  very  briefly  given. 

M.  Oilier  {loc.  sujira  cit.,  p.  200),  while  admitting  that  the  single 
posterior  incision  allows  of  the  fulfilment  of  the  essential  conditions  of 
the  subperiosteal  method,  considered  it  inferior  to  his  method  because 
it  affords  less  facility  for  the  different  steps  of  the  operation,  gives  less 
room,  and  is,  besides,  inferior  as  regards  the  after-treatment.  A  final 
and  especial  objection  given  is  that  this  incision  cannot  serve  as  an 
exi^loratory  one  when  the  surgeon  is  uncertain  whether  he  will  perform 
a  complete  or  partial  resection.  I  cannot,  with  all  due  respect  to  the 
late  Prof.  Oilier,  accept  any  of  the  first  three  objections  as  valid  ones  ; 
and,  with  regard  to  partial  resections,  I  have  elsewhere  (pp.  105  and  120) 
stated  that  my  opinion  of  them  is  a  very  unfavourable  one. 

Ollier's  Method  by  a  Bayonet-shaped  Incision.— This  method,  though  generally 
preferred  by  the  above  well-known  Lyons  surgeon,  was  introduced  by  him  especially  for 
cases  in  which  ankylosis,  which  could  not  be  broken  down,  was  present  in  an  extended 
position.  An  incision,  vertical  at  first,  made  above,  over  the  external  supra-condyloid 
ridge,  sinking  between  the  triceps  and  supinator  longus  from  a  point  2^  inches  above  the 
level  of  the  joint  to  the  top  of  the  external  condyle,  and  passing  vertically  down  over 
this  ;  the  incision  then  passes  obliquely  across  the  olecranon  between  the  outer  head  of 
the  triceps  and  anconeus,  and  below  descends,  vertically  again,  upon  the  posterior  border 
of  the  ulna  for  2  inches.  Through  this,  the  main  incision,  the  external  condyle,  head  of 
radius,  and  olecranon  are  dealt  with.  To  expose  the  inner  condyle,  make  sure  of  the  ulnar 
nerve,  and  to  det*h  the  soft  parts  and  lateral  ligament,  a  second  small  incision,  about 
2  inches  long,  is  made  internal  to  the  ulnar  nerve  and  parallel  with  the  inner  border  of 


*  See  the  case  mentioned  below  (footnote,  p.  122). 
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the  liuniorns.  Tlio  incision  is  ill,  (list  a  su|iei  (iciiil  one.  Ah  it  is  ciiiefuUy  deepened,  the 
jibove-inentionod  intcrniuscidar  planes  are  identified,  ami  along  these  planes  the  hones  and 
joint  are  reached,  by  division  of  the  periosteum  and  caitsule.  The  operation  is  eonipleted 
on  the  lines  already  Riven.  The  followinf^  a|>pear  to  me  to  be  objections  to  the  above 
method.  In  the  first  jjlace,  aidvylosis  in  the  extended  position  is  a  rare  condition,  and  the 
union  in  this  or  any  ankylosed  i)ortion  of  the  joint  which  cannot  be  safely  *  broken  down 
under  an  anicsthetic  can  be  divided,  after  the  back  of  the  joint  has  been  thoroughly 
exposed  by  a  single  vertical  incision,  by  an  osteotome  or  narrow-bladed  saw,  and  the 
operation  completed  in  the  usual  way.  I  have  not  found  that  this  step  "exposes  the 
neighbouring  parts  to  great  risk  of  injury"  (Mac  Cormac).  Further,  the  central  or 
oblique  part  of  the  incision  must  surely  diviilc  the  very  important  outer  expansion  of  the 
triceps.  Finally,  while  the  main  incision  exposes  fully  the  parts  about  the  external 
condyle,  the  small  internal  one,  while  introducing  a  complication,  would  be  inadequate, 
with  most  operators,  for  the  separation  of  parts  on  the  inner  side  of  the  wound. 

Method  by  Two  Lateral  Incisions. — Both  Oilier  and  Huetcr  have  employed  this 
method  largely,  especially  advocating  it  in  cases  of  ankylosis.  By  a  small  ulnar  incision, 
made  vertically,  about  an  inch  long,  slightly  to  the  front  of  the  internal  condyle,  the 
attachment  of  the  flexor  nuisclos  and  the  internal  lateral  ligament  are  detached.  By  a 
radial  incision,  4  inches  long,  with  its  centre  over  the  external  condyle,  the  structures  on 
the  outer  side  are  next  dealt  with.  The  bone  ends  may  be  removed  by  a  narrow  saw.  It 
is  claimed  that  this  method  interferes  less  with  the  triceps  than  that  by  a  single  posterior 
incision,  and  this  is  no  doubt  correct.  It  is  well  known,  however,  that  after  the  latter 
method  complete  extension  may  often  be  regained.  Whether  the  second  chief  advantage 
claimed  for  this  method  is  correct — viz.,  that  the  ulnar  nerve  does  not  come  into  view, 
and  is  placed  beyond  the  reach  of  injury — is,  I  think,  considering  the  amount  that  has  to 
be  done  through  a  very  limited  incision,  much  more  doubtful.  If  lateral  incisions  are 
employed  I  should  prefer  two  freer  ones,  of  3.^  or  4  inches  long,  and  to  recognise  and  draw 
aside  the  ulnar  nerve.  Such  incisions  have  been  employed  by  Dr.  Stimson,  of  New  York, 
in  the  treatment  of  old  unreduced  dislocations  (Jlrans.  Amer.  Surg.  Afiiior.,  vol.  ix.  p.  462). 
This  method  has  been  adopted,  as  preferable  to  others,  by  Messrs.  Watson  Cheyne,  C.B.,  and 
Burghard  (/(«■.  xupra  cif.')  both  for  erasion  and  excision  of  the  elbow-joint.  It  is  referred 
to  above  (p.  114),  and  will  be  described  later,  under  the  head  of  "  Erasion,"  p.  123. 

Excision  in  Cases  of  Gunshot  Wounds. — The  following  points  are  brought  out 
by  Dr.  Otis  as  the  results  of  this  operation  in  the  great  Civil  War  of  America  (^Mcd.  and 
Stirg.  Jli'itory  of  the  War  of  tlie  Rebellion,  pt.  ii.  pp.  845  et  scq.').  Compared  with  excision 
of  the  shoulder,  the  results  were  less  brilliant.  The  cases  are  divided  into  the  following 
groups : — I.  Primary  E.rcisions. — 250  cases,  with  a  death-rate  of  2i-3  per  cent.  :  27  of 
the  250  were  ultimately  amputated.  II.  Intermediate  Excisiom,  i.e.,  during  the  period 
of  inflammation,  three  to  four  weeks. — 197  cases,  with  a  death-rate  of  35*2  per  cent., 
nearly  14  per  cent,  greater  than  that  of  primary  excision  :  19  were  submitted  to  amputa- 
tion later  on  ;  62,  or  nearly  half  of  the  cases,  were  reported  to  have  complete  ankylosis.f 
III.  Secondary  Exciaiom,  thirty  days  or  more  after  the  injury. — 54  cases,  with  a  mortality 
of  9  per  cent. 

Period  of  Election. — Dr.  Otis,  after  remarking  that  this  has  hitherto  been  unsettled, 
states :  "  I  believe  that  the  evidence,  when  fully  analysed,  will  demonstrate  that  this 
resection  conforms  to  the  general  rule  in  shot-fractures  of  the  limbs,  that  primary 
operations  are  preferable  whenever  it  is  certain  that  recoui-se  must  eventually  be  had  to 
operalive  interference."  In  the  future,  "intermediate"  excision  with  strict  antiseptic 
precautions  and  efficient  drainage  will,  probably,  be  no  more  dangerous  than  "primary." 
The  frequency  of  a  flail-joint  after  "  primary  "  excisions  is  due  (a)  to  the  large  amount 
of  bone  often  removed,  (3)  to  the  small  reparative  power  of  the  periosteum  uninflamed 
at  this  stage,  (7)  to  the  often  necessarily  inefficient  after-treatment.     Sir  W.  Mac  Corraac 

*  In  young  subjects,  where  the  ankylosis  has  lasted  long  and  the  bones  are  atrophied, 
undue  force  may  break  one  or  more  of  the  bones  or  injure  one  or  more  of  the  epiphyses 
above  or  below  the  line  of  ankylosis,  instead  of  loosening  this. 

t  Thus,  if  patients  escape  the  risks  of  operations  on  inflamed  soft  parts,  bones,  <fcc. 
(p.  104),  the  ultimate  result  may  be  a  fixed  joint. 
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wrote  iSur(i.  Oprr.,  pt.  ii.  p.  380)  :  "In  military  smgery  most  authorities  agree  that  the 
danger  to  life  is  less  after  a  primary  resection,  but  the  functional  results  are  not  so  good, 
and  primary  resection  is,  as  a  rule,  impracticable  in  the  field."  In  some  of  the  above 
cases  removal  of  detached  fragments  seems  all  that  was  done.  This  incomplete  operation 
does  not  appear  to  be  more  successful  in  military  than  in  civil  surgery.  As  pointed  out 
by  Prof.  Esmarch,  free  division  of  the  capsule  of  the  joint  deprives  the  wound  of  much  of 
its  danger. 

With  regard  to  the  results  of  this  operation  in  the  Franco-German  war.  Dr.  Otis 
(p.  904)  says  that  the  average  results  met  with  by  the  Prussian  surgeons  are  not 
discouraging,  but  the  results  reported  by  the  surgeons  attached  to  the  French  army  of 
that  day  are  "simply  appalling."  Dominick  has  tabulated  263  cases  in  which  the 
results  were  accurately  noted  after  the  Franco-German  war  :  in  28  cases  (io-6  per  cent.) 
there  was  good  active  motion,  and  a  more  or  less  useful  hand  ;  in  129  cases  (49  per 
cent.)  ankylosis  took  place,  in  31  with  a  useless  hand  ;  in  24  cases  there  was  an  "  active  " 
flail,  with  a  more  or  less  useful  hand  ;  in  41  cases  a  "  passive  "  flail-joint,  with  a  useless 
extremity. 

Mr.  G.  H.  Makins,  C.B.  {Surgical  Mvj^eriences  in  S.  Africa,  1899— 1900,  p.  236)  does 
not  mention  any  case  in  which  excision  of  the  elbow-joint  was  performed.  He  writes 
"  Injuries  to  this  joint*  came  second  in  frequency  in  my  experience  to  those  of  the  knee. 
They  were,  in  fact,  comparatively  common,  especially  in  conjunction  with  fractures  of  the 
various  bony  prominences  surrounding  the  articulation.  Fractures  of  the  lower  end  of 
the  humerus  were  of  worse  prognostic  significance  than  those  of  the  ulna,  on  account  of 
the  greater  tendency  to  splintering  of  the  bone.  I  saw  several  cases  of  pure  perfora- 
tion of  the  olecranon  without  any  signs  of  implication  of  the  elbow-joint.  Several  cases 
of  suppuration  which  came  under  my  notice  did  well.  I  saw  one  of  them,  six  months 
after  the  injury,  with  perfect  movement"  Qvide  infra,  p.  154). 

Partial  Excision. — The  value  of  this  has  been  disputed.  I  have 
already  (p.  105)  expressed  myself  as  unfavourable  to  it.  I  have  had 
opportunities  of  watching  three  cases  which  came  under  ni}^  observation 
with  removal  of  the  condyles  in  the  one  and  the  olecranon  process  in 
the  two  others.  A  most  unsatisfactory  amount  of  stiffness  persisted. 
In  cases  of  disease  I  should  never  recommend  it,  as  it  is  likel}-  to 
be  followed  by  imperfect  removal  of  the  parts  affected  as  well  as  b}^ 
ankylosis.!  So,  too,  this  step  should  be  rejected  in  cases  of  ankylosis. t 
In  excision  for  injury  it  would  be  permissible  to  leave  the  articular  ends 
of  the  bones  of  the  forearm  untouched  when  it  had  been  needful  to 
remove  the  end  of  the  humerus  yery  freely.  In  such  cases  careful 
passive  and  active  movements  would  be  additionally  called  for.  The 
only  cases  in  which  partial  excision  of  the  elbow-joint  would  recopamend 
itself  to  me  are  such  instances  as  the  case  of  excision  of  the  head  of  the 
radius  and  lower  end  of  the  humerus  related  at  p.  126,  and  the  more 

*  Apparently  all  the  injuries  were  from  bullet  and  not  shell. 

f  In  support  of  the  above  opinion  I  would  refer  my  readers  to  the  following  case, 
under  the  care,  be  it  noted,  of  a  surgeon  with  scarcely  rivalled  operative  experience — 
Billroth  (^Clin.  Surg.,  p.  370).  "  In  a  well-nourished  child,  a;t.  14,  who  had  had  disease  of 
the  elbow  for  six  years,  originating  without  known  cause,  I  partially  excised  the  joint, 
i.e.,  removed  only  the  carious  portions  of  the  trochlea  and  the  olecranon,  together  with  a 
small  part  of  the  condyle  of  the  humerus.  The  parts  healed  up,  but  complete  ankylosis 
followed.  This  was  forcibly  broken  down  under  anfesthetics,  but  considerable  reaction 
invariably  followed,  and  the  ankylosis  returned  as  before.  I  then  resected  the  joint  again, 
removing  the  end  of  the  humerus  subperiosteally,  with  a  satisfactory  result." 

X  Sir  W.  Mac  Cormac  pointed  out  that  in  these  cases  to  excise  the  end  of  the  humerus 
alone  will  not  permit  of  pronation  or  supination  afterwards,  as  the  radius  and  ulna  are 
soldered  together  at  their  upper  ends. 
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coniinon  one,  excision  oltlic  tVju-tnnd  inlenml  ('picoiidyli'  or  cpitroclilca. 
llenioval  of  this  process  will  be  esi)eciiilly  iiuliciited  when  it  is  niiulc 
out,  at  once  or  later  on,  to  be  the  cause  of  limited  niovenniit  in  the 
elbow-joint,  or  when  it  is  the  cause  of  pressure  upon  th(!  ulnar  nerve.* 
Cases  in  which  the  eijicond^le  has  been  successfully  removed  for  the 
latter  reason  will  he  found  recorded  l>y  Mr.  -I.  Hutchinson,  jini.  (lirit. 
Mid.  Jouni.,  vol.  i.  1892,  p.  113),  and  j\Ir.  Poland  {Tiiininatir  St'pura- 
tion  of  the  Epiphysca,  p.  355),  this  latter  surgeon  givin<f  several  cases 
besides  his  own.    I  may  remind  my  readers  that  in  some  of  these  cases 

Fig.  66. 
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Periosteal  elevator  and  other  instruments  of  very  useful  pattern  fur  excision  of 
joints.     (Farabeuf.)t 

of  fractured  internal  epicondyle  the  joint  is  opened  and  serious 
ankylosis  will  follow  expectant  treatment.  Further,  that  in  many  of 
the  recorded  cases  of  separation  of  the  internal  epicondyle,  the  joint 
having  apparently  escaped,  the  amount  of  ankylosis  which  follows  is 
quite  out  of  proportion  to  the  slight  amount  of  injury  (Malgaigne, 
quoted  by  Poland,  loc.  supra  cit.,  p.  376).  In  sucli  cases  more  than  a 
partial  excision  will  be  required.  Dr.  G.  E.  Davies,  of  Philadelphia, 
advises  osteotomij  of  the  humcnts  for  cubitus  varus,  the  deformity  which 
may  follow  a  fracture  of  the  internal  condyle  not  corrected  at  the  time 
of  the  accident.  He  looks  upon  this  as  the  most  common  of  fractures 
about  the   elbow-joint.       Technique. — An    incision    is    made  over  the 


*  The  nerve  lies  in  a  groove  at  the  back  of  the  process,  being  held  in  place  also  by 
fibres  which  pass  from  the  epicondyle  to  the  olecranon,  giving  attachment  to  part  of  the 
flexor  carpi  ulnaris. 

t  They  can  be  obtained  at  Hawksley"s,  357,  Oxford  Street ;  also  from  Down  Bros. 
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internal  cond^'le  and  prolonged  upwards,  and  the  bone  exposed  by  careful 
dissection.  The  brachial  artery  and  the  median  nerve  lie  to  the  outer 
side  and  in  front  of,  the  ulnar  nerve  to  the  inner  side  and  behind  this 
incision.  The  edges  of  the  wound  having  been  well  retracted,  a  narrow 
osteotome  is  introduced  and  the  bone  divided,  but  not  completely. 
The  remainder  is  then  fractured  or  bent  until  the  desired  position  is 
attained.  The  limb  is  kept  extended  in  plaster  of  Paris  for  six  weeks; 
after  removal  of  this,  massage  and  movement  restore  the  mobility 
of  the  joint  in  two  weeks.  Three  cases  are  given  with  successful 
results  {Annals  of  Snrciery,  ^?iw.  i8gg). 

Unfavourable    Results    of   Elbow-Joint    Excision. 

I.  Persistence  of  tuberculous  disease.  This  is  especially  likely 
when,  previous  to  the  operation,  the  capsule  has  been  perforated  and 
disease  has  burrowed  out  amongst  the  origins  of  the  flexors  or  ex- 
tensors. 2.  Caries  and  chronic  osteo-myelitis.  These  are  not  unlikely 
to  supervene  when  the  reparative  power  is  poor  and  the  wound  becomes 
infected.  3.  Ankylosis.  This  is  not  uncommon  in  children,  owing  to 
the  great  tendency  of  inflannnatory  products  to  organise  quickly  in 
early  life.  Furthermore,  there  is  the  difficulty  of  getting  them  to  use 
the  joint  or  submit  to  passive  movement;  all  they  will  do  is  to  move 
their  arm  and  forearm  from  the  shoulder-joint  (p.  117).  But  thorough 
persevering  treatment  will  secure  a  sound  though  stilf  joint,  with  a  very 
useful  hand.  4.  A  flail-like  joint.*  A  limb  may  remain  weak  for 
some  time,  owing  to  the  muscles  not  taking  on  firm  attachments. 
Friction  and  galvanism  should  be  used  perse veringly.  If  there  is  too 
much  separation  between  the  ends,  the  patient  should  wear  a  well- 
moulded  support ;  the  use  of  the  hand  and  fingers  will  thus  be  retained, 
and,  if  the  patient  is  young,  gradual  and  great  improvement  will  very 
likely  take  place  in  the  elbow.  Re-excision  and  wiring  may  be  tried  in 
some  cases  with  healthy  patients.  According  to  Sir  W,  Mac  Cormac 
{loc.  supra  cit.,  p.  398)  most  of  the  flail-joints  follow  the  extensive 
removal  of  the  lower  end  of  the  humerus,  especially  in  cases  of  injur3\ 
In  such  cases  the  periosteum  of  the  condyles  and  the  muscular  attach- 
ments should  be  as  little  interfered  with  as  possible.  He  pointed  out 
that  flail-joints  are  of  two  kinds: — (i)  Active  flail-joints,  in  which  the 
muscles  are  strong  and  exercise  control.  These  may  be  very  useful, 
especially  when  aided  by  a  support  to  the  elbow.  (2)  Passive  flail- 
joints,  where  the  muscles  are  wasted,  and  the  hand  only  can  be  used  by 
the  employment  of  a  supporting  splint.  5.  If  the  wound  becomes 
infected ;  cellulitis,  erysipelas,  &c.  6.  Secondary  haemorrhage.  This 
occurred  in  11  out  of  250  military  cases  (Otis,  loc.  cit.,  p.  860).  7.  A 
useless  limb,  owing  to  the  muscles  being  utterly  wasted  from  long 
disease  and  disuse.  8.  Injury  to  the  ulnar  nerve  with  its  resulting 
interference  with  motion,  sensation,  and  nutrition.  A  few  days  after 
the  excision  the  nerve  should  be  found  by  a  second  incision  below  and 
in  front,  traced  upwards  and  united.     9.  An  adherent  scar. 


*  Mr.  C.  Forster  QLancet,  1872,  vol.  i.  p.  3)  related  a  case  in  which  the  right  limb  was 
a  perfect  flail,  yet  with  the  help  of  a  leather  moulded  splint  all  the  movements  of  the 
fingers  were  good,  and  the  patient  could  do  needlework  and  write  well.  Such  a  splint 
is  capped  to  the  shoulder  and  moulded  to  the  limb  down  to  the  wrist,  leaving  the  fingers 
free,  and  strapped  round  the  chest. 
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This  opcnitioii  luis  not  Ix-cii  extensively  pnictised,  piirllv  on  aceoiint 
of  the  good  results  given  hy  a  ciiiefiilly  perf'oniKMl  excision,  and  piirtlv 
because  this  joint  does  not  lend  itself  to  free  exposure  by  so  simple  im 
incision  iis  in  the  case  of  the  knee-joint.  The  statement  of  some 
surgeons  that  in  cliildren,  at  the  present  day,  excision  of  joints  f(jr 
tuberculous  disease  is  quite  unnecessary,  as  enision  is  perfectly  satis- 
factory, requires  qualification.  Whatever  be  the  joint,  erasion  can  only 
be  ])erfectly  satisfactory  if  performed  in  suitable,  i.e.,  earl}',  cases. 
Where  the  bones  themselves  are  not  diseased,  erasion  will  give  better 
results  than  excision  ;  but  tuberculous  disease  of  the  joints,  and  among 
them  the  elbow,  does  not  always  come  before  the  surgeon  in  its 
early  stage. 

Mr.  Glutton,  at  a  meeting  of  the  Medico-Chirurgical  Society  {Brit. 
Med.  Journ.,  Dec.  16,  1893),  advocated  early  erasion  of  the  elbow-joint 
in  place  of  late  excision.  He  exposed  the  joint  by  dividing  the 
olecranon.  Nine  cases  were  thus  treated.  Of  these  the  first  two  had 
ankylosed  joints,  but  ver}'  serviceable  limbs.  Six  cases  resulted  in 
more  or  less  movement  in  the  joint,  with  cessation  of  the  disease.  The 
ninth  and  last  case  was  subsequently  excised. 

While  I  would,  first,  allow  that  I  have  no  personal  experience  of 
erasion  of  the  elbow-joint,  I  am  very  doubtful  if  this  operation  will  give 
results  equal  to  those  of  a  well-performed  excision.  In  experienced 
hands  erasion  will  usually  remove  all  the  disease,  but  here  we  want  a 
movable,  and  a  freely  movable,  joint  as  well.  Judging  from  Mr. 
Glutton's  cases,  I  doubt  if  the  latter  will  be  obtained  if  erasion  of  this 
joint  comes  into  vogue  on  a  large  scale.  And,  speaking  from  an 
experience  of  some  forty  cases  of  erasion  of  the  knee,  I  think,  after 
erasion,  there  nmst  be  a  tendency  to  fibrous  ankylosis  between  the  ends 
of  the  bones  which  are  left.  Now,  this  is  not  a  matter  of  much  import- 
ance in  the  lower  extremity,  where  a  firm  support,  as  little  shortened 
as  possible,  is  the  chief  point  to  l)e  attained.  In  the  case  of  the  elbow- 
joint,  on  the  other  hand,  complete  removal  of  the  disease  and  free 
mobility  are  the  height  of  our  desires.  The  latter  certainly — and,  I 
believe,  the  former  also  with  the  majority  of  operators — will  be  best 
attained  by  excision  with  free  removal  of  the  ends  of  the  bones  (p.  114). 
Next  to  thorough  exposure  and  complete  removal  of  the  disease,  a  freely- 
movable  joint  is  what  we  require  here,  and,  if  this  be  attained,  it 
matters  very  little  if  the  limb  is  shortened. 

Erasion  of  the  Elbow-Joint. — The  following  account,  owing  to 
my  want  of  experience  of  this  operation  here,  is  taken  from  the 
Manual  of  Surgical  Treatment,  pt.  ii.  p.  260,  by  Messrs.  Watson 
Gheyne,  G.B.,  and  Burghard.  It  will  be  noticed  that  these  writers  speak 
guardedly  of  the  amount  of  movement  which  may  be  expected  after- 
wards. "  In  children  the  operation  will  be  arthrectomy.  Arthrec- 
tomj'  in  children  is  an  extremely  satisfactory  operation,  which  generally 
leaves  a  certain  amount  of  movement,  although  the  restoration  of 
function  is  not  complete.  The  operation  is  best  performed  through 
two  long  lateral  incisions,  one  on  either  side  of  the  joint.  On  the 
inner  side,  the  incision  should  reach  from  just  below  the  point  at  which 
the  ulnar  nerve  pierces  the  internal  intermuscular  septum  downwards 
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to   about   2   or  3  inclics  below  the   level  of  the  joint.      On  the  outer 
side,  the  incision  may  extend  slightly  higher  up  the  arm,  but  must  not 
reach  as  low  down  on  the  forearm  for  fear  of  injuring  the  posterior 
interosseous  nerve  just  opposite  the  neck  of  the  radius.     It  is  well  to 
make  the  incisions  as  free  as  possible  because  plenty  of  room  is  required 
to  enable  the  surgeon  to  see  clearly  what  he  is  doing.     The  incisions 
are  carried  down  to  the  condyles  of  the  humerus,  and  the  removal  of 
the  synovial  membrane  from  the  back  of  the  joint  is  proceeded  with. 
The  capsule  can  usually  be  readily  defined  especial!}'  upon  the  outer 
side,  and  the  skin  and  subcutaneous  tissues  are  raised  from  it  by  the 
handle  of  the  knife  or  a  blunt  dissector.     The  whole  of  the  capsule 
over  the  radio-ulnar  and  the  radio-humeral  articulations  is  thus  gradu- 
ally separated  as  far  as  the  edge  of  the  olecranon.     The  triceps  is  also 
raised  from  the  capsule  as  far  as  the  middle  line  of  the  joint,  when  a 
similar  procedure  is  adopted  on   the  inner  side,  care  being  taken  to 
raise  the  ulnar  nerve  from  its  groove  behind  the  internal  condyle  along 
with  the  soft  parts  and  not  to  injure  it.     The  fingers  can  then  be  made 
to  meet  across  between  the  triceps  and  the  capsule,  and  thus  the  whole 
of  the  upper  part  of  the  synovial  membrane  is  easily  separated  and  can 
be  divided  b}'  a  knife  just  at  its  reflection  on  to  the  bone,  and  peeled 
carefull}'  downwards ;  it  is  also  divided  on  each  side  in  the  line  of  the 
incisions,  and  is  cut  away  below  at  its  attachments  to  the  olecranon, 
and    to   the  radius  and    ulna.      The   entire  posterior    portion   of   the 
synovial  membrane  is  thus  removed,  and  the  next  step  is  to  deal  with 
the  anterior  portion.     In  order  to  do  this  satisfactorily  it  is  generally 
advisable  to  partially  detach  the  tendinous  origins  of  the  muscles  from 
the  condyles  of  the  humerus,   beginning   over  the  outer   one.      The 
periosteum  is  incised  and  stripped  forwards,  together  with  the  muscles 
arising  from  it,  with  a  periosteum-detacher ;  these  structures  are  pulled 
forcibly  forwards,  an  assistant  holds  the  limb  flexed  to  a  right  angle, 
and  the  anterior  surface  of  the  capsule  is  defined  and  separated  by  a 
blunt  dissector  and  the   fingers.     Special  care   must  be  taken  not  to 
damage  the  posterior  interosseous  nerve  in  the  lower  part  of  the  incision. 
The  structures  on  the  inner  side  are  then  dealt  with  in  a  similar  manner, 
the  periosteum  and  the  tendinous  origins  of  the  muscles  being  separated 
from  the  internal    epicond3'le  and  the  capsule  defined  and  separated 
from   them.     The  finger  can  soon  be  made  to  pass  across  from  one 
incision  to  the  other  between  the  capsule  and  the  superficial  structures, 
amongst   which   will  be  the  brachial   artery.     By  passing  the   finger 
across  i'rom  one  incision  to  the  other,  and  by  stripping  the  soft  i)arts 
upw^ards  and  downwards  the  entire  front  portion  of  the  capsule  can  be 
separated  and  may  be  cut  across  at  its  attachment  to  the  bones,  and 
removed  wdiole.     The  lateral  ligaments  are  divided  in  doing  this,  and 
the  ends  of  the  bones  can  then  be  easily  protruded  through  the  wound ; 
the  olecranon  is  first  pushed  through  whichever  incision  it  can  be  made 
to  project   from   more  easil}' — generally  the   outer — and  the   s3'novial 
membrane  of  the  radio-ulnar  articulation  is  completely  removed.     The 
orbicular  ligament  will  also  require  careful  inspection  for  it  is  often 
diseased.     After  all  the  synovial  membrane  has  been  removed  from  its 
attachment  to   the  bone,  and  after  any  portions  of  cartilage  or  bone 
that  are  affected  have  been  shaved  off  with  a  knife  or  freely  gouged  out, 
the  humerus  is  protruded  through  one  of  the  w^ounds — generally  the 
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iuiici" — Mild  (■xiiiniiicd.  Special  uttciitioii  must  be  paid  to  llic  (dcciMiioii 
jiiid  coioiioid  lussR',  luid  tlic  articular  suit'iice  must  bo  treated  in  11 
maniuT  similar  to  tbat  adopted  for  tlie  bones  of  tlie  forertrm.  After 
the  disi'iise  has  been  thorou^ddy  removed,  the  bones  arc  rcphiccMl,  the 
wounds  stitched  up  witliout  a  (h'uinage  tube,  the  usual  antiseptic  (h'ess- 
ings  applied,  and  the  limb  placed  upon  an  internal  angular  splint. 
Should  septic  sinuses  be  present,  they  must  be  treated  by  excision  if 
])ossible,  or  at  any  rate  by  thorough  scraping,  the  articular  surfaces 
should  then  be  sponged  over  with  undiluted  carbolic  acid,  and  a 
drainage  tube  inserted  when  the  wound  is  sewn  x\\) ;  when  no  sinuses 
are  present,  drainage  is  seldom,  if  ever,  necessary.  After-treatment. — 
The  splints  should  be  retained  for  three  or  four  weeks,  after  which  the 
arm  should  be  kept  in  a  sling  for  another  two  or  three  weeks,  and  the 
patient  encouraged  to  move  it  freely.  There  is  no  particular  advantage 
in  performing  passive  movement ;  in  a  child,  the  arm  will  be  constantly 
used,  and  the  result  will  be  as  good  by  leaving  the  case  to  nature  as  by 
trying  to  force  it  with  passive  movement.  The  only  form  of  passive 
movement  that  is  really  desirable  is  rotation  of  the  hand,  and  this  may 
be  practised  diligently,  both  actively  and  passivelj'." 


EXCISION    OF    THE    SUPERIOR    RADIO-ULNAR    JOINT. 

Indications. — This  operation  may  be,  very  occasionally,  made  use 
of,  with  ever}'  precaution,  in  old  cases  of  dislocation  of  the  head  of 
the  radius,  where  reduction  has  not  been  effected  owing  to  the  amount 
of  swelling,  &c.,  and  where  the  movements  of  the  forearm  are  much 
hampered,  especially  in  a  young  and  healthy  adult. 

Operation. — An  incision  about  2  inches  long  is  made  over  the  pro- 
jecting head  of  the  bone  behind  or  through  the  posterior  part  of  the 
supinator  longus.  The  soft  parts  having  been  separated  with  a  blunt 
dissector  and  held  aside  with  retractors,  the  neck  of  the  radius  is  care- 
fully divided  with  a  fine  saw  or  cutting  bone-forceps.  Sufficient  bone 
must  be  removed  here  or  from  the  external  condyle  to  leave  a  gap  that 
will  avoid  the  risk  of  fresh  ankylosis.  The  musculo-spiral  nerve  lies  to 
the  inner  side,  and  great  care  must  be  taken  not  to  interfere  with  this 
or  the  biceps  tendon.  The  forearm  should  be  put  through  its  move- 
ments (p.  114)  freely  but  carefully,  while  the  patient  is  under  the 
anaesthetic,  so  as  to  break  down  adhesions.  An}'  needfid  drainage 
should  be  provided,  and  every  care  taken,  b}'  not  interfering  with  the 
soft  parts  more  than  is  absolutely  needful,  and  by  keeping  the  wound 
aseptic,  to  secure  primary  union,  and  thus  avoid  the  risk  of  stillness 
again  occuring.  After  a  few  days  a  sling  may  be  substituted  for  a 
splint,  and,  ten  to  fourteen  days  later  (p.  117),  passive  movements  made 
use  of  daily,  with  the  aid  of  an  anaesthetic  if  needful. 

In  October  1894  I  excised  the  head  of  the  radius  in  the  following 
obscure  and  instructive  case  : 

In  the  previous  August  the  lad,  aged  12,  had  fallen  from  a  ladder  partly  on  to  his  feet, 
partly  on  his  right  elbow,  not  on  the  hand.  Much  swelling  of  the  joint  had  followed, 
with  subseijuent  stiffness,  rendering  the  limb  very  useless.  Passive  movement  had  been 
tried,  but  the  patient  had  done  his  best  to  render  the  result  negative.  The  forearm  was 
fixed  in  a  position  midway  between  pronation  and  supination,  and  flexed  at  a  right  angle. 
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No  flexion  was  possible  beyond  this.  Passive  extension  to  about  120°.  Pronation  and 
supination,  passive  and  active,  quite  abolished.  A  prominence — ?  the  head  of  the  radius 
— to  be  felt  below  the  external  condyle,  but  not  admitting  of  rotation  ;  there  was  no 
crepitus.  Dr.  Harsant,  of  Bristol,  sent  me  the  case  as  one  probably  of  dislocation  of  the 
head  of  the  radius,  and  with  this  view  I  agreed,  though  against  it  were  the  history  of 
direct  violence  and  the  absence  of  any  rotation  in  the  swelling.  On  exploration  of  the 
injury  by  a  free  lateral  incision,  it  turned  out  to  be  one  of  those  rare  cases  of  fracture 
through  the  neck  of  the  radius.  Just  below  the  external  condyle  the  head  of  the  radius 
was  found  separated  from  the  shaft  by  a  fracture  through  the  upper  part  of  the  neck,  and 
lying  with  its  articular  surface  turned  directly  outwards.  On  removal  of  this  there  was 
distinct  improvement  in  pronation,  but  little  in  supination.  Flexion  was  now  possible  to 
40°,  and  extension  to  almost  the  complete  range,  but  only  on  forcible  movement.  As  the 
movements  were  still  incomplete,  and  certainly  would  not  be  retained,  I  removed  the 
capitellum  of  the  humerus  from  the  same  incision  with  a  narrow  osteotome.  The  forearm 
could  now  be  put  through  its  full  range  of  movements.  The  wound  healed  under  an 
aseptic  clot,  and  the  patient,  when  he  left  my  care  five  weeks  later,  had  recovered  almost 
complete  active  movements  of  the  joint,  though  the  whole  limb  was  still  weak.  Three 
months  later  I  heard  that  he  could  "do  everything  nearly  as  before  the  accident,  and  that 
he  could  also  carry  considerable  weights." 

Mr.  AVainwright  {Clin.  Soc.  Trans.,  vol.  xix.  p.  332)  records  a  somewhat  analogous 
case,  in  which,  in  an  adult,  he  removed  the  head  of  the  radius,  which  was  vertically 
fractured,  and  the  coronoid  process,  which  had  been  imperfectly  united  with  fibrous 
tissue.  The  accident  had  taken  place  three  months  before.  The  movements  of  the  limb 
were  distinctly  improved  by  the  operation. 


UNUNITED  FRACTURE  OF  THE  OLECRANON. 

Indications. — For  some  further  details  the  reader  is  referred  to  the 
remarks  on  treatment  of  ununited  patella  by  wirincj.  A.  Simple  Frac- 
ture.— (i)  Operation  should  be  the  rule  directly  after  the  injury,  under 
favourable  surroundings,  in  a  healthy  patient  to  whom  the  unimpaired 
movements  of  the  limb  are  of  the  first  importance.  And  the  indication 
for  operation  here  will  be  greater  if  there  be  much  lateral  tearing  of  the 
joint-capsule,  as  shown  by  distension  and  bulging.  (2)  Where,  in 
spite  of  careful  treatment,  the  limb  is  weak  and  its  usefulness  seriously 
interfered  with,  especially  where  the  occupation  of  the  patient  requires 
vigorous  extension  of  the  elbow\  *  (3)  Where  such  treatment  has  not 
been  used,  but  the  time  for  it  has  gone  by.  In  either  case  the  patient 
should  be  young  and  healthy.  His  future  life  and  the  surroundings 
under  wdiich  this  will  be  spent  must  also  be  taken  into  account.  The 
object  of  the  operation,  its  possible  risks  and  the  need  of  his  full  and 
intelligent  co-operation  should  be  fully  explained  to  him.  It  is  well  for 
another  patient  who  has  had  the  operation  performed,  to  meet  him. 
Moreover  the  patient  should  realise  that  a  union,  however  close  and 
useful  it  may  be  at  first  after  a  judicious  employment  of  splints,  will 
not  remain  so  if  submitted  to  constant  and  laborious  work.  Another 
clear  but  rare  indication  for  wiring  is  when  both  olecrana  have  been 
fractured,  or  when  a  patient,  in  addition  to  a  fracture  of  one  olecranon, 
has  a  fracture  anywhere  in  the  opposite  upper  extremity,  thus  render- 
ing him  very  helpless.     I  may  here  make  a  suggestion  to  my  juniors. 


*  The  surgeon  will  examine  how  far  this  power  is  lost,  to  what  extent  the  triceps  has 
wasted,  and  what  evidence  of  union  there  is  between  the  fragments. 
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Wliore,  for  iiiiy  reason,  opciiitioii  is  not  pcrfoniicd,  tlicre  sliould  be  no 
tiiiK'  wiistt'd  with  trouMcsonie  splints,  dillicult  iind  iisinilly  lutile 
jittenipts  to  draw  down  tlic  upper  tVa^Mnent  with  strappinf^,  Sec,  Ijiit  the 
case  shouhl  be  assiduously  treated  from  the  first  with  well  aiiplied 
nmssa{^e.  If  this  be  intelligently  carried  out,  the  wasting  of  the  triceps 
and  other  muscles  does  not  take  place,  the  efiiised  products  are  quickly 
absorbed,  and  the  adhesions  in  and  about  the  joint  are  prevented.  The 
patient  carrii's  his  arm  in  a  sling,  and  begins  to  use  it  cautiously.  The 
result  is  excellent  with  far  less  irksomeness  to  the  patient,  and  trouble 
on  the  part  of  the  surgeon.  B.  Conipoioid  Fracture. —  Here  the  opera- 
tion is  distinctly  indicated  in  competent  hands.  The  free  incision 
required  will  relieve  the  tension  of  the  ecchymosed  soft  jiarts,  it  will 
aid  the  needed  asepsis,  it  will  admit  of  the  removal  of  any  detached 
fragments,  it  will  enable  the  surgeon  to  empty  the  j(unt  of  chjt,  which, 
even  if  it  do  not  suppurate,  will  persist  tediousl}'  and  impair  future 
movements.  Finally,  it  is  taken  for  granted  that  a  surgeon  under- 
taking this  operation  has  good  reason  for  feeling  confident  in  his 
knowledge  of  modern  surgei'y. 

Operation. — The  parts  having  been  most  carefully*  cleaned  before  and 
again  at  the  time  of  the  operation,  the  surgeon  raises  a  convex  flap  of  skin, 
subcutaneous  tissue  and  the  olecranon  bursa.  In  most  cases  the  con- 
vexity should  be  downwards.  The  incision  begins  a  little  above  the 
level  of  the  fracture,  about  i  inch  to  one  side  of  it,  and  is  then  carried 
downwards,  and  curved  across  the  back  of  the  elbow  about  i  inch 
below  the  lower  margin  of  the  olecranon,  and  then  finally  carried  up 
upon  the  opposite  side  to  a  point  opposite  to  where  it  began.  In  those 
old  standing  cases  where  there  is  reason  to  think  that  the  triceps  must 
be  elongated  in  order  to  bring  the  fragments  into  position  (vide  infra), 
the  convexity  of  the  flap  must  be  carried  sufficiently  upwards  so  as  to 
expose  the  lower  part  of  that  muscle.  In  any  case,  care  must  be  taken 
to  raise  a  flap  of  even  thickness  and  uniform  nutrition  throughout ; 
when  raised  it  is  w'rapped  in  sterile  gauze.  The  line  of  fracture  is  then 
made  out,t  any  torn  edges  of  fascia  which  may  lie  between  the  frag- 
ments are  turned  aside  and  trimmed  clean,  but  not  removed  ;  the  joint  is 
fully  flexed,  and  any  clots  picked  out  or  washed  away  with  sterile  saline 
solution.  The  surfaces  of  the  fragments  are  then  refreshed,  if  needful, 
with  a  fine  sharp  saw  or  chisel.  And  before  this  is  done  it  may  be  need- 
ful to  remove  some  adhesions  between  the  upper  fragment  and  the 
humerus.  To  carry  out  the  wiring,  a  small  incision  is  made  vertically 
down  to  the  ulna,  a  full  ^  inch  below  the  line  of  fracture.     Where  the 

*  The  area  of  the  wound  must  be,  previously,  widely  shaved,  and  then  thoroughly 
soaped  and  scrubbed.  The  skin  is  next  disinfected  (i)  by  turpentine,  or,  as  I  prefer,  liquor 
potass£e  in  dirty  skins  at  the  time  of  operation,  (2)  by  soaking  it  for  a  few  minutes  with  a 
solution  of  biniodideof  mercury  and  methylated  spirit  (i  in  500)  ;  (3)  this  is  washed  away 
with  a  watery  solution  of  biniodide  of  mercury  (i  in  2000)  :  (4)  an  antiseptic  dressing — 
e.ff.,  iodoform  gauze  soaked  in  and  well  wrung  out  of  the  above  watery  solution  of  the 
biniodide,  or  a  2  per  cent,  lysol  solution,  and  over  this  salicylic  wool — is  well  bandaged 
on  till  the  operation. 

t  This  may  be  at  one  of  three  places,  («)  The  tip  of  the  olecranon  may  be  broken  off  ; 
(&)  the  olecranon  may  be  broken  at  about  its  centre,  where  the  greater  sigmoid 
cavity  narrows  ;  (c)  this  process  may  be  detached  at  its  junction  with  the  shaft  of  the 
ulna.     In  my  experience,  this  is  the  commonest. 
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bone  may  be  fatt}^  as  after  disuse,  drilling  nearer  to  the  fracture  wiU 
certainly  lead  to  the  wire  cutting  through  when  tightened  up.  The 
cut  edges  of  the  periosteum  are  at  once  seized  with  Spencer  Wells' 
forceps,  to  mark  the  spot  and  to  obviate  one  difficulty  in  passing  the 
wire.  The  bone  is  then  drilled  obliquely  with  an  ordinary  sterilised 
bradawl — severiil  sizes  should  be  at  hand — the  point  emerging  on  the 
fracture  surface  just  above  the  articular  cartilage.     To  ensure  accurate 


Method  of  lengthening  the  triceps  in  the  operation  for  wiring  long-standing 
cases  of  fracture  of  the  olecranon.  The  larger  figure  shows  the  long  flap  required 
for  exposure  of  the  triceps,  and  the  serrated  division  of  the  muscle  described  in 
the  text.  The  smaller  figure  shows  the  method  of  approximating  the  serrations 
above  and  below,  and  how  the  muscle  is  elongated.  The  apices  of  the  serrations 
are  made  blunt  in  order  to  secure  a  larger  surface  for  union  (Cheyne  and 
Burghard). 

symmetry  in  drilling  the  second  fragment  the  two  are  brought  together 
and,  the  bradawl  being  withdrawn,  a  second  vertical  incision  is  made 
with  tbe  same  precautions  over  the  upper  fragment,  and  its  edges  seized 
with  forceps.  The  bradawl  is  tlien  again  introduced  obliquely  so  as  to 
secure  a  passage  for  the  wire  precisely  opposite  to  the  first.  Sterilised 
silver  wire*  is  then  insinuated  through  the  openings  in  the  fragments, 

*  Lord  Lister  {Lancet,  1883,  vol.  ii.  p.  761)  gives  wire  about  ^^  inch  as  amply  sufficient 
for  the  olecranon,  while  for  the  shaft  of  the  femur,  in  an  adult  male,  a  piece  of   wire 
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and  the  forceps  which  act  as  guides  to  the  apertures  are  not  removed 
till  this  is  done.  Flexion  of  the  joint  to  the  full  facilitates  passage  of 
the  wire.  The  joint  is  now  linally  cleansed,  the  forearm  is 
extended,  and  an  assistant,  with  a  piece  of  sterilised  gauze  in  each  hand, 
brings  the  fragments  accurately  together.  The  surgeon,  grasping  the 
ends  of  the  wire  in  Spencer  Wells'  forceps,  straightens  them,  and  keeping 
his  hands  low  makes  a  small,  neat  twist  of  about  two  half-turns.  The 
ends,  cut  short,  arc  next  hammered  down  into  the  periosteum  and  hone. 
The  handle  of  a  metal  gouge  will  serve  if  a  small  liammer  is  not  at  hand. 
The  ends  shoidd  be  completely  buried  by  drawing  over  them  any  fascia 
or  periosteum,  whichever  is  at  hand.  This  and  any  lateral  gaps  in  the 
capsule  are  carefully  drawn  together  with  fine  sterilised  silk.  The  flap 
is  then  sutured  with  sterilised  horsehair.  As  a  rule  no  drainage  will 
be  required.  In  a  few  cases,  where  from  great  ecchymosis,  superficial 
and  deep — and  it  will  be  remembered  that  these  fractures  are  usually 
due  to  direct  violence,  and  that  some  patients  fall  very  heavily — there 
is  risk  of  sloughing  and  consequent  infection,  a  small  drainage-tube  should 
be  employed,  and  the  wound  sutured  with  fine  sterilised  salmon-gut, 
and  only  some  of  these  drawn  close  at  the  time  of  the  operation.  If 
an  ample  dressing  is  applied  the  limb  may  be  placed  in  a  sling  and 
bandaged  to  the  side  with  the  joint  flexed,  no  splint  being  needed  in 
most  cases.  In  some  cases  of  secondary  suture  where  there  has  been 
difiiculty  in  getting  the  fragments  together,  the  limb  should  be  put  up 
extended  on  a  splint.  In  about  ten  days  passive  and  active  movements  of 
the  joint  should  be  carefully  begun,  and  continued  with  the  persevering 
and  intelligent  co-operation  of  the  patient,  who  should  have  been 
warned,  beforehand,  of  the  necessity  of  his  undertaking  a  full  share  of 
the  responsibility  in  the  result. 

OccasiomiUy,  in  cases  of  secondary  suture,  it  will  be  impossible  to 
approximate  the  fragments  without  elongation  of  the  triceps.  The 
best  way  of  doing  this  is  that  given  by  Messrs.  Watson  Clieyne,  C.B., 
and  Burghard  {Manual  Surg.  'Treat.,  pt.  iii.  p.  88).  "  If  the  muscle 
be  divided  transversely  the  upper  fibres  will  contract,  and  a  gap  will  be 
left  in  the  muscle  which  may  lead  to  much  functional  disability.  The 
incision  should  therefore  be  V-shaped,  or  zigzag;  two  V's  or  serrations, 
with  their  apices  ui)wards,  carried  through  the  breadth  of  the  muscle 
are  sufficient.  It  is  done  as  follows  :  An  incision  commencing  at  the 
left  edge  of  the  triceps  is  carried  obliquely  upwards  and  to  tiie  right 
through  the  muscle  for  about  2  inches,  according  to  the  amount  of 
shortening  present;  the  termination  of  this  incision  should  be  distant 
from  the  left  edge  one  quarter  the  entire  breadth  of  the  muscle.  From 
this  point  a  second  incision  is  carried  obliquely  downwards  and  to  the 
right,  terminating  in  the  centre  of  the  muscle  on  a  level  with  the 
starting  point  of  the  first.  A  third  incision  then  runs  obliquely  upwards, 
and  also  to  the  right,  terminating  at  the  three-quarter  point,  and  the 
division  is  completed  by  carrying  another  from  this  point  obliquely 
downwards  to  the  right  again,  and  bringing  it  out  to  the  right  edge 
of  the  muscle.      This   gives  a  series  of  serrations  above  and    below 

about  i  inch  in  thickness  is  requisite  in  order  to  resist  with  certainty  the  enormous  force 
of  the  great  muscles  of  the  thigh  ;  wire  of  about  No.  13  English  gauge  is  usually  the  right 
size  for  the  olecranon. 
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the  line  of  incision,  and  when  the  fragment  with  the  tendon  attached 
to  it  is  pulled  down  the  apices  of  the  serrations  should  be  in  contact  if 
the  incision  has  been  properl}^  planned.  The  adjacent  sides  of  the 
serrations  above  and  below  are  stitched  to  each  other,  so  tbat  two  blunt 
cones  are  formed,  one  above  and  the  other  below  the  line  of  division 
of  the  muscle ;  the  apices  of  these  blunt  cones  are  then  stitched 
together  b}'  the  muscle  sutures.  The  incision  is  best  made  in  the  lower 
part  of  the  muscle,  so  that  the  apices  of  the  upper  serrations  include 
some  portion  of  the  tendinous  expansion ;  the  best  union  is  obtained  if 
muscular  fibres  be  included  in  the  incisions  instead  of  making  them 
entirely  through  the  tendon."     (Fig.  67,) 


DISPLACEMENT     OF     THE     ULNAR     NERVE. 

This  may  come  on  at  an  early  date  after  the  strain,  or  at  a  much  later  period,  being 
then  due  to  obliteration  of  the  groove  in  which  the  nerve  lies  with  fibrous  tissue,  or, 
perhaps,  from  irregularity  of  the  growth  of  the  lower  epiphysis.  Mouchet  (^Gaz.  des 
H6pitau-r^  1902,  vol.  Ixxxv.)  has  shown  that  several  years  may  elapse  before  the  displaced 
nerve  causes  trouble.  During  this  time  the  functions  of  the  joint  may  have  been  very 
satisfactory.  Dr.  Farrar  Cobb,  of  Boston  {Annals  of  Surgery,  Nov.  1903,  p.  652),  has 
shown  by  a  list  of  cases  that  the  operative  treatment  of  this  condition  is  simple  and 
successful. 

Operation. — An  incision  is  made  over  the  normal  position  of  the  nerve  which  may 
now  lie  very  superficially.  If  its  natural  groove  is  present  and  merely  empty — and  this 
is  usually  the  case — all  that  is  needed  is  to  replace  the  nerve,  and  to  suture  over  it  any 
fibrous  tissue  available.  In  other  cases,  a  flap  is  taken  from  the  fascia  over  the  muscles 
attached  to  the  inner  condyle,  and  this  is  sutured  to  the  periosteum  over  the  olecranon  ; 
or  the  inner  border  of  the  triceps  is  attached  to  the  periosteum  over  the  inner  condyle. 
The  groove  which  the  nerve  should  occupy  is  freed  from  any  scar  tissue  which  may  have 
filled  it  up  ;  and,  if  it  be  needful,  the  groove  should  be  deepened  with  a  gouge.  If  it  is 
clear  that  the  nerve  is  now  securely  fixed,  the  limb  should  be  placed  on  an  angular  splint, 
and  so  retained  for  three  weeks.  If  the  security  be  at  all  doubtful,  and  if  the  displace- 
ment be  of  long  duration,  the  limb  should  be  kept  in  an  extended  position.  The  nerve  is 
sometimes  found  to  be  thickened.  When  this  is  the  case,  and  the  pain  persists  after  the 
operation,  the  existence  of  neuritis  may  explain  it. 


VENISECTION. 
Indications. 

I.  Some  cases  of  pneumonia  after  injury,  as  where  a  plethoric  young 
farmer  breaks  several  ribs  when  riding,  and  acute  pneumonia  sets  in  and 
extends  rapidly. — Here  the  cyanosis,  orthopnoea,  the  distressing  pain, 
may  all  be  relieved  by  a  bleeding  of  eight  to  ten  ounces,  which  very 
likely  will  have  to  be  repeated. 

In  other  cases  of  acute  pneumonia  which  are  not  traumatic,  bleeding 
maj^  occasionally  be  resorted  to  with  great  advantage  when  the  i)atient 
is  young  and  of  full  habit,  the  breathing  much  oppressed,  and  the  heart's 
action  becoming  embarrassed.  Owing  to  the  tendency  to  cardiac  failure 
in  this  disease,  the  decision  here  is  a  very  critical  and  difficult  one. 

On  this  point  I  will  quote  from  a  very  instructive  paper  by  Dr.  S.  West 
{Brit.  Med.  Journ.,  1892,  vol,  ii.  p,  992)  :  "  In  the  first  place,  it  is 
generally  agreed  that  no  patient  with  pneumonia  should  be  bled  if  it 
can  be  avoided  ;   but,  at  the  same  time,  conditions  may  arise  in  which 
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bleediii},'  may  he  really  tiie  only  nutans  of  saviiifj  life,  the  conditions 
beinfj  those  already  referred  to,  namely,  rapidly  increasing;  cyanosis 
and  failure  from  over-distension  of  the  right  lieart.  Still,  such  cases 
are,  at  the  mt)st,  rare,  lilcfdingin  pneumonia,  if  un)iecessary,  must  he 
harmful,  for  cardiac  asthenia  is  one  of  the  chief  danf^ers,  and  the  risk 
of  it  is  increased  hy  bleeding.  A  vicious  circle  is  thus  established, 
for  cardiac  failure  nniy  itself  produce  the  very  sympton  s  regarded  as 
indications  for  the  bleeding,  which  in  its  turn  will  increase  the  cardiac 
weakness  which  has  caused  the  symptoms.  The  question  must  be 
decided  largely  by  the  condition  of  the  left  ventricle,  and  it  is  unneces- 
sary to  say  how  dithcult  this  is  to  determine.  When  the  left  ventricle 
is  weak  and  failing,  bleeding  can  do  no  good  ;  when  it  is  strong,  bleed- 
ing ma}'  save  life.  Thus  in  pneumonia  bleeding  becomes  a  critical 
measure.  It  may  save  life,  but  it  may,  if  wrongly  employed,  take  all 
chance  of  life  away.*  " 

2.  In  some  cases  of  chronic  bronchitis. — The  late  Dr.  Haret  drew 
this  graphic  picture  of  such  a  case  : 

A  middle-aged  man  with  chronic  bronchitis  and  some  congestion  of  the  kings  has 
exposed  himself  to  chill.  "  He  is  sitting  in  a  chair  (to  lie  down  is  impossible  for  him), 
his  face  is  blue  and  sunken,  his  lips  purple,  the  eyes  suflEused  and  staring  .  ,  .  his  chest 
heaving,  and  each  short  gasping  inspiration  followed  by  a  long  wheezing  and  moaning 
expiration  ;  his  lungs  are  full  of  moist,  sonorous,  and  mucous  rhonchi,  scarcely  a  trace  of 
vesicular  murmur  is  to  be  heard,  and  he  is  pulseless.  He  looks  to  you  beseechingly,  and 
gasps  out,  in  scarcely  articulate  words,  that  he  is  dying.  This  is  but  true.  Now,  the 
treatment  for  such  a  condition  at  the  present  day  is  to  '  pour  in  stimulants '  (though  the 
patient  can  scarcely  swallow).  Brandy  and  water  are  given,  and  ammonia,  and  perhaps 
ether ;  then,  if  the  patient  lives  long  enough,  mustard  poultices  are  applied  to  the  chest 
and  the  calves  and  feet,  and  the  patient  is  fanned,  and  the  patient  dies.  .  .  .  Appearances 
have  been  saved,  but  not  the  patient's  life.  The  fact  is  that  here  the  danger  lay  in  the 
right  side  of  the  heart  being  gorged  with  blood,  so  that  it  was  impossible  for  its  stretched 
and  distended  walls  to  contract  and  to  propel  forwards  the  thick  and  blackened  blood. 
.  .  .  Open  one  of  these  veins,  which  are,  with  every  systole  of  the  heart,  tending  to  carry 
more  and  more  blood  to  this  already  distended  right  ventricle,  and  all  may  yet  be  well 
with  your  patient." 

Captain  F.  J.  W.  Porter,  R.A.M.C,  relates  a  case  (Brit.  Med. 
Journ.,  vol.  i.  1901,  p.  954)  which  illustrates  the  truth  of  the  above 
remarks,  and  furnishes  a  valuable  hint  to  military   surgeons  : 

A  lieutenant  was  shot  through  the  chest  in  a  Boer  ambush.  He  was  picked  up  four 
hours  later,  in  a  critical  condition  owing  to  dyspncea  from  a  large  effusion  of  blood  into 
the  right  pleura.  Twenty-four  hours  later,  while  the  patient  was  being  taken  across 
country  to  Heilbron,  the  lividity  became  so  great  and  the  pulse  failed  so  much  that  10  ounces 
of  very  dark  blood  were  taken  from  the  median  basilic  vein.  The  patient  immediately 
turned  on  his  wounded  side  and  went  to  sleep.  Next  morning  he  was  quite  rational. 
Fifty  miles  were  trekked  in  28^  hours.     The  recovery  was  uninterrupted. 


*  Dr.  Lucas  Benham  brought  the  advantages  of  Venisection  in  Acute  Pneumonia 
before  the  Medical  Society  {Brit.  Med.  Journ.,  Oct.  29,  1898),  but  his  advocacy  of  this  step 
does  not  appear  to  have  received  much  support. 

t  Brit.  Med.  Journ.,  1883,  vol.  i.  p.  156  ;  "  Good  remedies  out  of  Fashion."  Very 
interesting  papers  (with  cases)  will  be  found  by  Dr.  Pye  Smith  (^Med.-Chir.  1'ran.i., 
vol.  L\xiv.  p.  147),  Dr.  Ogle  and  Sir  S.  Wilks  {Lancet,  vol.  1.  1891,  pp.  1029,  1139). 
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3.  Where  a  tendency  to  apoplectic  seizures  exists.* — Dr.  Hare  (loc. 
supra  cit.)  thus  wrote  of  this  class  of  case.  Nature  speaks  '*  in  unmis- 
takable language  when  by  a  copious  epistaxis  she  efficiently  relieves 
the  congested  turgid  face,t  the  beating  temples,  the  dull  heavy  iiead- 
ache,  the  sleepiness,  the  confusion  of  thought,  and  other  symptoms, 
which  in  a  plethoric  individual  betoken,  if  the}'  are  not  relieved,  serious 
danger,  if  not  an  apoplectic  attack." 

4.  In  aneurj'sms,  especially  thoracic. — As  part  of  the  treatment  of 
Valsalva  in  a  modified  form.  Formerly  the  bleedings  in  aneurysm  were 
copious  even  to  s^'ncope.  Nowadays  they  are  made  use  of  differently. 
They  are  small  in  amount,  and  are  only  repeated  so  far  as  to  reduce 
excessive  action  of  the  heart,  or  to  relieve  certain  symptoms  (as  the}-- 
undoubtedly  do),  viz.,  dyspnoea  and  pain. 

Dr.  MacDougall,  of  Carlisle,  in  a  most  interesting  paper  {Amer.  Journ. 
Med.  Sci.,  1887,  p.  38)  points  out  the  following  as  cases  in  which  venae- 
section  should  be  more  often  used  when  other  means  have  failed, 
(i)  Details  are  given  of  a  case  of  mitral  and  aortic  incompetence,  with 
chronic  Bright's  disease  and  acute  pleuro-pneumonia,  in  which  re- 
covery followed  epistaxis  to  the  amount  of  a  pint.  (2)  Reaction  after 
concussion,  with  a  full,  slow,  labouring  pulse,  and  headache.  (3)  In 
epilepsy  in  strong,  big,  healthy  patients,  venisection  will  relieve  the 
cerebral  stasis.  (4)  In  some  cases  of  "  croup,"  in  late  childhood,  or  in 
vigorous  adolescents.  (5)  In  acute  pleurisy,  with  intolerable  pain, 
unrelieved  by  morphia;  where  there  is  not  much  effusion,  but  lymph 
formation  over  a  wide  surface.  (5)  Very  rarely  in  acute  pneumonia, 
bilateral,  in  young  healthy  subjects,  with  a  small  pulse  and  strongly 
beating  heart  {vide  supra).  It  is  pointed  out  that  the  pyrexia  here 
favours  the  dilatation  of  the  right  side  of  the  heart.  (7)  In  suffocative 
pulmonary  catarrh  with  a  trace  of  albumen  and  a  few  granular  casts.! 
(8)  In  some  cases  of  convulsions,  e.g.,  [a)  after  scarlatinal  nephritis  ; 
(&)  in  parturient  or  pregnant  women§ — i.e.,  in  severe  attacks,  with 
extreme  congestion,  profound  coma,  and  hard  pulse  ;  (c)  in  plethoric 
coma,  preceded  by  headache,  in  full-blooded  women  about  the  time  of 
the  menopause. 

To  the  above  indications  Dr.  West  (loc.  supra  cit.)  adds  the  following : 

In  two  cases  the  bleeding  was  performed  early  for  cerebral  symptoms  of  great  gravity. 
One  man,  jet.  54,  who  had  been  seen  to  fall  while  walking,  had  fits  afEecting  the  left  side 


*  This  does  not  mean  those  cases  where  a  rupture  of  a  cerebral  vessel  has  occurred, 
and  where  bleeding  would  interfere  with  that  process  of  repair  on  which  the  patient's 
life  depends. 

f  Dr.  Copeman  (^Brit.  Med.  Journ.,  1879,  vol.  ii.  p.  932)  points  out  that  in  these  cases, 
in  addition  to  plethora  and  a  full  habit,  evident  distension  of  the  superficial  veins  of  the 
head  and  neck  is  a  valuable  indication  that  bleeding  is  proper. 

X  Dr.  West  (loc.  supra  cit.)  gives  two  cases  of  sudden  dyspnoea  and  cyanosis, 
associated  in  the  one  case  with  mitral  disease  and  pulmonary  infarcts,  in  the  other  with 
double  aortic  disease,  in  which  veneesection  to  eight  ounces  and  a  pint  respectively  prolonged 
life,  in  the  one  case  two  days,  and  in  the  other  three  mouths,  in  comparative  comfort. 

§  Dr.  Thomas,  in  advocating  before  the  Border  Counties  Branch  of  the  British  Medical 
Association  the  use  of  venisection  in  those  cases  of  puerperal  eclampsia  where  fits 
occurred  previous  to  labour  and  where  the  administration  of  chloroform  and  immediate 
delivery  by  turning  were  impossible,  evoked  an  instructive  discussion  from  a  body  of  men 
well  qualified  to  give  an  opinion  (Brit.  Med.  Journ.,  vol.  i.  1S98,  p.  400). 
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of  the  body,  liaiul  ami  forearm,  tlicn  leg,  neck  and,  lastly,  the  face.  The  piiLsc  was  108,  of 
high  tension.  'I'lieie  was  110  evidence  of  injury  from  the  fall  save  a  few  scratches  on  the 
face.  The  lesion  was  diagnosed  as  a  hicmorrhage  either  into  the  cortex  or  the  pia  mater, 
and  the  patient  was  thought  to  be  dying.  After  the  withdrawal  of  30  ounces  of  bloo<l  the 
pulse  fell,  and  the  tits  diminished  in  frequency,  then  ceased,  and  did  not  recur.  Some 
paralysis  of  the  limbs  followed,  but  by  the  tenth  day  all  power  seemed  to  have  been 
regained. 

The  seconil  cerebral  case  was  that  of  a  man,  ict.  42,  wlio  was  sudilenly  seized  witii 
convulsions  of  the  right  side  of  the  face  and  aphasia,  the  convulsions  soon  involving  the 
whole  of  the  right  side,  then  becoming  general,  but  being  much  more  marked  on  the  right 
than  on  the  left  side.  As  they  became  increasingly  violent,  with  stertor,  cyanosis,  and 
complete  unconsciousness,  and  as  tiie  patient  was  of  a  plethoric  condition  and  his  pulse 
of  high  tension,  40  ounces  of  blood  were  taken  from  the  right  arm.  Ten  minutes  later, 
as  the  fits  were  recommencing,  he  was  bled  again  to  25  ounces  and  faintness.  The  fits 
did  not  cease  entirely  until  sixteen  houi-s  after  their  commencement,  but  they  were 
shorter  and  less  severe.  The  patient  left  the  hospital  well,  but  with  diminished  power  of 
the  right  haml. 

The  following  case  reported  by  Mr.  S.  Paget  {Brit.  Med.  Journ., 
Oct.  5th,  1901)  shows  the  value  of  venisection  in  certain  cases  of 
fractured  base  with  intracranial  hseniorrhage,  associated  with  a  full  pulse 
and  high  arterial  tension. 

A  man  was  admitted,  June  8th,  with  bleeding  from  ears  and  nose,  and  vomiting  blood. 
June  9th,  he  was  restless  and  trying  to  get  out  of  bed  ;  June  loth,  temperature  rose  to 
102° — 104°.  There  was  Cheyne  Stoke's  respiration,  the  face  was  deeply  livid,  and  the  pulse 
of  high  tension  ;  20  ounces  of  blood  were  taken  from  the  median  basilic  vein  ;  the 
temperature  fell  to  103°.  June  nth,  he  was  bled  to  12  ounces  ;  June  12th,  temperature 
100° — 104°,  the  patient  slept  comfortably,  and  could  talk  intelligently  ;  June  17,  there  was 
a  discharge  of  cerebro-spinal  fluid  which  continued  till  July  14th,  when  it  ceased.  The 
recovery  was  steady  and  complete. 

Operation. — The  skin  having  been  cleansed  (p.  127),  the  patient 
being  usually  in  a  sitting  position,  and  a  bandage  tied  round  the 
middle  of  the  arm  with  sufficient  tightness  to  retard  the  venous  cir- 
culation without  arresting  that  in  the  arteries,*  the  surgeon  selects 
the  median  cephalic  or  the  median  basilic,  whichever  is  more  promi- 
nent.! Steadying  this  vein  by  placing  his  left  thumb  upon  it  just 
below  the  point  of  intended  puncture,  and  with  his  right  hand  resting 
steadily  upon  its  ulnar  margin,  he  opens  the  vein  with  a  small,  sharp 
scalpel,  scrupulously  clean,  making  with  a  gentle  sweep  of  his  wrist 
a  small  incision,  and  not  a  mere  puncture,  into  the  vein.  The  anterior 
wall  of  this  being  divided,  the  point,  without  penetrating  any  deeper, 
is  thrust  onwards,  first  increasing  the  slit  in  tlie  vein,  and  then  being 
brought  out  vertically,  care  being  taken  to  make  the  skin  wound  larger 
than  that  in  the  vein.  The  thumb  is  now  raised  and  the  stream 
directed  into  the  measuring-vessel,  t  While  the  blood  is  escaping,  the 
limb  should  be  kept  in  the  same  position,  lest,  by  the  skin  slipping 

*  The  surgeon  makes  use  of  the  pulsation  in  the  arteries  to  tell  the  relation  of  the 
brachial,  or  one  of  its  branches  given  off  abnormally  high  up  and  running  superficially  to 
the  veins  at  the  bend  of  the  elbow  (p.  151). 

t  If  the  patient  is  nervous,  or  if  the  veins  are  small,  he  should  be  told  to  hold  a 
walking-stick  or  book.  This  steadies  his  arm,  distracts  his  thoughts,  and,  by  producing 
muscular  contraction,  supports  and  fills  the  veins. 

I  Not  a  drop  of  blood  should  be  allowed  to  go  on  to  the  bed  or  the  patient's  linen. 
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over  the  wound  in  the  vein,  the  bhiod  sliouhl  be  f)revented  from 
escaping  freel}'  and  thus  make  its  wa,y  into  the  cellular  tissue. 

The  required  amount  of  blood  having  been  withdrawn,  a  sterilised 
thumb  is  placed  on  the  wound  while  the  bandage  is  removed.  A  small 
pad  of  aseptic  gauze  is  then  placed  on  the  puncture,  and  secured  with  a 
bandage  applied  in  the  figure  of  8.  This  pad  may  be  removed  in  about 
forty-eight  hours,  and  for  a  day  or  two  the  patient  should  use  a  sling. 

Difficulties  during,  and  Complications  after,  Vensesection. 

(i)  Difficulty  in  finding  a  vein. — This  may  be  due  to  their  small 
size,  the  feebleness  of  the  circulation,  or  the  abundance  of  fat.  If  a 
vein  cannot  be  made  sufficiently  distinct  by  hanging  down  the  limb, 
I)utting  it  in  warm  water,  flexing  and  extending  the  wrist  and  fingers, 
and  chafing  the  limb,  one  should  be  opened  on  the  back  of  the  hand, 
or  blood  withdrawn  from  the  external  jugular  or  internal  saphena  at 
the  ankle.  (2)  In  other  cases,  where  the  patient  is  much  emaciated, 
owing  to  the  absence  of  steadying  fat  the  mobility  of  a  vein  may  enable 
it  to  avoid  puncture,  unless  a  very  sharp  instrument  be  used  and  the 
vein  well  steadied.  (3)  Wiien  the  vein  has  been  opened,  sufficient 
blood  may  not  escape  owing  to — (a)  The  opening  may  be  a  mere 
l^uncture.  (h)  The  skin  opening  may  be  insufficient  in  size,  or  not 
parallel  in  position  to  that  in  the  vein. — These  impediments  are 
removed  by  a  freer  use  of  the  knife,  carefully  made,  or  by  bringing  the 
wound  in  the  vein  parallel  with  that  in  the  skin,  (c)  A  pellet  of  fat 
may  block  the  oj^ening  in  the  vein. — This  should  be  snipped  away. 
(d)  The  patient  may  faint.  (e)  A  thrombus  may  form.  This  will 
disappear  when  the  venous  curi-ent  becomes  more  active.  (/)  The 
bandage  may  be  tied  too  tightly  round  the  arm.  (4)  Wound  of  the 
brachial  or  some  other  arter}',  e.g,  an  abnormal  ulnar. — This  can 
always  be  avoided  by  a  careful  use  of  the  scalpel,  and  by  noting  before- 
hand the  existence  of  any  pulsation.  The  force  of  the  jet  and  the 
mixture  of  bright  with  dark  blood  will  tell  of  this  accident.  Pressure 
should  be  carefull}'  aj^plied  and  maintained  (p.  36),  and  blood  taken 
from  the  opposite  arm  if  required.  (5)  Escajie  of  blood  into  the 
cellular  tissue. — This  will  lead  to  ecchymosis,  and  perhaps  formation 
of  a  thrombus,  which  may  be  absorbed,  but  which  also  ma}^  suppurate. 
(6)  Phlebitis,  or  inflammation  of  the  lymphatics. — These  may  be  due 
to  the  use  of  infected  instruments,  aided  by  a  low  condition  of  the 
patient.  They  should  be  most  carefully  guarded  against,  as  likely  to 
lead  to  the  following  two  most  grave  results :  (7)  Cellulitis  and 
septicaemia.  (8)  Intense  pain  in  the  limb,  with  gradual  flexion  of 
the  elbow-joint. — This  is  due  to  puncture  of  the  external  or  internal 
cutaneous  nerves,  which  are  connected  through  the  brachial  plexus 
with  the  motor  nerves  to  the  brachialis  anticus  and  biceps,  which  flex 
the  elbow-joint.*  The  injured  nerve  should  be  divided,  subcutaneously 
if  possible  ;  or  the  scar  excised. 

INJECTION    OP    SALINE    FLUID. 

While  this  method  had  been  occasionally  made  use  of  b}^  several 
different   workers   for   many  years — e.g.,   the   Littles  in   the  cholera 

*  Hilton,  Best  ujid  Pain,  p.  190. 
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epidemics  »it  the  Loiidoii  Ilospitiil  in  1848  iind  1866,  kikI  many 
others,  sporadically,  at  most  of  our  hospitals, — it  was  Dr.  William 
Hunter,  who,  in  1889,  hy  his  Arris  and  (iale  Fjccturcs  (ride  infra), 
aji[ain  drew  the  attention  ot"  the  profession  *  in  tiiis  country  to  the 
great  importance  of  injection  of  saline  infusion  in  sustaininf^  lifo,  if 
only  sullicient  fluid  was  added  to  keep  it  in  circulation.  Further, 
it  was  Mr.  AV.  Arbuthnot  Lane  who,  applying  the  above  experiments  to 
Surgery  in  two  brilliantly  successful  cases,!  again  drew  the  attention 
of  the  profession  to  the  value  of  this  method  more  forcibly  than  had 
been  done  before. 

In  his  three  lectures  on  Transfusion  which  Dr.  William  Hunter 
gave  before  the  College  of  Surgeons  {Brit.  Med.  Journ.,  vol.  ii.  i88g, 
)>p.  117,  237,  305),  the  advantages  of  transfusion  and  injection  of  saline 
fluid  are  contrasted,  and  the  following  most  important  conclusion 
arrived  at  (p.  309)  . — "  For  practical  purposes  all  the  advantages  to  be 
gained  by  transfusion  may,  I  believe,  be  equally  well  and  more  readily 
obtained  by  infusion  of  a  neutral  siiline,  such  as  f  per  cent,  solution  of 
common  salt  (about  1  drachm  to  the  pint)."  It  is  clearly  shown  in 
these  lectures  that,  with  regard  to  transfusion,  the  nutritive  value  of 
scrum  is  so  small  that  its  chief  value  here  must  depend  upon  its  physical 
properties,  and  these  are  in  no  respect  greater  than  those  of  a  corre- 
sponding quantity  of  neutral  saline  solution.  With  regard  to  the  red 
corpuscles  the  same  authority  writes  {loc.  supra  cit.,  p.  305)  :  '*  The 
greater  the  quantity  of  blood  transfused,  the  longer  are  red  corpuscles 
likely  to  remain  within  the  circulation,  and  the  more  likely  is  their 
haemoglobin  and  the  iron  which  it  contains  to  remain  within  the 
system.  Over  this  factor,  however,  we  can  execute  but  little  control. 
The  quantity  of  blood  transfusible  in  man  can  rarely  be  more  than 
about  5  per  cent,  of  the  blood  already  in  the  body.  And  the  life 
duration  of  the  red  corpuscles  under  such  circmstances  is  probably  to 
be  reckoned  by  a  period  of  hours."  Again,  a  little  later  (p.  308),  we 
are  told  on  this  subject  that,  "  it  may  be  stated  that  there  is  scarcely  a 
single  condition  of  the  blood  in  which  the  want  of  red  corpuscles  is  a 
source  of  urgent  danger.  After  the  greatest  loss  of  blood  in  animals,  a 
sufficient  number  of  red  corpuscles  always  remains  in  the  circulation  to 
carry  on  respiration,  provided  that  the  circulation  is  maintained.  .  .  . 
In  man  the  loss  of  blood  can  never  be  so  great  as  in  animals.  Syncope 
occurs  earlier.    Transfusion  of  blood  is,  therefore,  never  required  for 

*  About  the  same  time  the  late  Dr.  Woolrldge,  in  experiments  unpublished  owing  to 
his  untimely  death  (and  alluded  to,  Lancet,  vol.  i.  i8gi.  p.  626  ;  Brit.  Med.  Juurn., 
vol.  ii.  1892,  p.  491),  was  also  proving  that,  after  hjeniorrhage  sufBcient  to  be  fatal, 
enough  haimoglobin  still  remained  to  sustain  life,  if  only  sufficient  fluid  were  added 
to  keep  it  in  circulation.  Dr.  Herbert  R.  Spencer  (^Lancet,  vol.  i.  1892,  p.  1289) 
considers  that  Golz  (TVrc/f.  Arch.,  Bd.  xxi.  and  xxix.),  and  Kronecher  and  Sander 
(^Berl.  Idin.  Woch.,  1879,  No.  52),  were  the  first  to  suggest  saline  infusion  and 
explain  its  action.  Dr.  Spencer  claims  Qoc.  supra  cit.')  the  first  successful  case  of 
injection  of  saline  fluitl,  in  a  patient  the  subject  of  post-partum  hjemorrhage,  as  long 
ago  as  April  18S8. 

f  One  of  these  cases  is  published  (^Lancet,  vol.  ii.  1891,  p.  626).  The  other  was  a  case 
admitted  for  hajmorrhage  after  partial  removal  of  the  tonsil.  Here,  by  ligature  of  the 
common  carotid  and  injection  of  saline  fluid,  the  patient  was  rescued  from  the  very 
gravest  peril. 
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the  purpose  of  supplying  red  corpuscles  to  carry  on  respiration  after 
sudden  loss  of  blood  in  a  patient  previously  healthy.  The  immediate 
source  of  danger  in  such  cases  is  not  the  want  of  red  corpuscles,  but 
the  disturbance  of  the  relation  between  the  vascular  system  and  its 
contents.  .  .  .  The  immediate  source  of  danger  from  sudden  loss  of 
blood  is  the  fall  in  the  blood-pressure  to  a  point  where  the  circulation  is 
unable  to  be  maintained.  The  obvious  indication,  therefore,  is  to  raise 
the  pressure  within  the  vessels."  Dr.  Hunter  then  points  out  that, 
hulk  for  bulk,  pure  or  defibrinated  blood  must  possess  a  certain  physio- 
logical value — e.g.,  a  greater  and  more  immediate  effect  in  restoring  the 
tone  of  the  vasomotor  centre  than  saline  solutions.  "  These  advantages, 
however,  are  more  than  neutralised  by  the  greater  disadvantages — 
namely,  (i)  the  difficulty  of  obtaining  blood  in  sufficient  quantity  or 
with  sufficient  rapidity  as  compared  with  the  ease  with  which  simple 
saline  solution  can  be  prepared  ;  (2)  the  danger  attending  the  trans- 
fusion if  compared  with  the  absolute  freedom  from  danger  possessed  by 
salt  solution  ;  and  (3)  the  doubtful  value  of  the  transfusion,  whether 
hsemogenic  or  pliysical,  when  compared  with  saline  fluid." 
The  chief  indications  are  : 

1.  Acute  traumatic  anaemia,  such  as  hgemorrhage  after  accidents, 
operations,  cut  throat,  and  that  connected  with  childbirth. — Five  most 
carefully  reported  and  instructive  cases,  under  the  care  of  Mr.  Pye 
Smith,  of  Sheffield,  will  be  found  in  the  Lancet,  vol.  i.  1892,  p.  913  ;  of 
these  three  were  successful.  In  two  Mr.  Pye  Smith  made  use  of  the 
infusion  of  saline  solution  before  the  amputation.  Dr.  Herbert 
Spencer's  paper,  already  referred  to,  and  one  by  Dr.  Horrocks,  Obstet. 
Sac.  Trs.,  vol.  xxxv.,  give  good  instances  of  the  cases  in  which 
infusion  may  be  resorted  to  with  benefit  in  the  haemorrhage  of  child- 
birth— e.g.,  cases  of  accidental  haemorrhage,  placenta  jiraevia,  and 
adherent  placenta. 

2.  Collapse  and  shock. — Here  infusion  of  saline  solution  may  also  be 
resorted  to,  but  less  hopefully,  with  a  view  of  stimulating  the  weak 
action  of  the  heart  and  combating  the  loss  of  vascular  tone  which 
accompanies  it.  The  injection  of  strychnia  (gr.  2^  of  the  sulphate) 
hypodermically  is  especially  indicated  here. 

As  the  question  of  infusion  in  cases  of  shock  as  opposed  to  collapse 
is  a  difficult  and  very  important  one,  I  shall  quote  frum  Dr.  A.  P.  Bed- 
dard,  who,  in  "  Some  liemarks  on  Transfusion  and  Infusion  "  {Guy's 
Hosp.  Rep.,  vol.  Iv.  p.  29),  and  a  Clinical  Lecture  on  Transfu- 
sion (Guy's  Hosp.  Gaz.,  3n\y  29,  1905),  discusses  this  and 
several  other  points  in  a  helpful  wa}^  and  with  the  authority'  of  a 
Physiologist  as  well  as  a  Physician. 

In  collapse,  whether  the  fluid  has  left  the  body  after  severe  hsemor- 
rhage  or  onl}^  the  vascular  system,  as  when  it  is  poured  from  the  vessels 
into  the  inflamed  or  damaged  tissues  in  cases  of  peritonitis,  severe 
burns,  &c.,  three  stages  are  present.  In  the  first  two,  the  vasomotor 
centi-e  by  great  exertion  keeps  up  a  moderate  blood-pressure,  but  when 
it  becomes  tired  out,  the  blood-pressure  rapidly  falls  and  death  from 
collapse  takes  place.  In  the  second  stage,  though  the  pulse  may  still 
remain  good,  the  shrunken  features  of  the  patient  denote  an  obvious 
clinical  change.  "  Whenever  you  see  a  patient  with  shrunken  features 
due  to  loss  of  fluid  you  know  that  he  is  within  measurable  distance  of 
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(It'atli  from  collapse  at  any  rate,  an<l  whatever  otlur  Ircatinciit  he   may 
reciuire,  at  least  he  needs  transfusion. 

As  to  shock.  Shock  and  (-oilapse  are  fre(iuently  used  as  if  synonymous 
terms,  hut  they  are  not.  While  they  resenil>le  eacii  other  clinically  to 
some  extent,  they  differ  wholly  in  their  cause  and  th(;ir  treatment. 
Shock,  like  ci)llapse,  is  associated  with  a  rapid  feeble  pulse  and 
abnornnil  temperature,  but  the  blood-))ressure  is  low  from  the  beginning, 
and  as  the  j)atient  in  shock  loses  no  Huid  from  his  vascular  system,  his 
features  do  not  become  shrunken.  Shock  is  due  essentially  to  partial 
inhibition  or  paresis  of  the  vasomotor  centre,  which  is  caused  by  an 
excess  of  atierent  imijulses  reaching  the  centre.  The  blood-pressure 
having  fallen  considerably,  the  blood  which  ought  to  be  in  the  arteries 
stagnates  in  the  splanchnic  veins  especiall}-.  Infusion  is  useless  as 
the  Huid  infused  also  stagnates  in  the  splanchnic  area.  A  patient  in 
shock  is  sufl'ering  not  from  too  little  fluid  in  his  vascular  system  but  to 
his  blood  being  im[)roperly  distributed.  In  order  to  get  the  blood  out 
of  the  splanchnic  veins  into  the  arteries  and  to  keep  a  proper  proportion 
there,  adequate  pressure  must  be  kept  up  on  the  abdomen  by  pad  and 
bandage. 

To  raise  the  blood-pressure  strychnia  and  alcohol  are  of  little  use 
because  the  rise  wliich  they  bring  about  is  of  short  duration,  as  they 
act,  not  upon  the  peripheral  arteries  but  ui^on  the  vasomotor  centre. 
This  centre,  when  the  stimulation  is  over,  is  even  more  exhausted  than 
before,  and  the  blood-pressure  lower.  In  adrenalin  we  possess  a  drug 
which  raises  the  blood-pressure  by  acting  upon  the  peripheral  arteries. 
To  do  so  it  nuist  be  given  subcutaneously  or  intravenously.  "  It  is  a 
good  rule  never  to  give  a  drug  intravenously  if  it  can  be  introduced  as 
well  in  any  other  wa}'.  Adrenalin  given  subcutaneously  procures 
temporary  glycosuria,  but  is  otherwise  harmless.  A  safe  dose  for  an 
adull  is  from  20  to  30  n\  of  a  i  in  1000  solution,  or,  of  course,  a  cor- 
responding dose  of  any  similar  preparation.  Its  effect  upon  the  blood- 
pressure  comes  on  within  a  very  few  minutes,  and  has  gone  in  about  an 
hour,  therefore  the  injection  has  to  be  repeated  about  every  hour  until 
the  shock  has  passed  otf.  Given  intravenously  the  effect  of  adrenalin 
is  instantaneous,  and  it  does  not  last  more  than  ten  minutes,  therefore 
it  is  necessary  to  infuse  continuously  a  weak  solution,  such  as  i  in  20,000. 
In  passing,  it  may  be  pointed  out  that  there  is  such  a  thing  as  preven- 
tative treatment  of  shock  by  seeing  that  patients  are  properly  under  the 
anaesthetic  before  the  operation  begins,  or  by  giving  an  injection  of 
morphia  soon  after  a  severe  bodily  injury." 

Ihe  materials  to  be  used  /or  j?«/usjo»  are  next  considered  by  Dr.  Beddard. 
Dextrose  is  eminently  suitable  for  infusion,  being  a  normal  constituent 
of  the  blood,  and  suflaciently  non-poisonous  to  be  injected  in  large 
quantities.  A  six  per  cent,  solution  of  dextrose  is  theoretically  isotonic 
with  human  blood  plasma.  The  solution  most  frequently  used  is  one 
of  sodium  chloride,  the  strength  of  which  should  be  Sis  and  not  '^  to 
the  pint.  Such  a  solution,  unlike  one  of  dextrose,  is  far  from  being 
non-toxic,  and  while  this  fact  does  not  prevent  its  use,  the  symptoms  of 
possible  poisoning  by  a  sodium  salt  should  be  remembered.  "They  are 
stimulation  of  the  nerves  and  muscles  from  slight  twitchings  up  to 
severe  convulsions,  pyrexia  up  to  hyperpyrexia,  rigors,  feeble  and 
rapid  pulse."     It  is  further  pointed  out  that  certain  cases  are  much 
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more  liable  to  poisoning  by  sodium  chloride  than  others.  "  All 
the  serious  cases  of  sodium  chloride  poisoning  which  I  have  seen  have 
been  cases  of  uraemia,  diabetic,  coma,  or  cholaemia,  and  it  is  easy  to 
understand  wh}'.  In  these  toxeeniias  the  patient  has  lost  no  salts  from 
his  vascular  system  ;  he  has  all  he  ought  to  have,  and  you  by  treatment 
make  a  considerable  addition  to  this  amount.  Therefore  he  is  com- 
l^aratively  easily  poisoned.  But  in  cases  of  collapse,  such  as  peritonitis, 
diarrhoea  and  vomiting,  &c.,  the  patient,  besides  water,  has  lost  large 
quantities  of  salts  as  well,  and  therefore  you  would  have  to  inject  very 
large  quantities  of  sodium  chloride  to  poison  him  severely." 

Another  substance  used  for  a  particular  case  is  sodium  bicarbonate. 
"  The  special  case  is  diabetic  coma,  and  the  object  is  to  neutralise  the 
acid  intoxication  by  the  alkali  as  well  as  to  dilute  the  poison  in  the 
blood.  The  strength  to  use  is  5iv.  to  a  pint.  But,  and  it  is  a  large 
'but,'  you  have  to  remember  that  sodium  bicarbonate  is  much  more 
poisonous  than  the  chloride,  that  in  most  cases  you  have  no  means  of 
measuring  the  degree  of  acid  intoxication,  in  other  words,  the  dose  of 
the  bicarbonate  necessary  to  neutralise  it,  and  that  any  bicarbonate  in 
the  circulation  beyond  this  dose  will  exert  its  poisonous  effect. 

The  last  point  I  shall  deal  with  is  tJie  metJiod  of  infusing,  and  I  shall 
confine  my  remarks  to  the  question  of  the  choice  of  route  by  which  fluid 
is  to  be  introduced.  The  three  possibilities  are,  a  vein,  the  skin  and 
the  bowel.  The  alimentary  canal  is  often  impossible  for  obvious 
reasons  ;  there  can  be  little  doubt  .that  fluid  is  absorbed  from  the  sub- 
cutaneous tissues  with  considerable  rapidity,  provided  that  the  circula- 
tion is  moderately  good.  The  vein  is  the  most  certain  and  rapid  way 
of  getting  fluid  into  circulation,  but  it  undoubtedly  has  disadvantages 
and  dangers.  The  choice  of  route  in  an}'  given  case  depends  upon  two 
considerations :  (i)  the  nature  of  the  case  to  be  treated,  and  (2)  the 
kind  of  solution  to  be  used ;  for  all  solutions  cannot  be  given  by  any 
or  all  of  the  three  routes.  If  you  adopt  the  attitude  of  not  putting 
anything  direct  into  a  vein  unless  you  are  driven  to  do  it,  then  the  only 
thing  which  will  drive  you  to  infuse  a  patient  intravenously  is  the 
extreme  urgency  of  the  case,  that  is,  the  necessity  of  getting  fluid  into 
the  circulation  with  the  least  possible  delay.  Cases  of  such  urgency 
are  of  considerable  rarit}' ;  the}'  are  cases  either  of  severe  haemorrhage 
or  of  other  less  urgent  conditions,  in  which  the  circulation  has  already 
become  so  bad  that  it  is  doubtful  whether  fluid  would  be  absorbed 
from  the  subcutaneous  tissues  or  alimentary  canal.  In  all  other  cases 
infusion  by  the  subcutaneous  or  alimentary  route  is  certainly  preferable, 
and  for  these  reasons.  Intravenous  infusion  is  open  to  real  dangers, 
which  do  not  exist  in  the  other  cases  ;  they  are  as  follows  :  (a)  It  is 
much  more  serious  if  the  solution  is  not  of  the  right  strength ;  {b)  If 
there  is  any  danger  of  the  solution  causing  toxic  symptoms  in  the  dose 
which  it  is  deemed  necessary  to  give,  then  the  intravenous  method  is 
much  the  most  dangerous.  And  for  this  reason  it  is  always  preferable 
to  use  a  dextrose  than  any  salt  solution  when  intravenous  infusion  has 
to  be  performed,  (c)  There  is  a  very  real  danger  of  over-distending 
the  right  heart.  I  have  certainly  seen  cases  where  intravenous  infusion 
has  caused  death  in  this  way.  It  is  difficult  to  say  at  what  rate  fluid 
can  be  run  into  a  vein  without  this  danger  to  the  heart.  That  an 
apparently  small  difference  in  the  blood-flow  along  the  veins  may  make  a 
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j^iviit  (lirt'uR'iice  to  lilt'  i'i;^'lit.  linirt  is  clcjirly  whovvn  l)y  vemescctioii.  Here 
ill  tlie  course  of  suvt'iul  iiiimites  wo  iihstriK^t  jit  most  11  pint  of  Wlood 
from  tlu'  iirm  and  produce  a  very  real  cilTfect  upon  I  la;  condilion  of  the 
rif^dit  veiif  ride.  C'onversel}',  it  is  easy  to  understand  that  the  injection 
of  tliiid  into  a  vein  may  be  serious  to  the  In-art.  There  can  be  no 
doubt  that  the  more  sb)\vly  the  fluid  is  run  in  the  better,  and  as  a 
maximal  rate  1  woukl  suj^gest  a  pint  in  ten  minutes.  The  rate  nuiy 
appear  to  err  greatly  on  the  side  of  safety,  but  1  do  not  think  it  does. 
It  is  necessary  to  remember  that  often  when  intravenous  infusion  is 
used  tiie  ri^dit  heart  is  far  from  normal,  and  it  is  just  in  unemic  con- 
vulsions that  1  have  seen  the  worst  results  to  the  heart.  From  what 
has  been  siiid  as  to  the  limited  application  of  intravenous  and  alimentary 
infusion,  it  follows  that  the  best  route  in  the  vast  majority  of  cases  is 
the  subcutaneous  one,  and  in  some  cases  it  is  the  only  one.  For 
instance,  in  cases  of  acute  gastro-enteritis  in  children  the  bowel  is 
useless  for  infusion."  Of  the  two  ways  in  which  subcutaneous  infusion 
ma}'  be  employed,  the  continuous  and  the  intermittent,  Dr.  Beddard  is 
of  opinion  that  the  continuous  method  possesses  no  single  advantage 
to  outweigh  the  certain  dis;ulvantage,  namely,  the  liability  to  infection, 
especially  in  urremic  and  diabetic  patients. 

It  is  next  ])ointed  out  that  the  choice  of  route  is  also  determined  by 
the  solution  to  be  used.  "  A  solution  of  dextrose  is  not  suitable  for 
any  but  intravenous  injection.  Large  quantities  given  by  the  bowel 
may  set  up  diarrhcea,  and  when  injected  by  the  skin  they  may  cause 
sloughing.  But  for  intravenous  infusion  for  uraemia  and  for  loss  of 
fluid  from  the  vascular  system,  it  is  the  best  solution  to  use.  A  solution 
of  sodium  chloride  may  be  given  in  any  of  the  three  ways.  The  objec- 
tions to  its  use  intravenously  have  alread}-  been  discussed.  It  is  the 
best  sohition  to  use  for  subcutaneous  or  rectal  infusion.  A  solution  of 
sodium  bicarbonate  should  not  be  given  subcutaneously  because  of  its 
liability  to  produce  sloughing.  In  most  cases  of  diabetic  coma  there  is 
plenty  of  time  to  give  alkali  by  the  mouth  or  rectum.  Strong  solutions 
may  be  used;  thus,  5vi.  in  Bvi.  of  milk  or  water  may  be  introduced 
several  times  a  day  into  the  stonuich  or  rectum.  If  you  wish  to  give  it 
intravenously,  give  a  pint  of  fluid  containing  5iv.  of  sodium  bicarbonate, 
and  test  the  reaction  of  the  urine  and  repeat  at  intervals  of  a  few  hours 
until  the  urine  becomes  nearly  neutral." 

With  reference  to  the  treatment  of  combined  shock  and  collapse, 
Dr.  Beddard's  advice  is  as  follows  :  "In  most  cases  subcutaneous 
injections  of  a  sodium  chloride  and  of  adrenalin  solution  meet  the  con- 
dition. When,  however,  the  collapse  needs  intravenous  injection,  the 
adrenalin  may  be  put  into  this  fluid  in  the  strength  of  i  in  20,000  ; 
but,  even  in  this  case,  I  think  it  is  far  safer  to  give  the  adrenalin 
subcutaneously." 

As  many  lives  are  lost  from  want  of  infusion,  and  not  a  few  because 
infusion  is  not  sufficiently  repeated,  the  best  course  for  those  in  doubt  will 
be  to  make  intravenous  infusions  at  intervals  of  a  few  hours,  perhaps  into 
the  median  basilics  ;  then  to  infuse  into  the  cellular  tissue  of  the  axillae  ; 
and  then,  if  needful,  to  resort  to  infusion  into  the  internal  saphenous 
veins.     Small  cannula?  should  be  at  hand  for  use  in  children. 

Several  years  ago  the  late  Dr.  Sturgess  published  (^Lancet,  vol.  i.  1892,  p.  86)  a  case  in 
which  severe  collapse  from  vomiting  and  diairhoea  in  a  child  of  nine  mouths,  the  subject 
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of  congenital  syphilis  and  rickets,  was  successfully  tided  over  by  the  infusion  of  salt 
solution  injected  by  Mr.  Horace  Collier.  Other  treatment  having  failed,  the  left  external 
jugular  was  exposed,  and  12  ounces  of  distilled  water  containing  36  grains  of  common 
salt  and  rather  more  than  a  drachm  of  brandy  were  slowly  injected.  The  very  marked 
restlessness  which  followed  was  combated  with  opium.     The  child  recovered. 

3.  Other,  rarer,  indications  are  diabetic  coma  and  septicsemia;  in 
the  latter  on  tlie  ground  that  it  facilitates  the  removal,  especiall}'  by 
the  kidneys,  of  the  micro-organisms  and  their  toxins.  The  question 
of  infusion  in  diabetic  coma  has  been  considered  above  (p.  138),  the 
infusion  of  a  solution  of  formalin  in  septicaemia  is  referred  to  at  p.  144. 
For  a  scientific  opinion  on  what  benefit  infusion  may,  perhaps,  bring 
about  in  certain  cases  of  urtemia,  acute  nephritis  and  puerperal  eclamp- 
sia, I  must  refer  my  readers  to  Dr.  Beddard's  paper,  Guy's  llosp. 
Kep.,  loc.  supr.  cit. 

4.  In  the  case  of  certain  poisons — e.g.,  carbolic  acid — Dr.  Oliver,  of 
Newcastle  (Prof.  Allbutt's  System  of  Medicine,  vol.  ii.),  drew  attention 
to  the  insufficiency  of  washing  out  the  stomach  when  once  a  poison 
lilie  carbolic  acid  has  got  into  the  blood,  and  to  the  need  of  infusing 
with  saline  fluid,  as  this  is  in  great  part  rapidly  excreted  by  the  kidneys 
and  carries  much  of  the  poison  away  with  it.  It  is  to  Dr.  Powell, 
House-Physician  at  the  Boyal  Infirmary,  Newcastle,  that  the  merit 
is  due  of  putting  the  above  opinion  to  a  most  successful  test  (Lancet, 
1898,  Nov.  19,  p.  1326). 

A  woman,  set.  21,  who  had,  about  three-quarters  of  an  hour  before  her  admission, 
swallowed  seven  drachms  of  ordinary  commercial  carbolic  acid,  was  brought  in,  in  a 
state  of  coma  and  collapse.  While  the  stomach  was  being  washed  out,  the  left  internal 
saphena  was  opened  in  the  leg,  and  eight  ounces  of  blood  removed.*  Four  pints  of  a 
saline  solution,  at  a  temperature  of  110°,  were  then  injected.  Half  a  pint  of  milk  beaten 
up  with  two  eggs  was  given  by  the  stomach-tube.  The  pulse  and  respiration  gradually 
improved.  Glycerine  in  drachm  doses  was  given  frequently  to  allay  the  burning  sensation 
in  the  pharynx  and  oesophagus.  For  three  days  the  urine  was  dark  green,  but  never 
contained  albumen.     Eecovery  was  rapid  and  complete. 

5.  Another  condition,  from  its  urgent  gravity,  deserves  mention 
here,  and  that  is  gas-poisoning. 

This  appears  to  be  more  common  in  America,  both  in  private  and  hospital  practice, 
than  with  us.  Dr.  Taylor  {Medical  Becord,  July  9,  1904)  gives  his  conclusions  from  90 
cases,  in  12  of  which  necropsies  were  obtained.  He  considers  that  venisection  and 
saline  infusion,  usually  combined,  should  be  promptly  employed.  "Where,  in  an  uncon- 
scious patient,  the  pulse  does  not  justify  venisection,  infusion  alone  should  be  made 
use  of.  Where  the  pulse  is  vigorous,  venisection  followed  by  saline  infusion  is  the 
remedy.  It  is  advised  to  withdraw  15  or  18  ounces  of  blood  rather  than  8  or  10  whenever 
the  pulse  will  admit  of  this,  and  at  least  1500  cc.  of  saline  infusion  should  be  infused. 
This  may  be  repeated  on  the  opposite  side,  or  given  under  the  skin,  or  per  rectum.  There 
is  no  reason,  in  Dr.  Taylor's  opinion,  to  believe  that  saline  infusion  will  produce  pulmonary 
oedema,  while  there  are  many  cases  in  which  a  large  dose  of  the  poison  renders  the 
patient's  condition  hopeless  ;  in  a  considerable  proportion  the  improvement  following 
venesection  and  infusion  ends  in  recovery.     How  the  two  remedies  act  is  uncertain. 

Method  (Fig.  68). — Now  that  the  indications  for  saline  infusions  have 
been  proved  to  be  numerous,  and  so  often  followed  by  excellent  results, 

*  Commenting  on  this  step,  the  Editor  of  the  Lancet  expressed  his  doubts  as  to 
whether  much  benefit  can  be  expected  from  it,  owing  to  the  limited  quantity  of  blood 
and,  therefore,  the  small  corresponding  percentage  of  the  poison,  which  can  be  withdrawn. 
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every  piactilioiier  sliould  hv  [)re[)areil  U)  em|)loy  Lliis  iueth«j(l,  reineiii- 
bering  tlie  critical  nature  of  the  cases  which  call  f<jr  it,  and  the  sud- 
denness with  which  the  call  is  liable  to  come.  Tiie  instruments  used 
should  be  as  simple  as  i)()ssil)lo.  A  teaspoonful  and  a  half  of  common 
salt  is  dissolved  in  water  which  has  l)eeii  recently  l)oiled.*  Foiu'  to  six 
pints  of  such  a  solution  should  he  at  hand,  and  kept,  covere<l,  at 
a    temperature  of   about   100°.       Also  cannulse,!   india-rubber  tubing 

Fio.  68. 


Dr.  Horrocks'  method  of  saline  infusion.     Trans.  Obstet.  Sac,  vol.  xxxv. 
(Down,  Bros.). 

half  an  inch  in  diameter  and  four  feet  in  length,  and  a  glass  funnel. 
The  skin  over  the  vein  selected  is  first  sterilised.  The  vessel  cliosen  is 
usually  the  median  basilic  or  the  cephalic.     Either  is  exposed  by  an 


*  The  use  of  milk,  which  has  been  employed  by  some — e.ff.,  Dr.  Thomas,  of  New  York 
— as  safer  and  more  nutritious  than  saline  infusion,  should  be  rejected  absolutely.  Both 
claims  are  quite  unfounded  for  infusion  purposes.  Dr.  Schafer  (loc.  supra  cif.)  found 
that  the  injection  of  milk,  after  dogs  had  been  reduced  by  bleeding  to  an  almost  lifeless 
condition,  caused  a  temporary  rise  in  the  blood-pressure  but  no  permanent  benefit. 
After  death  the  blood  corpuscles  were  found  to  be  disintegrated,  and  the  blood  swarming 
with  bacteria. 

t  Blunt-pointed  cannulas  are,  in  my  opinion,  preferable  to  those  with  sharp  points.  The 
latter  are  said  to  have  the  advantage  of  more  readily  entering  a  collapsed  vein,  but,  in  my 
experience,  it  is  easy  to  send  a  sharp-pointed  cannula  between  the  coats  of  tlie  vein,  or  to 
transfix  it.  Cannulae  of  various  sizes  should  be  at  hand.  I  have  not  described  infusion 
by  means  of  a  syringe.  This  entails  more  difficulty  in  sterilising,  the  piston  d(;es  not 
always  fit  snugly,  and  a  syringe  allows  of  more  opportunities  of  admitting  air  into  the 
circulation. 
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oblique  incision  beginning  to  the  inner  or  outer  side  of  the  biceps 
tendon.  Where  there  is  any  difficulty  in  finding  a  vein  here,  owing  to 
their  collapsed  state  or  to  tbe  arrangement  not  being  normal,  a  skin- 
flap  should  be  turned  up,  or  gentle  pressure  made  on  the  basilic  or  the 
cephalic  a  little  higher  up,  and  the  trunk  exposed  here.  Or  the 
patient's  leg  may  be  allowed  to  hang  down,  and  the  internal  saphena 
opened  just  in  front  of  the  malleolus.  Two  sterilised  silk  threads  are 
now  passed  under  the  vein  exposed.  One  is  drawn  to  the  lower  angle 
of  tlie  wound,  tied  round  the  vein  and  cut  short.  The  vein  being 
raised  with  dissecting  forceps,  a  small  nick  is  made  in  it  with  scissors, 
care  being  taken  not  to  sever  it  completely.  The  cannula  is  next  intro- 
duced into  the  vein  and  tied  in  by  the  upper  ligature,  the  ends  of  which 
are  left  long  as  in  Fig.  68.  The  blood  now  flows  down  the  cannula,  and 
when  it  is  full,  the  tubing,  previoush'  attached  to  the  funnel  and  filled 
with  saline  solution,  is  fixed  on  to  the  cannula.  The  funnel  is  now 
raised  about  four  feet,  and  as  the  solution  flows  it  is  rejolaced  by 
more  poured  from  a  jug  held  close  to  the  funnel  to  avoid  the  formation 
of  bubbles.  When  enough  has  been  infused  the  cannula  is  removed. 
The  vein  is  cut  completely  across,  and  the  upper  end  tied  with  the 
ends  of  the  ligature  which  have  been  left  long. 

It  should  take  at  least  from  twenty  to  thirty  minutes  to  inject  two 
to  three  pints  of  saline  fluid,  the  amount  usually  required  ;  five  or  six 
pints  being  sometimes  needed  :  the  more  slowly  the  fluid  is  infused, 
the  better.  Care  must  be  taken,  while  the  fluid  is  being  injected,  that 
no  air  enters,  and  that  there  is  no  kinking  or  blocking  of,  or  leakage 
from,  the  apparatus  employed.  The  chief  guides  are  the  return  of  the 
pulse,  with  increase  in  volume  and  diminution  in  rate  (say  a  fall  from 
130  to  90),  retm'n  of  colour  and  fulness  to  the  face,  increase  in  con- 
sciousness, &c.  The  operation  having  been  completed,  the  remaining 
ligature  is  tied  just  below  the  opening  in  the  vein,  and  the  little 
wound  closed  and  dressed  with  aseptic  precautions.  Any  thick  scar 
in  front  of  the  elbow-joint  will  embarrass  its  movements. 

Where  the  necessary  apparatus  cannot  be  procured,  or  in  cases  of 
severe  hsemorrhage  where  all  the  bleeding  points  cannot  be  controlled, 
and  w^here  the  injection  of  saline  fluid  will  thus  defeat  the  only  means 
of  arresting  the  bleeding,  e.g.,  clotting,  one  or  two  pints  may  be  very 
slowly  injected  into  the  cellular  tissue  of  the  axillae. 

TRANSFUSION. 

As  it  is  still  disputed  how  far  transfusion  of  blood  is  useful  in  such  diseases  as 
pernicious  anaemia,  this  operation  will  be  described  here,  though  it  is  clear  that  in  the 
very  great  majority  of  indications  it  has  been  replaced  by  infusion  of  saline  solution, 
chiefly  on  account  of  the  difficulty  with  which  sufficient  quantity  of  blood  is  obtainable. 

With  regard  to  transfusion  in  pernicious  ansemia,  Dr.  Hunter  (Joe.  svjjra  cif.)  spoke  as 
follows  :  "  In  idiopathic  anjemia,  pernicious  anjemia.  and  leucocythasmia,  transfusion  of 
blood  can,  in  my  opinion,  never  be  indicated.  In  both  the  condition  of  the  blood  is  the 
result  of  changes  in  the  blood-forming  or  blood-destroying  processes,  or  both.  In  leucocy- 
thsemia  the  disturbance  is  one  of  blood-formation  in  the  first  instance,  evidenced  by  the 
increase  of  the  leucocytes  of  the  blood,  while  the  diminution  in  the  number  of  the  red  I 
find  to  be  due  in  great  part  to  excessive  blood-destruction,  probably  induced  by  the 
activity  of  the  leucocytes.  In  pernicious  anaemia,  the  condition  of  the  blood  is  mainly  the 
result  of  excessive  destruction.     Transfusion  of  blood  under  such  circumstances  is  not 
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luuittcinKd  by  iliiii^jors, as  wc  liave  seen,  hut  is  followed  in  most  casos  by  rapid  destruftion 
of  the  rod  cor|)usclos,  as  evidenced  by  fever,  sometimes  by  lia^moj^lobinuria,  occasionally 
also  by  increase  in  the  slipht  icterus  which  so  freiiuently  marks  the  progress  of  the 
(liscase."  On  the  other  hand,  at  a  meeting  of  tht;  Kdinbur^jh  Mcdico-Chiriirffical  Society 
{Lttnref,  vol.  i.  1892,  p.  24),  Dr.  Rrakenbridj^c  and  Dr.  AfTli'i^k  claimed  successful  Ciises. 

Dr.  J.  11.  I'hilpots  (//nV.  Mrd.  Joiir/i..  vol.  i.  1894,  p.  162)  also  mentions  a  successful 
case  in  which  the  transfusion  was  performed  by  Mr.  ('.  K.  Jennings.  Here  16  ounces  of 
blood  were  transfused,  the  blood  minjjlinp;  "  in  its  passapc  with  about  10  ounces  of  saline 
Huid,  and  about  16  ounces  of  siiiinc  fluid  were  infuse<l  into  the  donor's  veins  to  replace 
the  blood  f,'iven." 

One  other  condition  in  whicii  transfusion  of  blood,  aided  jicrhaps  by  infusion  of  saline 

Fio.  69. 


AandB  are  the  hands  of  as.sistants  holding  the  afferent  and  efferent  tubes  and 
the  lips  of  each  venaesection  wound  together.  The  cannulse  being  inserted  into 
the  veins,  the  bulb  and  tubing,  filled  with  warm  saline  solution,  and  kept  so  by 
the  taps  or  clips,  are  fitted  into  the  cannulie.  Then  the  taps  are  turned  or  the 
clips  removed,  and  the  tubing  compressed  by  D,  and  the  bulb  squeezed  by  c.  The 
tube  is  then  squeezed  by  shifting  D  to  d'.  The  bulb  then  expanding  draws  in 
blood,  when  the  manipulation  just  described  is  repeated.  The  bevelled  end  of  the 
afferent  tube  is  so  made  that  it  may  slip  easily  into  the  collapsed  vein  of  the 
patient.     (Aveling,  Ob.'it.  Trans.,  vol.  vi.,  May  4,  1874.) 

solution,  may  be  beneficial,  is  poisoning  by  carbonic  oxide  gas.  Here,  perhaps,  it  would 
be  well  to  get  rid  of  some  of  the  poisoned  blood  by  a  preliminary  blood-letting. 

There  are  two  methods — A.  Direct,  in  which  blood  is  conveyed  directly  from  one 
person  into  another ;  and  B.  Indirect,  in  which  blood  separated  from  its  fibrin,  or  some 
other  fluid,  is  thrown  in. 

Direct. — Owing  to  want  of  space  I  shall  describe  this  alone.  It  is  probably  preferable 
to  inject  blood  without  exposure  to  air  and  without  manipulation  in  the  few  cases  in 
which  this  method  may  be  called  for. 

Hethod. — (Fig.  69.)  De.  Aveling's,  modified  by  Mr.  Cripps. — As  I  have  only 
space  for  one  here,  I  shall  describe  that  with  which  I  am  most  familiar.  It  is  simple  and 
inexpensive,*  and  has  the  advantage  of  measuring  the  blood  sent — viz.,  two  drachms  at 
each  squeeze  of  the  bulb. 


•  I  may  remind  my  readers  that,  as  in  the  case  of  all  india-rubber  instruments,  this, 
unless  kept  carefully  and  looked  at  from  time  to  time,  is  liable  to  be  found  cracked  and 
useless  at  the  moment  of  need.  Mr.  Cripps  (^Dict.  of  Surg.,  vol.  ii.  p.  660)  has  removed 
one  source  of  clotting  by  replacing  with  clips  the  taps  shown  in  Fig.  6g. 
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The  skin  having  been  cleansed,  the  veins  exposed  and  probes  passed  beneath  them,  the 
apparatus  is  filled  with  a  warm  sterilised  solution  of  sodium  chloride,  and  a  clip  placed  at 
either  end.  The  arms  of  receiver  and  donor  being  in  the  position  given  above,  the  vein  of 
the  receiver  is  opened  with  sharp  scissors,  and,  pressure  being  made  just  below  the  opening 
in  the  vein,  so  as  to  prevent  blood  obscuring  the  opening,  the  cannula  is  inserted.  The 
other  cannula  is  then  inserted  into  a  vein  of  the  giver,  and  both  are  held  steadily  by  an 
assistant.     Transfusion  is  then  performed  as  follows  : 

"  The  clips  having  been  removed  from  the  tube  at  either  end,  the  operator  makes  the 
necessary  valve  to  prevent  regurgitation  bv  compressing,  with  the  finger  and  thumb  of 
one  hand,  the  tube  between  the  central  ball  and  the  giver.  He  then  slowly  squeezes  the 
ball,  with  the  effect  of  driving  the  water  it  contains  gently  into  the  vein  of  the  recipient ; 
then,  having  compressed  the  tube  between  the  ball  and  the  recipient,  he  removes  the 
finger  and  thumb  from  off  the  tube  on  the  opposite  side,  allowing  the  ball  to  expand  with 
the  blood  coming  into  it  from  the  arm  of  the  giver.  When  the  ball  is  full  the  manipula- 
tion just  described  is  repeated,  and  the  blood  passes  into  the  vein  of  the  receiver.  In  this 
manner,  each  time  the  ball  is  compressed,  two  drachms  of  blood  are  injected  into  the 
veins  of  the  patient.  Should  the  syringe  appear  to  become  blocked,*  or  work 
unsatisfactorily,  it  can  be  detached  and  washed  out  without  removing  the  cannulte  from 
the  veins." 

Risks  and  Dangers  of  Transfusion. — Amongst  these  are  : 

1.  Emboli  and  their  results. 

Dr.  W.  Hunter  (loc.  supra  c'tt.,  pp.  306,  307)  points  out  that  very  grave  symptoms, 
due  to  widespread  thrombosis  and  spasm  of  the  capillaries,  especially  of  those  of  the 
gastro-intestinal  mucous  membrane  and  lungs,  may  follow  on  transfusion  of  blood,  with 
or  without  sodium  phosphate.  The  most  frequent  of  these  are  abdominal  pain,  diarrhoea, 
albuminuria,  hsemoglobinuria,  (fee.  Furthermore,  one  great  feature  of  defibrinated  blood, 
however  obtained,  is  the  uncertainty  of  its  action.  It  is  sometimes  quite  harmless,  at 
others  highly  dangerous — this  result  being  entirely  independent  of  the  quantity  injected, 
or  the  care  taken  in  injecting  it. 

It  has  been  suggested  that  some  saline  solution  having  the  power  of  delaying  the 
coagulation  of  blood — e.g.,  sodium  phosphate — should  be  added  to  the  blood  before  it  is 
transfused  (Braxton  Hicks,  Guy's  Hosp.  Rep.,  vol.  xiv.).  Dr.  W.  Hunter  (Joe.  supra 
cit.,  p.  305)  condemns  the  use  of  this  salt.  He  is  of  opinion  that  the  use  of  even  a  f  per 
cent,  solution  of  sodium  phosphate  will  cause  the  red  corpuscles  to  break  up  within  twenty- 
four  hours,  and  that  the  use  of  this  salt  along  with  blood  will  not  prevent  the  occurrence 
of  those  capillary  thromboses  which  are  known  to  follow  on  transfusion  of  blood 
by  itself. 

Except  for  those  cases  where  infusion  of  saline  solution  has  failed,  or  where,  as  in 
pernicious  anaemia,  it  is  desired  to  inject  blood  and  to  add  to  the  amount  injected,  it  is 
not  likely  that  the  employment  of  sodium  phosphate  will  be  continued. 

2.  Evidence  of  blood  being  thrown  in  too  rapidly  for  the  system  of  the  receiver — 
e.ff.,  headache,  flushing,  precordial  oppression,  &c. 

3.  Perhaps  septic  absorption,  if  the  blood  has  been  exposed  too  long. 

4.  Many  of  the  risks  already  given  under  the  head  of  "  Venfesection  "  (p.  134)  will, 
of  course,  be  present  here  also. 

INTRAVENOUS    INJECTIONS    OF    ANTISEPTICS. 

This  was,  I  believe,  first  put  to  practical  use  by  C.  C.  Barrows  (.Yew  York  Med.  Journ., 
January  31,  1903).  His  case  was  one  of  severe  sepsis  after  a  confinement,  in  a  negress, 
set.  26.  Examinations  of  the  blood  had  shown  an  absence  of  malarial  organisms, 
a  leucocytosis  of  18,000,  and  a  blood-culture  had  given  a  pure  culture  of  streptococcus. 
When  seen  by  Barrows,  the  patient  was  in  low  muttering  delirium  with  a  temperature  of 

*  A  case  in  which  this  occurred  will  be  found  related  by  Dr.  Hoggan,  Brit.  Med. 
Juurn.,  1877,  vol.  ii.  p.  726. 
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108  dojjrees,  I'.  150 — 160,  atid  It,  38.  There  were  no  local  signs  or  syniplonis.  500  cc. 
of  a  I  in  5000  aiiueous  solution  of  formalin  were  infused.  In  three  hours  the  temperature 
had  fallen  to  105  dej,'rees,  in  six  hours  to  loi  degrees,  the  P.  being  104,  and  U.  28.  In 
twelve  hours,  after  fluctuations,  the  temperature  rose  to  103  degrees,  altiiough  the  P.  did 
not  go  higher  than  112.  A  second  infusion  of  750  cc.  of  the  same  solution  was  then 
given.  There  was  a  slight  chill  without  a  further  rise  of  temperature,  which  in  the  next 
twelve  hours  fell  to  normal,  wiiere  it  practically  remained.  At  the  time  of  the  report  the 
woman  was  to  all  a])pcaranccs  entirely  well.  A  number  of  cultures  made  since  the  first 
infusion  failed  to  show  any  streptococci.  No  changes  were  noted  in  the  red  corpuscles. 
Albumen,  prosont  in  tiie  mine  before  the  infusion,  disappeared,  ami  there  was  no 
hasmaturia. 

The  author  warns  the  profession  against  the  indiscriminate  use  of  this  remedy  when 
proper  blood  cultures  have  not  been  made,  and  against  considering  it  a  substitute  for  the 
proper  surgical  measures,  indicated  in  each  individual  case.  It  is  to  be  noted  that  in  this 
case  the  uterus  had  been  curetted. 

W.  L.  Bauer  very  shortly  followed  (.Vcw  York  Med.  Journ,  Mar.  21,  1903)  with  a  case 
very  similar  to  that  of  Barrows,  in  which  formalin  was  thus  employed  without  any  good 
result. 

LIGATURE  or  THE  BRACHIAL  ARTERY  AT  THE  BEND 
OF  THE  ELBOW  (Kigs.  53,  70  and  71). 

This  operation,  common  enough  fifty  years  ago  owing  to  the  frequency 
of  Yena}section  and  the  facility  with  which  the  hrachial  artery  was 
wounded,   will  be  briefly  described  here. 

Indications. — (i)  Wound  of  the  artery,  especially  after  vensesec- 
tion,  or  tenotomy  of  the  biceps  tendon  (here  a  ligature  above  and 
below  the  wound  will  be  required),  or  a  flying  chip  of  metal  (William- 
son, Brit.  Med.  Journ.,  vol.  ii.  1896,  p.  1511).  (2)  Traumatic 
aneurysm,  whether  arterio-venous  or  no,  also  occurring  after  accidents 
such  as  the  above. 

The  late  campaign  in  South  Africa  saw  a  great  increase  in  the  occurrence  of  arterio- 
venous aneurysms  from  the  passage  of  high  velocity  bullets  of  small  calibre  through  adjacent 
arteries  and  veins.  This  subject  will  be  referred  to  at  p.  167  in  the  account  of  ligature  of 
the  axillary  artery,  the  vessel  of  the  upper  extremity  in  which,  according  to  Mr.  G.  H. 
Makins,  C.B.,  operative  interference  is  most  likely  to  be  useful. 

Guide, — The  inner  side  of  the  biceps  tendon. 

Relations  : —  In  Front. 

Skin  ;  fasciae  ;  bicipital  fascia ;  median  basilic 
vein.     Branches    of  internal  and  external 
cutaneous  nerve. 
Outside.  Inside. 

Biceps  tendon.  Brachial  artery  Median  nerve. 

Vena  comes.  ^t  bend  of  elbow.  Vena  comes. 

Behind. 

Brachialis  anticus. 

Operation  (Figs.  53,  70  and  71). — The  limb  being  steadied,  with 
the  elbow  slightly  flexed,  the  site  of  the  biceps  tendon  should  be 
defined,  and  also  that  of  any  large  veins,  b}'  making  pressure  a  little 
above  the  proposed  site  of  ligature.  An  incision  about  2^  inches  long 
is  then  made,  a  little  to  the  inner  side  of  the  biceps  tendon,  through  the 
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superficial  fascia  carefull}',  so  as  to  avoid  the  median  basilic  vein  and 
its  companion,  the  internal  cutaneous  nerve.  If  these  are  seen,  they 
must  be  drawn  inwards.     The  deep  fascia  is  then  divided  on  a  director, 

Fig.  70. 


Ligature  of  the  brachial  artery  at  the  bend  of  the  elbow,  i,  Artery  sur- 
rounded by  its  venEe  comites,  from  the  inner  of  which  a  branch  passes  to 
4  (basilic  vein).  2,  Bicipital  fascia.  3,  Median  nerve.  4,  Basilic  vein.  5,  Biceps 
tendon.     (Too  much  of  the  artery  is  shown  cleaned.) 

this  and  the  semilunar  fascia  of  the  biceps,  which  strengthens  it,  being 
interfered  with  as  little  as  possible.     The  arter^',  with  its  vense  comites, 


Fig 


Incision  for  ligature  of  brachial  artery  at  the  bend  of  the  elbow  (left),  shown 
dissected,  i,  2,  3,  Tendon  of  biceps  and  outer  and  inner  flaps  of  bicipital  fascia. 
4,  Basilic  vein.  5,  Median  nerve.  The  artery  is  seen  surrounded  by  its  two 
vente  comites,  the  sheath  having  been  freely  removed.     (Farabeuf.) 

lies  directly  underneath.  The  needle  should  be  passed,  after  the 
veins  are  separated  and  the  artery  cleaned,  from  within  outwards, 
so  as  to  avoid  the  median  nerve,  which  lies  more  deej^ly  ou  the 
inside.* 

*  If  it  be  needful  to  prolong  the  incision  downwards  so  as  to  secure  the  upper  end  of 
the  radial  or  ulnar,  the  bicipital  fascia  must  be  divided  more  freely,  and  the  median 
basilic  vein  secured  if  it  cannot  be  drawn  to  one  side. 


LIGATUin-:    OF    THK    HlfACHIAI.    AT    Till:    KMioW. 


147 


111  I  la'  ciise  ot"  triiuiiiiitic  iiiuuirvsin,  urterio- venous  or  no,  resisting 
otlier  trejitnient,  a  proxinml  lij^uliu'e  pIuciMl  us  near  as  possilde  ab(jve 
the  sue,  or  tlie  old  operation  of"  plaeing  double  ligatures,*  will  be  pre- 
ferable to  the  Hunterian  one,  which  runs  the  risk  of  overlooking  the 
possibility  of  a  rather  higher  division  than  usual  of  the  brachial  into 
radial  and  ulnar.  If  much  lueinorrhage  is  expected,  the  brachial  slunild 
hv  compressed  about  the  middle  of  the  arm  with  an  l%smarch's  bandage. 
The  median  basilic  vein  will,  in  man>' cases  of  arterio-venous  aneuiysm, 
be  found  much  dilated  by  the  entrance  of  arterial  blood.  OccasiomiUy 
it  has  been  obliterated.  In  ordinary  traumatic  aneurysm,  the  sac 
should  be  cut  away  with  scissors,  after  the  artery  above  and  below  has 
been  secured. 

This  operation  at  the  bend  of  the  elbow  should  always  be  performed 
with  the  utmost  carefulness  at  the  time,  and  ))aiiis  taken  with  the  after- 
treatment,  so  as  to  ensure  the  minimum  of  disturbance  and  the  smallest 
amount  of  cicatrix,  and  thus  to  interfere  as  little  as  possible  with  the 
movements  of  the  elbow. 


*  On  this  aud  all  otlier  arterio-venous  aueurjsms  the  advice  of  Mr.  Makins,  p.  167,  should 
be  studied.  It  will  be  seen  that  he  prefers  trial  of  a  proximal  ligature  first.  If  a  local 
operation  is  found  to  be  needful,  ligatures  will  be  required  above  and  below  the  com- 
munication with  the  vein  in  the  case  of  aneurj-smal  varix,  and  above  and  below  the  sac 
if  the  surgeon  is  dealing  with  a  varicose  aneurysm.  It  may  be  better  (the  artery  being 
commanded  above)  to  open  the  sac,  and  thus  find  tlie  apertures  into  the  artery  by  the  aid 
of  a  small  bougie.  As  Mr.  Holmes  QSi/ff.  of  Sun/.,  vol.  iii.  p.  92)  points  out,  the  other 
plan  of  attempting  to  find  aud  tie  the  artery  without  opening  the  sac  presents  these 
difficulties — viz.,  that  the  artery  is  surrounded  by  dilated  and  closely  packed  veins,  and 
that  below  the  sac  it  is  of  small  size.  Every  precaution  should  be  taken  to  spare  the 
main  vein.  If  haemorrhage  from  it,  uncontrollable  by  pressure,  be  present,  a  lateral 
ligature  should  be  attempted.  Only,  if  it  be  absolutely  unavoidable,  should  the  vein  be  tied 
above  and  below. 
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CHAPTER  V. 
OPERATIONS  ON  THE  ARM. 

LIGATURE    OF    BRACHIAL    ARTERY   (Figs.  53,  70,  71   and  72). 

This  is  performed  (a)  in  the  middle  of  the  arm,  and,  much  more  rarely, 
(h)  at  the  bend  of  the  elbow,  the  operation  last  described. 

(a)  In  the  Middle  of  the  Arm  (Fig.  72). 

Indications. 

I.   Chiefly  wounds  of  the  palmar  arch,  resisting  pressure   (p.  36). 
2.  Wound  of   the   artery  itself  by  a  penknife,*  bayonet,   bullet,  &c. 

Fig.  72. 


.^^.....^ — .--i^ 


The  upper  hook  draws  aside  the  biceps  and  the  median  nerve  ;  the  lower,  the 
basilic  vein  and  the  triceps.  The  inner  vena  comes  is  seen  in  the  bottom  of  the 
wound.  The  sheath  of  the  artery  has  been  opened  and  a  small  portion  cleaned 
ready  for  the  passage  of  the  ligature. 

3.  Gunshot  wound  of   the  elbow,  leading  to    secondary  haemorrhage 
resisting  other  treatment.     4.  Angeioma  of  hand. 

In  March,  1891,  I  tied  first  the  brachial,  and,  five  months  later,  the  radial  and  ulnar 
arteries,  for  a  congenital  angeioma  with  much  erectile  tissue  affecting  all  the  fingers  and 
the  palm  of  the  hand  in  a  girl  aged  18.     By  the  first  operation  the  vascularity  was  quickly 


*  Mr.  Shield  (^Lancet,  1887,  vol.  i.  p.  978)  has  recorded  a  case  of  stab-wound  of  the 
brachial,  with  several  points  of  interest.  A  penknife  wound  had  reached  the  artery  by 
passing  from  without  inwards  through  the  biceps.  The  bleeding  was  arrested  by  pres- 
sure. The  wound  healed,  and  twenty  days  later  a  fall  caused  the  cicatrix  to  give  way> 
profuse  hsemorrhage  following.  Esmarch's  bandage  being  applied,  a  free  incision  was 
-made,  and  the  bleeding  point  found  by  searching  with  a  bent  probe,  the  end  of  which 
passed  into  an  opening  in  the  brachial  artery.  Ligatures  were  applied  above  and  below. 
Owing  to  the  swelling  of  the  arm  no  sutures  were  used.    A  good  recovery  took  place. 
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retluccd  ;  tlic  second,  aided  by  catgut  8ctons,  was  followed  by  very  marke<lBhrinkinp,  and, 
ultimately,  a  complete  cure.  A  full  account  of  the  case  with  the  result,  ten  years  after 
the  oiieration,  is  given  in  the  Guy'g  Iloxpital  Ee/wrtx,  vol.  Ivi. 

5.  AVound  of  one  of  the  arteries  of  the  forearm,  followed  l)y  severe 
ha3niorriiage,  a  sloiif^hy  condition  of  the  parts  preventing  ligature  of 
the  vessel  ahove  and  below  the  woinid. 

In  tlicyear  1882  a  patient  came  under  my  care  for  secondary  haemorrhage  from  a 
wound  of  the  foicium,  inflicted  by  the  burstinff  of  a  gun  in  rook-shooting.  The  i>art8 
were  much  swollen  and  sloughy  :  the  ulnar  artery  in  its  middle  third,  from  which  the 
haemorrhage  was  coming,  was  greenish  in  colour,  and  apparently  not  in  a  condition  to 
hold  a  ligature.  A  good  recovery,  with  no  further  haimorrhage,  took  place  after  ligature 
of  the  brachial  in  the  middle  of  the  arm. 

In  1885  I  had  occasion  again  to  tie  this  artery,  for  haemorrhage  occurring  repeatedly 
a  few  days  after  a  suppurating  palmar  bursa  had  been  opened  in  the  usual  wa}',  above 
and  below  the  anterior  annular  ligament.     The  patient  recovered  with  a  weakeneil  limb. 

6.  'rranniatic  and  spontaneous  aneuiwsm.  In  traumatic  aneurysm, 
whether  of  the  brachial  or  the  arteries  of  the  forearm,  the  old  operation 
is  preferable  to  the  Hunterian,  as  the  sac  is  often  imperfect. 

Dr.  H.  Bousquet  records  {Congres  Frano^.  cle  Chir.,  1895,  p.  741)  a 
case  of  traumatic  aneurysm*  of  the  forearm,  dating  to  a  gunshot  injury, 
cured  by  excision  of  the  sac. 

A  labourer,  while  poaching,  received  a  charge  of  Xo.  6  shot,  which,  entering  in  the 
lower  third  of  the  forearm,  passed  obliquely  upwards  almost  as  high  as  the  elbow.  The 
wound  healed  in  about  six  weeks.  Evidence  of  an  aneurysm  Vjecame  manifest  thirteen 
days  after  the  injury,  but  operative  treatment  was  refused.  Six  months  after  the  accident, 
an  Esmarch's  bandage  having  been  applied,  an  incision  was  made  over  the  swelling, 
which  was  now  of  a  pyriform  shape,  and  reached  from  the  middle  of  the  arm  to  the 
lower  third  of  the  forearm.  The  brachial  artery  having  been  tied  as  low  down  as  possible, 
the  aneurysm  was  separated  from  the  adjacent  structures.  In  spite  of  much  care,  its 
walls,  which  were  very  thin,  gave  way  at  several  spots.  Its  interior  was  filled  with 
passive  clot.  Its  lower  extremity  was  embedded  in  the  cicatrix  of  the  wound.  The 
aneurysm  probably  sprang  from  the  arteries  of  the  forearm  near  their  origin,  perhaps  also 
from  the  brachial.  The  removal  of  the  aneurysm  left  a  large  cavity,  of  which  the  floor 
was  formed  by  the  interosseous  membrane,  and  the  sides  by  muscles  of  the  forearm. 
Several  vessels  were  tied  before  and  after  the  removal  of  the  Esmarch's  bandage.  As  it 
was  impossible  to  bring  so  large  a  wound  together,  it  was  plugged  with  iodoform  gauze. 
The  patient  recovered  with  a  useful  limb. 

AVith  regard  to  spontaneous  aneurysms,  it  is  well  known  that  these 
are  very  rare  in  the  ui)per  extremity,  and  usually  associated  with  cardiac 
disease.  When  this  complication  is  present,  ligature  will  only  be  thought 
of  when  the  aneurysm  is  rapidly  increasing,  or  causing  painful  pressure 
upon  a  nerve.     Eucaine  may  be  useful  here. 

Line. — From  the  junction  of  the  middle  and  anterior  thirds  of  the 
axilla,  along  the  inner  edge  of  the  coraco-brachialis  and  biceps,  to  the 
middle  of  the  elbow-triangle.  This  line  is  of  especial  importance, 
when,  owing  to  swelling,  kc,  the  edge  of  the  biceps  is  ditHcult  to 
make  out. 
.Guide. — The  above  line  and  the  inner  edge  of  biceps. 


*  The  aneurysm  is  also  described  as  arterio-venous,  but  no  evidence  of  this  is  given. 
The  account  of  the  vessels  affected  is  practically  nil. 
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Relations  in  arm  : —  In  Front. 

Skin  ;  fasciae  ;  brandies  of  internal  and  external 

cutaneous  nerves. 
Median  nerve*  (about  the  centre  of  the  arm). 

Outside.  Inside. 

Coraco-braehialis  (above).  Ulnar  nerve. 

Biceps.  Brachial  Internal  cutaneous  nerve. 

Vena  comes.  ;t^fJI  Vena  comes. 

ID  dim.  .^       ^  ,  rt    •    -I 

Basilic  vein,  superficial  to 
deep  fascia  in  lower  half, 
beneath  it  above,  usually. 
Behind. 

Triceps  (middle  and  inner  heads)  ;  coraco- 
braehialis  ;  brachialis  anticus. 

Musculo-spiral  nerve  and  superior  profunda 
artery  (above). 

Collateral  Circulation. 

(a)  If  the  ligature  be  placed  above  the  superior  profunda,  the  vessels 
chiefly  concerned  will  be — 

Above.  Below. 

The  subscapular  ]  .,,  'rr^  ■  r     j 

rm       •  n         r         with  ihe  superior  profunda, 

ihe  circumflex    j  ^  ^ 

(h)  If  the  ligature  be  placed  below  the  superior  profunda — 

Above.  Below. 

f  The  radial  recurrent. 

rri,  .  /•     J       -,1       The  posterior  ulnar  recurrent, 

ihe  superior  proiunda  with  <  r,^\     ■   .  j. 

^  ^  ihe  interosseous  recurrent. 

\  The  anastomotica  magna. 

(c)  If  the  ligature  be  placed  below  the  inferior  profunda — 

Above.  Below. 

{The  radial  recurrent. 
The  ulnar  recurrents. 
The  interosseous  recurrent. 
The  anastomotica  magna. 

Abnormalities. — These  are  so  far  from  infrequent!  that  the  surgeon 
must  be  prepared  for  the  following  : 

1.  The  artery  being  in  front  of  the  nerve. 

2.  A  high  division  of  the  artery.  According  to  Mr.  Quain,  in  one  out  of  every  five 
cases  there  were  two  arteries  instead  of  one  in  some  part,  or  in  the  whole,  of  the  arm. 
The  point  of  bifurcation  is  thus  described  by  Gray  :  "  It  is  most  frequent  in  the  upper 
part,  less  so  in  the  lower  part,  and  least  so  in  the  middle,  the  most  usual  point  for  the 


*  In  one  out  of  every  six  cases  the  median  nerve  lies  under  the  artery  (Skey,  loc. 
supra  cit.,  p.  269). 

■j-  Numerous  instances  of  these  are  figured  by  Mr.  Reeves  in  the  Appendix  to  his 
Human  Morphology,  vol.  i.  p.  692  et  seq. 
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application  of  ii  liKiitiue  :  underbuy  of  those  circumstances,  two  large  arteries  would  Ik: 
found  in  the  arm  instead  of  one.  The  most  fro<iuent  (in  three  out  of  four)  of  these 
peculiarities  is  tiic  higli  origin  of  the  radial.  That  artery  often  arises  from  the  inner  side 
of  the  brachial,  and  runs  [arallel  with  the  main  trunk  to  the  elbow,  where  it  crosses  it. 


Fio.  73. 


Anterior  circumflex  A.  - 
Posterior  circumflex  A. 

Superior  radial  collateral  A. 
(Henlo.) 

Superior  profunda  or  inferior 
radial  collateral  A.    (Henlc.) 


'J7       A cromio- thoracic  A. 
Axillary  A. 


Subscapular  A. 
Dorsalis  scapulae  A. 


Descending  articular  branches 
of  superior  profunda  A. 


Posterior    interosseous    recur 
rent  A. 


Radial  recurrent  A.  — ^1 


Posterior    interosseous    recur- 
rent A. 


""  Inferior  profunda  A.,  or  superior 
ulnar  collateral. 


■Anastomotica  magna  A.,  or  inferior 

nlnar  collateral . 
Posterior  branches  of  anastomotica 

magna  A. 
Anterior  branches  of  anastomotica 

magna  A. 
Posterior  ulnar  recurrent  A, 


-Anterior  ulnar  recurrent  A. 
-  Posterior  ulnar  recurrent  A. 


Anastomosing  branches  of  axillary  and  brachial  arteries.     (ilacCormac.) 

lying  beneath  the  fascia  ;    or  it  may  perforate  the  fascia,  and   pass    over   the   artery 
immediately  beneath  the  integument."  * 

3.  The  artery  may  be  partially  covered  by  a  muscular  slip  given  off  from  the  pectoralis 
major,  biceps,  coraco-brachialis,  or  brachialis  anticus. 

4.  One  or  more  slender  vasa  aberrantia  may  be  met  with  in  the  arm,  passing  from  the 
axillary  or  the  brachial  to  one  of  the  arteries  in  the  forearm. 


*  The  possibility  of  this  superficial  position  of  the  radial  or  ulnar  should  always  be 
remembered  when  venisection,  or  ligature  of  the  brachial,  at  the  elbow  is  about  to  be 
performed.     See  also  the  footnote,  p.  133. 
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Operation  (Fig.  72). — The  arm  being  extended  and  abducted  from 
the  side,  with  the  elbow-joint  flexed  and  supported*  by  an  assistant,  the 
surgeon,  sitting  between  the  limb  and  the  trunk,!  makes  an  incision 
3  inches  in  length  along  the  inner  border  of  the  biceps,  beginning  from 
below  or  above  as  is  most  convenient,  going  through  the  skin  and 
fascisB,  and  exposing  just  the  innermost  fibres  of  the  muscle.  |  This  is 
then  drawn  outwards  with  a  retractor,  the  median  nerve  next  found  and 
drawn  inwards  or  outwards  with  an  aneurysm-needle,  and  the  arter^^ 
defined  and  sufiiciently  cleaned,  when  the  ligature  is  passed  from  the 
nerve.  In  doing  this  the  basilic  vein  and  the  vente  comites,  which 
increase  in  size  as  they  ascend,  must  be  carefully  avoided. 

I  would  point  out  that  the  brachial  artery  is  by  no  means  so  easy  a 
vessel  to  tie  as  might  be  supposed  from  its  sujjerficial  position.  This 
is  especially  the  case  when  the  artery  is  concealed  by  the  median  nerve 
at  the  point  where  it  is  sought,  and  when  its  beat  is  feeble  and  the 
vessel  itself  small  and  but  little  distended  after  repeated  hfemorrhage 
lower  down.§ 

AMPUTATION    OF    THE    ARM   (Figs.  74  to  ']']). 

Indications. — Amongst  these  are  : 

I.  Accidents,  e.g.,  compound  fractures,  machinery  accidents,  &c., 
which  do  not  admit  of  any  part  of  the  forearm  being  saved,  or  of  ampu- 
tation at  the  elbow.  Tiie  advisability  of  amputation  in  such  cases  is 
discussed,  once  for  all,  in  the  chapter  on  the  "  Antiseptic  Treatment  of 
Compound  Fractures."  2.  New  growths  involving  the  forearm,  and 
not  admitting  of  extirpation.  3.  Disease  of  the  elbow-joint  not 
admitting  of  excision,  or  in  which  this  operation  has  failed  (pp.  76, 
85).  4.  Gunshot  injuries  of  the  upper  part  of  the  forearm,  elbow, 
and  arm  not  admitting  of  conservative  treatment  or  excision.  So 
inestimable  is  the  value,  even  when  only  partial,  of  the  hand,  and  so 
good  are  the  results  of  conservative  treatment  and  secondary  amputa- 
tion, that  the  tissues  must  be  almost  disorganised  for  the  surgeon  to 
think  of  primar}^  amputation  liere.]| 


*  Mr.  Heath  has  pointed  out  {Operative  Surgery,  p.  18)  that  if  the  arm,  when  at  a 
right  angle  to  the  body,  be  allowed  to  rest  upon  the  table,  the  triceps  is  pushed  up,  and, 
displacing  the  parts,  may  bring  into  view  the  inferior  profunda  and  the  ulnar  nerve 
instead  of  the  brachial  and  the  median  nerve. 

f  This  is,  to  my  mind,  a  much  more  comfortable  position  than  standing  on  the  outer 
side  and  looking  over. 

\  Authorities  difEer  as  to  this  step.  I  strongly  advise  the  operator  to  avail  himself  of 
this  guide.  If  it  be  done  carefully,  and  the  wound  kept  aseptic  afterwards,  it  can  do  no 
harm.  The  fibres  of  the  muscle  are  a  distinct  help,  and  (as  stated  above)  ligature  of  this 
artery  is  not  so  easy  a  one  as  it  would  appear. 

§  This  was  so  marked  in  the  last  of  my  three  cases  mentioned  at  p.  149,  that,  when  I 
exposed  the  vessel,  several  bystanders  felt  certain  that  it  was  not  the  brachial,  but  one 
of  its  branches. 

II  Dr.  Otis,  writing  in  1883  [loc.  supra  cit,  p.  916),  thus  summed  up  on  the  question 
of  conservative  surgery,  excision,  and  amputation  in  gunshot  injuries  of  the  elbow-joint  : 
— "  The  practical  conclusions  that  appear  to  be  deducible  from  the  foregoing  investiga- 
tions are — (i)  That  in  shot  wounds  in  young  healthy  subjects  attended  with  slight 
injury  of  the  articular  extremities  of  the  bones  of  the  elbow,  such  as  fractures  of  the 
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Tlie  followiiip;  (Reclus,  Cotu/.  Fvuur.  dv  Chir.,  1^95,  ]>.  G^z)  is  n  ^'(xtd 
instance  of"  what  oonscrvntive  surgery  may  ellect,  should  the  patient 
refuse  to  suhmit  to  amputation,  or  decide  to  face  the  risk  of  blood- 
poisoning,  tetanus,  &c.,  when  these  dangers  have  been  fully  put  before 
him. 

Ill  a  mail,  :i'(.  53,  wliosu  left  upper  limb  had  been  eaiii,'ht  between  a  lam])-post  ami  a 
furniture-van,  tlie  middle  of  the  forearm  was  shattered  as  follows  : — The  skin  was  stri|)ped 
off  over  the  whole  cireumference,  save  at  one  spot  on  the  ulnar  border.  All  the  niuselcs, 
anterior,  posterior,  and  external,  were  destroyed  down  to  the  bone,  and  formed  abfive  and 
below  retraetcd  masses  bounding  a  deep  gap,  at  the  bottom  of  which  lay  the  radius  and 
ulna,  each  broken  into  three  fiagmcnts,  some  of  which  were  overriding  the  others.  The 
large  vessels  and  nerves  hail  alone  escaped  ;  the  sensibility  of  the  hand  was  not  interfered 
with.  The  wound  having  been  thoroughly  cleaned — dirt,  clots,  debris  of  fascial,  tendons, 
and  muscles,  and  some  splinters  of  bone  quite  bare  of  periosteum  having  been  removed — 
the  soft  parts  were  in  a  measure  drawn  together  by  means  of  stout  silk,  the  sutures  taking 
up  muscles  and  skin.  The  fragments  of  the  bones  were  got  into  place  with  difficult}', 
The  wound  was  dressed  once  every  three  weeks.  Consolidation  of  the  bones  was  not 
obtained  until  the  end  of  four  months.  But  the  result  was  surprising.  The  forearm  was 
useful,  the  continuity  of  the  muscles  being  established.  The  thumb  was  free  and  active, 
and  oppose<l  itself  very  easily  to  the  fingers,  which  were  becoming  less  stiff  every  day. 
Here  amputation  above  the  elbow-joint  was  the  only  alternative. 

Amongst  the  special  conditions  which  will  have  to  be  considered  are 
the  size  and  cliaracter  of  the  projectile,  the  gravity  of  the  laceration  of 
the  soft  parts,  the  amount  of  longitudinal  splintering  of  the  bones,  the 
extent  of  lesions  to  the  vessels  and  nerves,  and  the  degree  to  which 
conservative  measures  can  be  adopted  in  the  absence  of  hospital 
facilities  or  of  easy  transportation.* 

If  the  surroundings  of  the  surgeon  and  patient  admit  of  it,  attempts 

olecranon,  of  the  outer  condyle,  or  of  the  trochlea,  without  much  splintering  and  without 
lesion  of  the  important  vessels  and  nerves,  it  is  justifiable  in  many  instances  to  attempt 
an  expectant  conservative  treatment,  keeping  the  injured  extremity  in  entire  rest,  after 
removing  any  detached  fragments  or  foreign  bodies,  in  a  semi-prone  and  very  flexed 
position,  employing  ice  or  other  cold  applications.  If  the  inflammatory  action  becomes 
intense,  the  wounds  should  be  freely  enlarged  and  the  joint-cavity  freely  laid  open,  and 
easy  escape  provided  for  the  altered  wound  secretions  bj'  position  and  drainage-tubes. 
The  strength  should  be  sustained  by  a  tonic  regimen,  and  when  the  inflammatory  stage 
has  completely  abated,  and  not  before,  if  healing  is  slow,  secondary  excision  or  amputation 
may  be  hopefully  resorted  to.  Unless  all  the  favourable  conditions  mentioned  are  present 
at  the  outset,  it  would  be  safer  to  resort  to  primary  excision  or  to  amputation.  (2)  In 
grape-shot  communications  with  lesions  of  the  principal  vessels  or  nerves,  amputation 
should  be  practised  immediately  after  the  reception  of  the  injury.  (3)  In  severe  shot- 
fracture,  without  extensive  lesion  of  the  soft  parts,  the  joint  should  be  freely  exposed  by 
a  longitudinal  posterior  incision,  and  the  full  extent  of  the  fracture  ascertained.  Unless 
there  is  extraordinary  fissuring,  the  injured  joint-ends  should  then  be  sawn  off  as  close  to 
the  limits  of  injury  as  possible,  save  that  the  bones  of  the  forearm  should  be  shortened  to 
the  same  level.  If  the  splintering  extends  very  far,  or  if  there  is  reason  to  believe  that 
the  humeral  vessels  are  injured  though  not  wounded,  the  incision  should  be  so  modified  as 
to  convert  the  operation  into  an  amputation." 

*  On  this  point  Dr.  Otis  writes  {loc.  siijn-a  cit.,  p.  811)  :  "The  surgeons,  doubtless, 
sometimes  yielded  to  what  John  Bell  called  '  an  argument  of  necessity  as  well  as  of 
choice,  and  limbs,  that  in  happier  circumstances  might  have  been  preserved,  had  often, 
in  a  flying  army  or  a  dangerous  campaign,  to  be  cut  off,'  since  '  it  is  less  dreadful  to  be 
dragged  along  with  a  neat  amputated  stump  than  with  a  swollen  and  fractured  limb, 
where  the  arteries  are  in  constant  danger  from  the  splintered  bones.'  " 
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will,  nowadays,  be  made  to  suture  the  nerve  ends,  especially  when  only 
one  or  two  of  the  chief  trunks  are  involved. 

I  have  already  referred  at  p.  120  to  the  infrequency  of  severe  gunshot 
injuries  to  the  elbow^ -joint  in  the  late  war. 

It  is  noteworthy  here  that  Mr.  G.  H.  Makins,  C.B.,  writes  (^Surgical  Experiences  in 
8.  Africa,  1899 — 1900,  p.  11)  :  "I  am  unable  to  say  what  was  the  proportional  number  of 
shell  wounds  among  the  men  hit,  but  I  can  say  with  some  confidence  that  it  was  not  as 
great  as  10  per  cent.  I  should  be  inclined  to  place  it  as  low  as  5  per  cent.  Again,  I 
cannot  fix  the  proportionate  occurrence  of  wounds  from  bullets  of  large  calibre,  such  as 
the  Martini-Henry,  but  this  was  certainly  not  large.  I  think  if  10  per  cent,  is  deducted 
to  represent  the  number  of  hits  from  either  of  these  forms  of  projectiles,  that  we  may 
fairly  assume  the  remaining  go  per  cent,  of  the  wounds  to  have  been  produced  by  bullets 
of  small  calibre."  In  addition  to  the  small  size  of  the  bullets,  the  distance  which, 
generally,  separated  the  two  enemies,  is  a  factor  which  must  be  taken  into  account.  With 
regard  to  treatment  of  wounded  joints  Mr.  Makins  states  (p.  235)  that  this  was  generally 
simple.  "  The  old  difficulties  of  deciding  on  partial  as  against  complete  excision  or 
amputation  was  never  met  with  by  us.  We  had  merely  to  do  our  first  dressing  with  care, 
fix  the  joint  for  a  short  period,  and  be  careful  to  commence  passive  movement  as  soon  as 
the  joints  were  properly  healed,  to  obtain  in  the  great  majority  of  cases  perfect  results. 
If  suppuration  occurred,  the  choice  between  incision  and  amputation  had  to  be  considered. 
In  the  early  stages  this  choice  depended  entirely  on  the  nature  of  the  injury  to  the  bones. 
If  this  were  slight,  incision  was  the  best  course  to  adopt.  I  saw  several  cases  so  treated 
which  did  well,  although  convalescence  was  often  prolonged,  and  only  a  small  amount  of 
movement  was  regained.  Amputation  was  sometimes  indicated  in  cases  of  severe  bone- 
splintering  when  the  shafts  were  implicated,  but  was  as  a  rule  only  performed  after  an 
ineffectual  trial  to  cut  short  general  infection  of  the  septicemic  type  by  incision.  I  should 
add  that,  on  the  whole,  suppuration  of  the  joints  was  uncommon,  except  in  the  case  of 
injuries  far  exceeding  the  average  in  primary  severity."  With  regard  to  tlbe  ellow-joint 
in  particular  Mr.  Makins  writes  (p.  236) :  "Injuries  to  this  joint  came  second  in  frequency 
in  my  experience  to  those  of  the  knee.  They  wer.e,  in  fact,  comparatively  common, 
especially  in  conjunction  with  fractures  of  the  various  bony  prominences  surrounding  the 
articulation.  Fractures  of  the  lower  end  of  the  humerus  were  of  worse  prognostic 
significance  than  those  of  the  ulna,  on  account  of  the  greater  tendency  to  splintering  of 
the  bone.  .  .  .   Several  cases  of  suppuration  which  came  under  my  notice  did  well." 

Methods. 

i.  Skin  flaps  with  circular  division  of  muscles — {a)  antero-posterior 
flaps,  {h)  lateral  flaps,  ii.  Transfixion  flaps,  usually  antero-posterior. 
iii.  Skin  and  transfixion  flaps  combined,  iv.  Circular  ;  or  better,  the 
modified  circular  method,     v.   Single  flap.     vi.  Teale's  method. 

i.  Skin  Flaps  with  Circular  Division   of  Muscles.— This 

should  be  made  use  of  in  bulky  muscular  arms. 

(a)  Antero-posterior  Flaps. — The  brachial  having  been  controlled,* 
and  the  arm  supported  at  a  right  angle  to  the  body,  the  surgeon  stands 
outside  the  right  and  inside  the  left  limb,  with  the  forefinger  and  thumb 
of  his  left  hand  marking  the  site  of  intended  bone-section  (Fig.  75). 
He  then  enters  the  knife  on  the  side  of  the  limb  farthest  from  him, 
carries  it  first  down  3,  3 J,  or  4  inches,  according  as  he  is  going  to  make 

*  With  an  Esmarch's  banriage  usually  ;  in  amputation  high  up,  either  the  axillary 
must  be  controlled  by  elastic  tubing  applied  by  a  modification  of  the  method  given  at 
p.  182,  or  the  subclavian  must  be  controlled  by  a  reliable  assistant,  or  the  vessels  secured 
after  the  manner  given  at  pp.  183,  188.  The  last,  that  of  Spence,  exposing  the  brachial 
artery  after  one  flap  has  been  cut,  and  securing  it  before  going  further  (p.  188),  is  the  best 
owing  to  its  simplicity  and  wide  adaptability. 
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one  tlap  lonj^fi-  fliaii  the  otln  r  or  not,*  next  across  the  liuih,  witli  sqiiarfc 
cd^i'S,  and  up  the  side  noai'est  to  liini,  to  tlio  point  ojjpositf;  to  that 
from  which  the;  incision  started.  Then  passing  the  knife  under  the 
liinl),  he  marks  out  a  j)()sterior  Hup,  usually  souunvhat  shorter  than  the 
anterior.  These  flaps,  consisting  of  skin  and  fascia),  are  now  dissected 
iij),  tlie  muscles  cut  through  at  the  flap-hase  with  a  circular  sweep,  and 
the  hone  sawn  through  as  high  as  possil)le.  Ks]>ecial  care  should  Ije 
taken  here,  as  in  forearm  amputations,  to  divide  the  nerve-trunks 
square  and  high  up.t  In  tying  the  main  arteries,  each  must  he 
thoroughly  separated  from  its  accompanying  nerve. 

(b)  Latehal  Flaps. — This  method  may  be  made  use  of,  one  flap 
being  cut  longer  than  the  other,  when  the  skin  is  more  damaged  on 
one  side. 

The  surgeon,  standing  as  before,  marks  the  site  of  bone-section  by 


Fig.  74. 


(Fergusson.) 


placing  his  left  forefinger  and  thumb,  not  now  on  the  two  borders  of 
the  arm,  but  on  the  middle  of  the  anterior  and  posterior  surfaces  of  the 
limb.  Looking  over,  he  enters  his  knife  at  the  latter  spot,  and  cuts  a 
well-rounded  flap,  ending  on  the  middle  of  the  anterior  aspect,  and 
then  from  this  point,  without  removing  the  knife,  another  flap  is 
marked  out  by  a  similar  incision  ending  at  the  middle  of  the  back 
of  the  arm.  The  flaps  are  then  dissected  up,  and  the  operation  com- 
pleted as  before. 
ii.  Transfixion  Flaps,  usually  Antero-posterior  (Fig.  74). — 

In  an  arm  of  moderate  size,  or  where  rapidity  is  required,  as  in 
warfare  or  in  cases  of  double  amputation,  this  method  may  be  made 
use  of.     The  objection  to  it  is  that  it  involves  the  removal  of  an  undue 


*  If  the  flaps  are  cut  of  equal  length,  the  cicatrix  will  be  opposite,  and  perhaps 
adherent  to,  the  bone  ;  this  is  very  undesirable,  though  of  less  importance  in  a  stump  of 
the  upper  than  of  the  lower  extremity. 

f  In  an  amputation  which  passes  through  the  musculo-spiral  groove,  great  care  must 
be  taken  to  divide  completely  the  nerve  lying  in  this,  before  the  bone  is  sawn.  The  depth 
of  this  groove  varies  much.  When  it  is  considerable,  the  nerve  may  easily  escape  division 
and  be  frayed  by  the  saw,  giving  rise,  if  overlooked,  to  a  most  painful,  bulbous  end. 
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simount  of  bone,  and,  where  the  amputation  is  liigh  up,  interferes 
with  the  preliminary'  securing  of  the  brachial  arter}'^  by  Spence's 
method.  The  surgeon,  standing  as  before,*  and  with  his  left  hand 
marking  the  flap-base,  and  lifting  up  the  soft  parts  anterior  to  the 
humerus  so  as  to  get  in  front  of  the  brachial  vessels,  and  thus  avoid 
splitting  them,  sends  his  knife  across  the  bone  and  in  front  of  the  above 
vessels,  and  makes  it  emerge  at  a  point  exactly  opposite ;  he  then  cuts 
a  well-rounded  flap,  about  3  inches  long,  with  a  quick  sawing  move- 
ment, taking  care,  after  he  feels  the  muscular  resistance  cease,  to  carry 


his  knife  on  a  little,  so  as  to  cut  the  skin  longer  than  the  muscles,  the 
knife  being  finally  brought  out  quickly  and  perpendicularly  to  the 
skin.  The  flap  being  then  lightly  raised,  without  forcible  retraction, 
the  knife  is  passed  behind  the  bone  at  the  base  of  the  wound  already 
made,  and  a  posterior  flap  cut  similar  to  the  anterior,  but  somewhat 
shorter.  Both  flaps  are  then  retracted,  any  remaining  muscular  fibres 
divided  with  circular  sweeps  of  the  knife,  and  the  bone  exposed  a  little 

Fig.  76. 


above  the  junction  of  the  flaps.  The  saw  is  then  applied  after  careful 
division  of  the  periosteum.  The  brachial  artery  will  either  be  found 
in  the  posterior  flap,  or  if,  as  both  flaps  are  made,  the  soft  parts  are 
drawn  a  little  from  the  humerus,  the  main  artery  and  nerves  will  be 
left,  and  must  be  cut  square  with  the  circular  sweeps  of  the  knife. 
If  it  be  preferred,  lateral  flaps  can  be  made  by  transfixion  (Fig,  74), 
one,  of  course,  being  cut  longer  than  the  other  if  this  is  rendered 
desirable  by  the  condition  of  the  soft  pnrts. 

iii.  Combined  Skin  and  Transfixion  Flaps  (Fig.  75). — This, 
a  very  speedy  and  efficient  method,  may  be  made  use  of  here.     An 

*  In  Fig.  74  the  surgeon  is  supposed  to  be  standing  outside  the  left  arm. 
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anterior  flnp  of  skin  and  fjisciiu,  jibout  3  inches  lon^,',  liiiving  been 
marked  out  (p.  75)  and  dissected  up,  tlie  hulk  of  tlie  soft  parts  beliind 
the  bone  are  drawn  a  little  away  from  it,  the  knife  passed  behind  the 
humerus,  ami  a  posterior  flap,  somewhat  shcjrter,  cut  l)y  transfixion. 

iv.  CircvQar    (Fi{^'.    76),    or    better,    the    modified   circular   method 
(Fig.  "]"]). — Owing  to  the  moderate  size  of  the  limb,  and  its  circular 


Flo.  77. 


Amputation  of  the  arm  by  the  modified  circular  method.  The  dotted  line 
a  c  XQ.  A  is  the  ordinary  incision  in  the  circular  method,  while  the  thick  line 
ah  c  shows  the  modified  circular  incision.  The  skin  flaps  are  shown  in  ^  as 
well  as  the  circular  division  of  the  muscles. 

Two  equal  flaps  of  skin  and  subcutaneous  tissue  are  cut,  their  lower  limit 
being,  in  the  case  of  an  ordinary  forearm,  about  \\  inches  below  the  seat  of  the 
circular  division  of  the  muscles,  and  then  again  about  i^  inches  below  the  point 
of  section  of  the  bones.  In  the  arm  each  of  these  measurements  will  be  increased 
to  2j  inches  or  more.  After  the  flaps  are  raised,  the  muscles  are  divided  by  a 
series  of  circular  sweeps  of  the  knife.  After  each  cut  they  are  firmly  retracted 
until  the  bone  is  exposed  at  the  proposed  point  of  division.  The  periosteum 
having  been  divided  circularly,  it  is  stripped  up  with  a  rugine  along  with  the 
muscles.  Thus,  when  the  bone  has  been  sawn,  a  cap  of  periosteum  falls  over  the 
cut  end.  The  muscles  and  periosteum  must  be  stripped  off  the  bone  together, 
not  separately.     (Cheyne  and  Burghard.) 

shape,  this  is  the  place,  above  all  others,  where  this  method  can  be 
made  use  of,  especially  in  limbs  which  are  not  very  bulky.  Whether 
he  make  use  of  it  in  after-life  or  not,  the  student  should  always  practise 
circular  amputation  here  on  the  dead  subject. 

Standing  as  before,  or  on  the  outer  side  of  either  limb,  the  surgeon, 
with  his  left  hand,  draws  the  skin  up  strongly,  and  passes  his  knife 
under  the  arm,  then  above,  and  so  around  it,  till,  by  dropping  the  point 
vertically,  the  back  of  the  knife  looks  towards  him,  and  the  heel  rests 
on  the  part  of  the  arm  nearest  to  him.  A  circular  sweep  is  then  made 
round  the  limb,  the  completion  of  this  being  aided  by  the  assistant  in 
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charge  of  the  Hmh,  who  should  rotate  it  so  as  to  make  the  tissues  meet 
the  knife.  A  cutt'-like  flap  of  skin  and  fascia*  is  then  raised,  for  2^  or 
3  inches,  with  light  touches  of  the  kuife,  these  being  esijecially  needed 
along  the  lines  of  the  intermuscular  septa.  In  a  verj'  muscular  arm  it 
ma}'  be  difficult  to  raise  the  skin  as  directed,  and  it  will  be  sufficient 
here  for  an  assistant  to  retract  it  evenly  all  round  as  it  is  freed  by  the 
knife.  When  the  skin  has  been  sufficiently  folded  back  or  retracted, 
the  muscles  are  cut  through  close  to  the  reflected-  skin.f  The  cut 
muscles  are  next  retracted  by  the  operator's  left  hand,  and  the  re- 
maining soft  parts,  with  the  main  vessels  and  nerves,  are  severed  clean 
and  square.;];  The  bone  is  then  freed  for  f  inch,  and,  the  periosteum 
having  been  divided,  is  sawn  through  as  high  as  possible. 

An  account  of  the  modified  circular  method  (Fig. ']']),  which  is  always 
to  be  preferred,  is  given  at  p.  96. 

V.  Single  Flap. — This,  preferably  an  anterior,  is  cut  by  transfixion,  and  so  arranged, 
if  possible,  as  not  to  include  the  large  nerves  (Malgaigne). 

vi.  Teale's  Method. — This  is,  however,  expensive  of  important  parts. 

Height  of  Section  of  the  Bone. — If  possible,  the  head  of  the  humerus 
should  be  left  in  situ.  This  not  only  leaves  a  far  more  shapely  stump, 
but,  as  pointed  out  by  Farabeuf,  quoting  from  Percy,  it  furnishes  a 
useful  point  of  attachment  for  an  artificial  limb,  and  one  well  fitted  to 
bear  pressure  in  certain  occupations.  Farabeuf  (loc.  supra  cit.,j).  350) 
alludes  to  the  necessity  of  preserving,  in  amputations  high  up,  some 
part  of  the  insertion  of  the  pectoralis  major  in  order  to  counteract  the 
tendency  to  abduction  of  the  stump. 

EXCISION    IN    CONTINUITY    OP    THE    SHAFT    OF    THE 
HUMERUS   AND    BONE -GRAFTING. 

This  operation  has  been  especially  discussed  in  reference  to  gunshot 
w^ounds.  By  the  term  "  excision  in  continuity,"  deliberate  removal  of 
portions  of  the  shaft  of  the  humerus — e.g.,  2-6  inches — the  periosteum 
being  preserved  as  far  as  possible,  is  meant ;  such  ojoerations  as  in- 
cision and  removal  of  splinters,  operations  for  necrosis  and  for  pseudo- 
arthrosis, should  be  excluded. 

Dr.  Otis§  thus  wrote,  in  1883,  of  this  operation. 

"  I  cannot  discern  that  the  experience  of  the  war  lends  any  support  to  the  doctrine  of 
the  justifiability  of  operations  of  this  nature  except  in  very  exceptional  cases.  The 
numerical  returns,  and  the  necessarily  abbreviated  summaries,  may  appear,  at  first 
glance,  to  represent  the  results  in  a  favourable  light,  but  a  more  precise  analysis  reveals 

*  See  footnote,  p.  98. 

f  By  some  it  is  advised  to  cut  the  biceps  rather  longer  than  the  rest,  owing  to  its 
retracting  more,  as  it  is  not  attached  to  the  humerus. 

J  See  the  remarks  (footnote,  p.  155)  on  the  importance  of  securing  thorough  and  clean 
division  of  the  musculo-spiral  nerve  when  the  amputation  passes  through  the  groove. 

§  Med.  and  Surg.  Hist,  of  the  War  of  the  Rebellion,  pt.  ii.  p.  695  et  seq.  In  Circular 
No.  3,  p.  223,  seven  "  successful "  cases  are  briefly  reported.  In  one  of  these,  two  months 
after  the  removal  of  three  inches  of  the  shaft  (the  operation  having  been  performed  for 
caries  a  year  after  a  gunshot  injury),  bony  union  had  taken  place,  and  the  functions  of 
the  hand  and  arm  were  well  performed.  The  patient  could  lift  8  or  10  lbs.,  and  the  arm 
was  still  becoming  stronger.  The  bone  removed  is  said  to  have  been  completely  denuded 
of  its  periosteum  in  its  entire  circumference,  this  membrane  being  probably  thickened. 
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most  lamentable  conclusions.  .  .  .  Tlie  niortiility  rate  is  nearly  douljie  llial  (iliserved 
in  the  cases  treated  by  expectant  measures,  and  more  tlian  12  per  cent.  Iiigher  tlian  the 
fatality  in  a  larger  series  of  primary  amputations  in  tlie  upper  third  of  the  arm.  More- 
over, in  the  477  cjises  of  recovery  there  were  no  less  than  99  instances  in  which  'no  bony 
union'  was  reported,  ami  65  otliers  recorded  as  examples  of  'false  joint.'  There  were 
also  amongst  the  cases  reported  as  'successful'  37  instances  of  consecutive  amputation 
of  the  arm.  Kecoui-se  was  had  to  ulterior  exarticuhition  or  amputation  in  64  patients, 
of  wliom  27  pcrisheil. 

"  Such  evidence  warrants  the  assertion  that  early  excision  in  the  continuity  of  the 
humerus  after  injury  can  seldom  be  justifiable,  a  conclusion  at  which  Kuroi)ean  surgeons 
had  already  arrivwl  from  the  experience  of  the  Schleswig-Holstein  and  Danish  wars,  ami 
which  had  been  confirmed  by  more  recent  observations.  The  coaptation  of  the  resected 
euils  of  the  bones  by  silver  wires  was  sometimes  practised,  with  few  illustrations  of 
favourable  results.  Examination  of  the  details  of  many  of  the  formal  primary  excisions 
in  the  shaft  strengthens  the  impression  that  they  were  for  the  most  part  unnecessary 
aud  injurious." 

Causes  of  Failvire  after  Excision  of  the  Humerus  in  Continuity. — 
Amongst  these  are  : 

I.  Osteo-myelitis  and  pyiemia.  2.  Secondary  baiuorrhage.  3.  Se- 
condary necrosis.  4.  Non-union,  leading  to  a  limb  which  dangles* 
or  is  riail-like,  and  is  more  or  less  useless  in  spite  of  a  support. 

^Vhile  excision  in  continuity  of  the  humerus  is  to  be  condemned  as  a 
prinuiry  operation,  aud  wbile  the  same  operation  performed  secondarily 
for  necrosis  may  lead  to  a  limb  which  is  of  little  use  without  an 
artificial  support,  the  following  case  of  Sir  \V.  Macewen's  {Annals  of 
Surgevij,  vol,  vi.  No.  4,  p.  301)  shows  what  ingenuity  aud  perseverance 
may  effect  in  such  cases,  and  proves  that  detached  portions  of  bone 
deprived  of  their  periosteum  are  capable  of  living  and  growing  after 
transplantation  : 

A  boy,  JEt.  2,  had  complete  f  necrosis  of  the  shaft  of  his  right  humerus  after  sup- 
purative periostitis.  The  necrosed  bone  was  removed  about  nine  weeks  after  the  onset 
of  the  periostitis,  leaving  the  layer  of  granulations  covering  the  periosteum  intact,  and 
forming  a  tube,  which  was  kept  patent  by  dressings  suitably  inserted  until  the  whole 
space  had  granulated  up.  Ko  bone  grew  from  the  periosteum,  except  a  small  part  next 
the  proximal  epiphysis  where,  at  the  outset,  the  periosteum  was  found  covered  by  plaques 
of  adherent  osseous  tissue.  From  the  whole  of  the  remainder  there  was  no  osseous  deposi- 
tion, the  result  being  a  flail-like  arm.  Fifteen  months  subsequently  he  returned  to  the 
Glasgow  Koyal  Infirmary,  his  parents  desiring  that  the  arm  should  be  removed,  it  being 
worse  than  useless,  inasmuch  as  he  required  the  other  hand  and  arm  to  louk  after  the  flail- 
like one,  which  was  constantly  dangling  in  the  way.  The  condition  of  the  arm  was  as 
follows  : — The  bone  had  not  increased  in  length  since  he  left  the  hospital.  When  the 
limb  was  allowed  to  hang  by  the  side,  the  measurement,  from  the  tip  of  the  acromion 
process  to  the  distal  extremity  of  the  humeral  shaft,  was  nearly  2  inches.  The  proximal 
fragment  was  conical,  and  tapering  from  the  rounded  head  to  a  narrow  spike-like 
extremity.  From  this  to  the  condyles  there  was  a  complete  absence  of  bone,  there  being 
nothing  but  soft  tissues  in  the  gap.  The  muscular  power  was  good,  but  when  he  attempted 
to  raise  his  arm  a  contraction  of  the  muscles  took  place,  the  condyles  being  drawn  towards 


•  There  is  a  good  illustration  of  this  result  in  Fig.  506,  loc.  supra  cit.,  p.  682,  Further 
details  are  needed  of  the  amount  of  use  made  of,  and  the  ultimate  advantage  accruing 
from,  the  ingenious  apparatus  of  Dr.  Hudson,  which  was  supplied  to  many  of  these  cases. 

f  Sir  W.  Maceweu  points  out  that  it  is  probable  that  in  the  outset  of  this  case  the 
nutrient  artery  of  the  humerus  was  occluded  or  se[>arated  in  the  intensity  of  the  sup- 
purating process.  The  periosteum  which  remained  not  only  did  not  produce  bone,  but, 
fifteen  months  later,  appeared  to  have  been  completely  absorbed. 
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the  proximal  extremity,  while  some  fibres  of  the  deltoid  raised  the  spike-like  process  of 
the  upper  portion,  causing  it  to  project  as  if  about  to  penetrate  the  skin.  Here  the 
action  ceased,  the  soft  parts  in  the  gap  appearing  like  a  rope  during  the  muscular  con- 
traction. He  could  not  raise  his  forearm  to  his  breast,  the  lever  and  fulcrum  needed 
being  wanting.  It  was  determined  to  supply  these  by  transplantation  from  other  human 
bones.  In  the  wards  there  were  numerous  cases  of  marked  anterior  tibial  curves,  from 
which  wedges  of  bone  had  to  be  removed,  and  these  were  used  as  transplants.  An  incision 
was  made  into  the  upper  third  of  the  humerus,  exposing  the  head  of  the  bone.  Its 
extremity,  for  fully  ^  inch,  was  found  to  be  cartilaginous.  The  cartilaginous  spike-like 
process  was  removed,  leaving  there  a  portion  of  bone,  which  measured  if  inch  from  the 
tip  of  the  acromion.  From  this  point  a  sulcus,  about  2  inches  long,  was  made,  down- 
wards, between  the  muscles.  The  former  presence  of  bone  was  nowhere  indicated,  and 
there  was  no  vestige  of  periosteum,  the  sole  guide  as  to  the  correct  position  into  which 
the  transplant  was  to  be  placed  being  an  anatomical  one.*  Two  wedges  of  bone  were 
then  removed  from  the  tibia  of  a  patient,  aged  6,  affected  with  anterior  curves.  The 
base  of  these  osseous  wedges  consisted  of  the  anterior  portion  of  the  tibia,  along  with  its 
periosteum.  After  removal  they  were  cut  into  minute  fragments  with  the  chisel,  quite 
irrespective  of  the  periosteum.  The  bulk  of  the  fragments  had  no  periosteum  adhering 
to  them,  they  having  been  taken  from  the  interior  of  the  bone.  They  were  then  deposited 
in  the  muscular  sulcus  in  the  boy's  arm,  and  the  tissues  drawn  over  them  and  carefully 
adjusted.  The  wound  healed  without  pus-production.f  Two  months  after,  a  portion  of 
bone,  I  inch  in  length,  and  f  inch  in  thickness,  was  found  firmly  attached  to  the  upper 
fragment  of  the  humerus.  In  moving  the  finger  from  the  head  of  the  bone  towards  the 
graft,  the  latter  could  be  easily  distinguished  by  the  sudden  increase  in  the  breadth. 
Now,  instead  of  the  former  sharp  spike,  the  upper  fragment  ended  obtusely.  Two  other 
wedges  of  bone,  of  larger  size  than  the  first,  were  similarly  dealt  with,  and  inserted  two 
months  after  the  first.  These  filled  up  the  gap  in  the  arm  to  the  extent  of  4 J  inches,  the 
arm  then  measuring  6  inches  in  length.     Soon  the  utility  of  the  arm  was  greatly  restored. 

Seven  years  afterwards  the  patient  was  seen  and  examined.  The  shaft  of  the  humerus 
was  found  to  have  increased  in  length  by  if  inch,  being  yf  inches  ;  it  had  increased  in 
circumference  to  a  marked  extent,  and  had  assumed  a  somevvhat  irregular  shape.  The 
patient  could  use  his  arm  for  a  great  many  purposes — taking  his  food,  adjusting  his 
clothes,  and  in  many  games. 

In  some  remarks  on  this  case  SirW.  Macewen  advances  the  following  arguments  against 
the  supposition  that  the  new  bone  grew  from  old  periosteum  : — (i)  If  any  of  this  had 
existed  and  possessed  osteogenic  power,  it  had  ample  time  to  reveal  itself  by  osseous 
growth  during  the  fifteen  months  which  had  elapsed  between  the  removal  of  the  dead 
bone  and  the  transplantation  of  the  new.  (2)  In  opening  the  sulcus  between  the  muscles 
for  the  reception  of  the  transplants  no  periosteum  or  anything  like  fibrous  membrane 
was  seen.  (3)  The  growth  of  the  bone  was  at  first  only  commensurate  with  the  insertion 
of  the  transplants,  there  being  no  indication  of  any  osseous  growth  in  the  vicinity  of  these 
which  might  have  arisen  from  the  supposed  stimulation  of  the  periosteum.  (4)  The  solid 
humerus  stiil  retains  the  irregularities  of  shape  which  the  transplants  were  permitted  to 
assume  in  the  tissues. 

In  the  very  rare  cases  in  which  the  shaft  of  the  humerus  is  to  be 
resected,  some  time  after  the  subsidence  of  the  original  acute  disease, 
one  of  the  following  methods  will  suffice.  In  the  first  an  incision  is 
made,  starting  in  the  interval  between  the  deltoid  and  the  great  pectoral, 
and  carried  down  to  the  lower  extremit}'  of  the  deltoid ;  at  this  point  it 
meets  the  external  intermuscular  septum,  and  is  now  carried  more 
superficially  (so  as  not  to  injure  the  musculo-spiral  nerve)   till  it  gets 

*  I.e.,  the  only  guide  was  by  recognising  the  relative  positions  which  the  muscles  ought 
to  occupy  towards  the  humerus. 

t  The  importance  of  this  statement,  and  its  effect  upon  the  very  happy  result  of  the 
case,  will  not  escape  the  reader. 
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into  tilt'  iiittival  hflwccii  the  triceps  Ixiiiiid  and  the  brachialis  anticus 
and  su))iiiat(tr  lon^nis  in  front,  wliciice  it  is  carried  down  to  a  point  just 
above  the  external  epicondyk'.  Tlie  nerv(!  is  made  sure  of  hy  opening 
the  intennuscuhir  septum  and  drawinj^  tlje  triceps  backwards  and  the 
brachialis  anticus  foiwaids,  and  then  held  carefully  aside  with  an 
aneurysm-needle.  Another  method  is  known  as  that  by  a  tunnel.  The 
above  incision  is  made  above  and  below,  but  interru[)ted  in  the  centre 
over  the  nerve.  Throu<,di  the  upper  incision  the  up[)er  i)art  of  the 
humerus  is  removed,  tiie  saw  being  applied  in  the  lower  part  of  the 
wound,  above  the  nerve.  The  lower  end  of  the  bone  is  got  out  through 
the  lower  incision,  the  saw  being  now  applied  below  the  nerve.  The 
intermediate  portion  of  the  bone  is  now  held  firmly  by  lion-forceps  and 
carefully  peeled  out,  periosteal  elevators  being  used  in  the  upper  and 
lower  i)arts  of  tiie  wound  respectively. 

Prof.  Oilier  warns  those  wlio  would  expect  that  periosteum  metho- 
dically detached  from  the  bone  will  always  and  completely  reproduce 
the  bone  that  it  normally  covered,  that  they  are  under  a  dangerous 
illusit)n.  It  can  only  be  relied  upon  to  do  so  in  early  life  in  young 
subjects,  and  wlien  there  has  been  no  infective  suppuration  destructive  to 
the  bone-producing  cells,  and  when  some  longitudinal  splinters  have 
been  left  attached  within  the  periosteal  sheath.  A  case  of  Billroth's 
{Arch.  f.  klin.  Chir.,  1877)  is  quoted,  in  wiiich,  after  removal  of  the 
whole  humerus  in  a  boy  of  12,  in  spite  of  the  easy  separation  and 
preservation  of  the  periosteum,  there  was  no  reproduction  of  bone.  On 
any  attempt  to  fix  or  raise  the  arm,  tlie  limb  folded  upon  itself  and 
shortened,  the  forearm  hanging  like  a  flail.  By  the  aid  of  a  support  the 
hand  was  rendered  very  useful.  A  like  disappointing  result  after 
removal  of  the  diaphysis  of  the  tibia  in  acute,  infective  osteo-periostitis, 
though  to  a  somewhat  less  extent,  owing  to  the  presence  here  of  two 
bones,  will  be  familiar  to  all  sui-geons  of  experience.  It  is  very  easy 
and  tempting  to  perform  this  oi)eration  early;  a  better  result  is  secured 
by  waiting  until  the  damaged  periosteum  has  recovered  its  vitality  and 
osteo-genetic  powers.  Prof.  Oilier,  therefore,  urges  that,  whenever 
possible,  a  portion  of  the  diaphysis  should  be  left,  and  quotes  cases 
of  resection  for  gunshot  injuries,  by  himself  and  Langenbeck  {loc.  sitpi'a 
cit.,  pp.  133,  143),  in  which  good  results  followed  this  step. 

From  my  own  experience  no  reliance  can  be  placed  on  the  employ- 
ment of  decalcified  bone-chips.  Though  the  wound  runs  an  aseptic 
course  they  possess  no  osteo-genetic  power  of  their  own.  Tliey  fail  to 
cause  this  in  the  healthy  marrow  and  periosteum  which  has  been 
exposed  around  them.  I  shall,  therefore,  describe  only  bone-grafting 
in  the  proper  sense  of  the  words.  The  following  account  is  taken  from 
Messrs.  Watson  Cheyne,  C.B.,  and  Burghard's  Manual  of  Surgical 
'Treatment,  p.  178:  "The  part  must  be  aseptic,  and  therefore  it  is 
quite  useless  to  introduce  pieces  of  bone  into  a  wound  in  which  sinuses 
are  still  present ;  before  anything  of  this  kind  is  attempted,  the  wound 
must  have  soundly  healed.  The  operation  consists  in  opening  up  the 
soft  tissues  along  the  line  of  the  deficient  bone  down  to  the  periosteum 
aiul  si)litting  this  in  two  if  it  can  be  recognised,  and  then  introducing 
pieces  of  bone  from  some  other  patient  or  from  one  of  the  lower 
animals.  Perhaps  the  most  convenient  animal  to  use  is  a  young  dog. 
The  following  are  the  steps  of  the  operation.      After  the  skin  has  been 
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tliorouglily  purified,  a  free  incision  is  made  over  the  deficient  bone. 
The  thickened  remains  of  the  periostemn  are  incised,  and  abed  is  made 
for  the  new  bone.  Tlie  wound  is  then  stuffed  with  sponges  to  arrest 
the  bleeding,  and  covered  with  gauze  dipped  in  a  1-2000  sublimate 
solution.  It  is  better  not  to  use  a  tourniquet,  because  it  gives  rise  to 
prolonged  after-bleeding,  which  is  apt  to  separate  the  bone-grafts  from 
the  tissues ;  the  oozing  should  be  allowed  to  stop  before  the  grafts  are 
inserted.  The  animal  selected  is  then  killed  by  an  assistant  and  rapidly 
skinned,  the  carcase  douched  with  1-2000  sublimate  solution  and  placed 

Fia.  78 


A.  Deltoid.  B.  Outer  head  of  triceps.  C.  Long  head.  D.  Inner  head. 
E.  Supinator  longus  and  extensor  C.  radiahs  longior.  F.  Latissimus  dorsi. 
a.  Superficial  branch  of  posterior  circumflex,  h.  Anastomotica.  i,  i.  Cutaneous 
branches  of  circumflex.  2.  Intercosto-humeral.  3.  Internal  cutaneous  of  musculo- 
spiral.  4.  Nerve  of  Wrisberg.  5.  Posterior  branch  of  internal  cutaneous. 
6.  External  cutaneous  branches  of  musculo-spiral.  *  Acromion.  +  Internal 
condyle.     (Godlee.") 


on  an  aseptic  board  or  tray  covered  with  a  carbolised  towel.  With  a  fresh 
sterilised  knife  and  forceps  the  muscles  are  rapidly  peeled  off  the 
bone — the  best  one  for  the  purpose  is  the  humerus — the  periosteum 
being  left  undisturbed,  and  a  portion  is  removed  by  cutting  pliers. 
The  length  of  the  individual  grafts  is  not  a  matter  of  much  importance  ; 
they  can  be  as  long  as  the  wound,  but  they  must  not  be  too  thick  or 
too"  broad,  and  it  is  well  therefore  to  split  the  bone  longitudinally  into 
fragments  with  a  stout  knife.  A  series  of  these  fragments  are  laid  in 
the  wound  after  removal  of  the  sponges,  until  a  sufficient  amount  has 
been  introduced.  The  skin  wound  is  then  closed  without  a  drainage- 
tube,  an  antiseptic  dressing  applied,  and  the  part  put  on  a  splint,  on 
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wliicli  it  is  kt'itt  jit  n^st  sMlUciciitly  Inii^f  for  coiisolidutioii  to  occur.  If 
tlio  opcrntioii  is  done  its«'])tically,  no  infection  of  the  jmrt  will  tiike 
place,  and  the  pieces  of  hone  do  not  separate  ;  they  gradually  heconie 
welded  toj^ether  and  united  with  the  surrounding  tissues,  and  to  some 
extent  they  lead  to  the  formation  of  new  hone.  Unfortunately,  in  a 
good  nniny  cases,  absorption  goes  on  to  such  an  extent  that  the  limh 
hecomes  weak  again,  hut  in  some  instances  very  satisfactory  results 
have  been  obtained.  It  is  better  to  use  bone  from  one  of  the  lower 
animals  than  from  another  patient  (fin*  example,  from  an  amputated 
limh)  because  of  the  possibility  of  transmitting  disease  thereby." 

A  very  successful  case  of  bone-grafting  for  restoration  of  the  bridge  of 
the  nose  by  Mr.  Watson  C'lieyne,  C.B.,  will  be  found  under  the  section 
on  "  Pihinoi)lasty  "  and  Clin.  Soc.  Trs.,  i8gg,  vol.  xxiii.  p.  218.  Mr.  A. 
liane  restored  the  shaft  of  the  ulna  in  two  cases  {Clin.  Soc.  Trs.,  vol. 
xxxii.  p.  44). 

One  case  was  that  of  a  child  with  congenital  mal-dcvelopmcnt  of  the  bone.  The  ulna 
consisted  of  two  separate  portions,  whose  pointed  extremities  overlapped,  and  whose  axes 
varied  considerably  in  direction.  Both  were  freely  exposed  and  separated  from  the 
adjacent  parts.  Extension  was  then  made  on  the  lower  one  till  the  hand  was  in  the 
normal  position.  The  femur  of  a  rabbit  was  then  split  longitudinally,  and  its  halves 
wired  to  the  fragments  of  the  ulna  (apparently  by  the  encircling  method)  so  as  to  bring 
their  axes  normal  and  to  retain  the  lower  one  on  a  level  with  the  radius.  The  result  was 
most  satisfactory,  not  only  as  to  the  removal  of  deformity,  but  also  because  of  the  marked  and 
progressive  improvement  in  the  usefulness  of  the  limb. 

The  second  case  was  that  of  a  man,  set.  19,  who  had  lost  the  shaft  of  one  ulna  two  years 
before,  A  radiograph  showed  the  existence  of  a  fine  spiculum  between  the  two  extremities 
of  the  ulna.  An  incision  exposed  the  tw-o  ends  of  the  ulna  and  the  spicule,  and  freed 
them  from  the  adjacent  parts.  The  femur  of  a  very  large  rabbit  was  then  securely  wired 
to  the  ends  of  the  ulna.  The  resulting  limb  was  much  stronger  than  it  was  before  the 
operation.  It  is  pointed  out  that  in  such  a  ease  the  presence  of  new  bone  thrown  out  at 
the  upper  extremity  of  the  ulna,  as  a  result  of  the  original  inflammation,  and  some 
ankylosis  of  joints  may  interfere  with  a  perfect  result. 
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(Figs.  78  and  79). 
Relief  from  Compression. — This  nerve  is,  owing  to  its  close 

connection  with  the  shaft  of  the  humerus,  occasionally  liable  to  com- 
pression by  ciiUus.*  M.  Oilier  many  years  ago  recorded  a  case  of  this 
kind  successfully  treated  by  surger}'^  (Gaz.  Hcbd.  1865,  p.  515  ;  Si/d., 
Soc.  Bien.  lictr.,  1865 — 66,  p.  294). 

A  man.  aged  22,  had  suffered  a  compound  fracture  of  the  right  humerus,  through  the 
musculo-spiral  groove.  Four  months  later,  the  fracture  having  firmly  united,  the 
extensors  of  the  wrist  and  fingers  were  completely  paralysed,  and  sensibility  along  the 
course  of  the  radial  was  much  diminished.  The  integrity  of  the  functions  of  the  triceps 
seemed  to  show  that  the  lesion  must  be  seated  below  the  commencement  at  the  musculo- 
spiral  groove,  where  the  branches  to  that  muscle  are  given  off.  M.  Oilier  concluded  that 
the  nerve  was  compressed  either  by  one  of  the  fragments  or  by  exuberant  callus.  Pro- 
longed treatment  directed  towards  the  removal  of  the  callus  having  failed,  the  patient  was 
submitted  to  operation.     An  incision  having  been  made  in  the  presumed  direction  of  the 

•  The  occasional  abundance  of  this  callus  may,  perhaps,  be  in  part  accounted  for  by 
the  great  thickness  of  the  periosteum  of  the  humerus. 
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nerve,  so  as  to  expose  it  in  the  external  intermuscular  septum,  it  was  found  by  tracing  a 
branch  upwards.  A  gutter  was  next  cut  with  chisel  and  mallet  for  ij  inch  through  the 
callus,  this  step  exposing  the  nerve,  swollen  and  hjpertrophied  in  its  lower  part,  and  above, 
strangled  (as  if  by  a  ligature)  by  a  point  of  bone  apj)arently  belonging  to  the  lower  frag- 
ment. This  point  being  cut  off,  and  a  probe  passed  behind  the  nerve  to  secure  its  complete 
isolation,  the  nerve  was  then  followed  for  5  inch  above  and  below  the  bonj'  canal,  so  as  to 
ensure  its  liberation,  and,  in  order  to  obviate  any  reproduction  of  bone,  the  fieriosteum  was 
removed  all  round.     The  nerve  was  not  disturbed  from  its  gutter,  for  fear  of  contusing  or 

Fig.  79. 


A.  Deltoid  cut  and  partly  turned  forwards.  B.  Infraspinatus,  c.  Teres 
minor.  DD.  Teres  major,  ff.  Outer  head  of  triceps,  part  of  which  has  been 
removed.  G.  Middle  head.  H,  Inner  head  of  triceps.  II.  Supinator  longus,  cut, 
and  the  upper  part  reflected,  j.  Extensor  C.  radialis  longior.  K.  Anconeus. 
L.  Common  origin  of  extensors.  M.  Brachialisanticus,  a.  Posterior  circumflex. 
b.  Branch  of  dorsalis  scapulEe.  c.  Superior  profunda,  i,  2,  2.  Branches  of 
circumflex  to  deltoid.  3.  Cutaneous  branches  of  circumflex.  4.  Branch  to 
T.  minor.  5.  Musculo-spiral.  6,  6.  Branches  to  outer  head  of  triceps.  7  and 
8.  External  cutaneous  branches  of  musculo-spiral,  the  former  supplying  outer 
head  of  triceps,  g.  Branch  to  long  head  of  triceps.  10,10.  Branches  of  musculo- 
spiral  to  brachialisanticus.  11,  11.  Branches  to  supinator  longus.  12.  Branch 
to  extensor  carpi  radialis  longior.    (Godlee.) 

stretching  it.  The  wound  healed  rapidly.  From  the  sixth  day  the  patient  experienced  some 
pricking  sensations  on  the  back  and  outer  part  of  the  forearm,  and  sensibility  began  to 
increase  in  the  thumb  and  forefinger.  On  the  twentieth  day  he  could  raise  his  hand  a  little 
by  voluntary  efforts  ;  and  when  he  left  the  hospital,  six  months  and  a  half  after  the 
operation,  he  insisted  on  going  back  to  his  work  in  tlie  fields. 

Similar    cases   have   been   recorded   by  M.   Trelat,   by   M.    Tillaux 
{Traite    d' Anatomic    Topographique,    p.   511),  and   by  Mr.  Puzey,*  of 


*  This  surgeon  also  relates  (Brit.  Med.  Journ.,  vol.  i.  1885.  p.  979)  a  case  in  which  he 
successfully  operated,  six  months  after  the  injury,  in  order  to  set  free  the  ulnar  nerve  which 
had  been  drawn  into  the  callus  uniting  aicompound  fracture  of  the  bones  of  the  forearm. 
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Liverpool  {Brit.  Med.  Joiini.,  vol.  ii.  i.S<S(j,  p.  309),  in  t'a<li  case  witii 
a  successful  result.  The  nerve  was  louiid  either  between  the  two  heads 
of  the  triceps,  or  hy  following  it  up  from  its  site  between  the  brachialis 
anticus  and  su[)inator  longus.  In  Mr.  Puzey's  case  it  had  been  noted, 
three  months  after  the  fracture,  that  there  was  rather  an  excess  of 
callus  present. 

Prof.  Keen,  of  Philadelphia,  liiis  rccorclccl  {Arr/i.  Intern,  ilc  Cliirurg.,  vol.  i.  p.  74) 
a  case  in  whicli  the  nerve  was  injured  after  a  fraeture  "at  about  the  surgical  neck  of  the 
humerus."  Complete  wrist-drop  was  discovered  when  the  splints  were  removed  at  the 
end  of  six  weeks.  The  nerve  was  found,  very  much  thickened,  under  the  su[)inator  longus, 
and  traceil  upwards  by  a  free  longitudinal  incision,  with  a  transverse  cut  added  above, 
posteriori}',  to  reach  the  axilla.  The  intlurated  condition  and  adhesions  of  the  nerve  to 
the  bones  extended  up  to  this  point,  and  were  due  to  laceration  of  the  tissues  by  the  ends 
of  the  bone.  The  nerve  was  stretched,  and  a  portion  only  of  the  diseased  part,  yj  cm. 
long,  was  removed,  and  the  two  ends  sutured  with  silk  passed  directly  through  the  nerve. 
Sensation  began  to  return  immediately,  but  nine  months  later,  while  sensation  was  perfect, 
the  wrist-drop  was  still  complete.  The  patient  was  directed  to  use  the  galvanic  current 
for  ten  or  fifteen  minutes  daily,  and  injections  of  ^^  gr.  of  strychnia  into  the  extensors 
three  times  a  week.  Thirteen  months  later,  the  patient  having  carried  out  the  above 
treatment  for  three  or  four  months,  there  was  practically  complete  restoration  of  function 
in  the  extensors,  and  the  hand  was  perfectly  useful,  though  complete  extension,  both  of 
fingers  and  wrist  at  the  same  time,  was  not  yet  possible.  It  is  noteworthy  that  while 
voluntary  control  had  been  so  well  restored,  the  electrical  reactions  were  practically 
unchanged,  the  extensors  only  reacting  to  a  faradic  current  so  strong  as  to  cause  contrac- 
tion of  the  flexors  also.  Dr.  Spiller's  report  on  the  nerve  removed  showed  profound 
degeneration.  As  it  was  only  possible  to  remove  a  portion  of  the  diseased  nerve,  it  is 
doubtful  if  this  step  was  needful.  In  the  Medical  Chronicle  for  August,  1900,  Prof. 
Keen  has  published  six  similar  cases  of  secondary  suture  of  the  musculo-spiral  nerve  for 
wrist-drop.  Five  of  these  were  due  to  fracture  of  the  humerus.  They  teach  that  the 
results  of  neurorrhaphy  is  frequently  not  very  good.  In  four  of  these  cases  there  was  little 
or  no  improvement,  but  thirteen  years,  thirteen  months,  and  twenty-two  months  had 
elapsed  since  the  accident  in  three  of  them.  It  is  emphasised  that  mere  suture  of  the 
nerve  will,  of  itself,  do  but  little  good,  without  systematic  massage  and  electrical  treat- 
ment carried  out  persistently  for  at  least  a  year.  In  the  case  in  which  thirteen  years 
had  elapsed  since  the  fracture  of  the  humerus,  the  nerve  was  so  degenerated  that  six  cm. 
remained  between  the  healthy  ends  after  nerve-stretching  and  resection.  This  gap  was 
bridged  over  by  twelve  strands  of  catgut  passed  between  the  two  ends.  The  wound  healed 
rapidly,  but  there  was  no  improvement  in  the  nerve. 

Suture. — Mr.  Lucas  {Guy's  Hasp.  Hep.,  xlvi.  p.  i)  records  two  cases 
of  division  of  this  nerve  by  stabs. 

In  one  case,  a  lad  aged  16,  the  axillary  vein  and  superior  profunda  were  wounded  as 
well,  the  musculo-spiral  nerve  was  divided,  and  its  lower  part  torn  and  notched.  The 
damaged  part  was  cut  away,  and  the  ends  united  by  two  catgut  sutures.  Complete 
recovery  followed,  about  three  months  after  the  injury.  The  other  case  dated  to  an  injury 
about  two  months  before.  The  scar  was  five  inches  from  the  acromion,  opposite  the  inser- 
tion of  the  deltoid,  rather  behind  the  line  of  the  humerus  on  the  outer  side.  On  laying 
bare  the  nerve  it  was  found  that  there  was  a  high  division  into  radial  and  posterior  inter- 
osseous, the  latter  being  completely  severed  just  after  its  origin.  The  musculo-spiral  just 
before  its  division,  and  the  radial  at  its  commencement,  were  involved  in  dense  scai  tissue 
They  "  were  relieved  "  from  this,  and  the  ends  of  the  posterior  interosseous  after  resection 
were  united  by  fine  catgut.  The  arm  gradually  improved  with  three  months'  galvanism, 
and  a  complete  cure  followed. 


CHAPTER  VI. 
OPERATIONS    ON   THE   AXILLA   AND    SHOULDER. 

LIGATURE    OF    THE    AXILLARY    ARTERY 

(Figs.  80  to  85). 
Indications. 

I.  Wound  of  the  artery.*  2.  Aneurysm  of  the  brachial  high  up.f 
The  following  instructive  case  [Lancet,  1895,  vol.  i.  p.  92)  will  repay 
perusal.  It  (i)  enforces  the  importance  of  exploring  at  once  a  wound 
near  a  large  artery  that  has  bled  "profusely";  (2)  it  proves,  if  this 
step  be  not  taken  and  a  traumatic  aneurysm  arise,  how  much  the  old 
operation  of  tying  the  vessel  above  and  below  the  aneurysm  and  empt}'- 
ing  the  latter  of  clot  is  to  be  preferred  to  the  Hunterian  method;]: 
and  (3)  it  is  an  interesting  instance  that  gangrene,  which  is  by  no 
means  unknown  in  the  lower  limb  after  ligature  of  the  external 
iliac  iq.v.),  may  also  occur  in  the  upper  extremity  with  its  better 
collateral  suppl}'. 

A  man,  Eet.  30,  accidentally  stabbed  himself  in  the  outer  aspect  of  the  right  arm,  in  its 
middle  third.  Profuse  haemorrhage  followed.  The  wound  was  cleansed  and  dressed 
antiseptically,  and  the  arm  was  bandaged  from  the  hand  upwards.  The  patient  was 
sent  home,  but  at  night  severe  bleeding  again  set  in.  This  was  arrested  by  "  plugging." 
The  following  night  haemorrhage  recurred,  and  was  again  arrested  by  plugging.  The 
woiind  gradually  healed,  and,  three  weeks  later,  a  circumscribed  traumatic  aneurysm  of 
the  brachial  artery  developed  at  "  the  seat  of  the  original  wound,  but  on  a  higher  level." 
The  aneurysm  increased  rapidly,  soon  occupying  the  whole  of  the  inner  and  anterior 
aspect  of  the  upper  arm,  causing  oedema  and  loss  of  sensation  of  the  hand  and  fingers. 
About  fourteen  days  later,  pressure  having  failed,  it  was  decided  to  tie  the  axillary  artery 
in  its  third  part.  This  cured  the  aneurysm,  but  gangrene  §  of  the  thumb,  together  with 
sloughing  of  the  tendons  of  the  forefinger,  commenced  thirty  hours  afterwards.   Amputation 

*  In  some  wounds  of  the  artery,  the  suiTOunding  parts — e.g.,  veins  and  nerves — may 
be  so  injured,  that  the  vitality  of  the  limb  is  impaired  beyond  what  ligature  and  nerve- 
suture  can  do,  and  the  advisability  of  amputating  at  the  shoulder-joint  must  be  considered. 

f  Dr.  Holt  [Amer.Journ.  Med.  A?/.,  April,  1882,  p.  385)  mentions  a  case  of  aneurysm  of 
the  right  brachial  at  its  upper  third,  treated  by  ligature  of  the  axillary  in  its  lower  third. 
Secondary  hjemorrhage  supervened  ;  the  axillary  artery  was  then  tied  in  its  upper  third, 
and  a  cure  followed. 

\  It  is  always  invidious  to  criticise  cases,  especially  those  which  the  writer  has  not  seen, 
and  it  is  only  fair  to  the  surgeon  who  publishes  this  case  to  quote  bis  words.  "The  only 
alternative  would  have  been  to  open  the  aneurysm,  turn  out  the  contents,  and  attempt  to 
tie  both  ends  of  the  artery,  an  operation  fraught  with  great  danger  to  the  limb  and  to  the 
patient  in  his  then  weakened  condition." 

§  In  this  case  the  repeated  bleeding  had  reduced  the  size  of  the  main  vessel  (as  in  the 
case  mentioned  at  p.  152)  and  its  anastomoses.  Ligature  of  the  axillary  artery,  very 
probably,  further  cut  off  the  blood  supply  through  one  of  the  most  important  collaterals 
— viz.,  the  superior  profunda  (p.  150). 
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of  tlie  thumb  at  tlie  mct:ic!iii)u-iili;ilaii;,'cal  joint  was  rc'iiiircil  later  on,  ami  tlic   imlex 
finger  lomainol  stifT. 

More  riirely  still — 3.  As  11  tli.sliil  opcrutiou  Tor  {incurvsiii  of  the 
subclavian.  4.  Very  occasionally,  as  the  old  operation  after  rii])tiire 
of  the  axillary  artery  in  shoulder  dislocations  (p.  133).  5.  Very 
occasionally,  as  the  old  operation  lor  axillary  aneurysm  (p.  133). 
6.   Vov  ha'niorrha;^'!'  from   malignant  disease  in  the  axilla. 

This  last  is  extremely  rare,  but  a  good  instance,  and  one  showing 
the  difficulties  which  may  be  present,  was  published  by  Sir  W. 
Savory  {Mid.  Chir.  Trans.,  vol.  Ixix.  p.  157).  Injury  to  the  axillary 
vessels  during  removal  of  the  breast  is  dealt  with  under  this  heading. 

The  following  results  of  injuries  from  modern  bullets  to  the  axillary  artery  are 
given  by  Mr.  G.  II.  Makins,  CIS.  {^Sur<jic(d  EjL'perlencen  in  South  Africa,  1899-1900). 
External  primary  luemorr/iaijc  from  the  great  vessels  of  the  limbs  or  even  of  the  neek 
proved  responsible  for  a  remarkably  small  proportion  of  the  deaths  on  the  battlefield.  Only 
one  ca.se  of  rapid  death  due  to  blcetling  from  a  limb  artery  was  recounteil  to  Mr.  Makins.  In 
this  a  wound  of  the  tirst  part  of  theaxiilary  artery  proved  fatal  in  the  twenty  minutes  occupied 
by  the  removal  of  the  patient  to  the  dressing  station.  With  legard  to  the  treatment  of 
primary  hicmorrhage,  while  the  readiness  with  which  spontaneous  cessation  of  hajmorrhage 
from  small  calibre  wounds  was  secured  was  very  marked,  the  frequency  with  which  trau- 
matic aneurysms  of  every  variety  followed  shows  that  the  ultimate  result  is  in  many  such 
cases  by  no  means  satisfactoiy.  "  Under  the  circumstances  it  may  be  said  that  the 
classical  rule  of  ligation  at  the  point  of  injury  should  never  be  disregarded.  Against  this, 
however,  certain  objections  may  be  at  once  raised  ;  thus,  in  many  cases  both  artery  and 
vein  need  ligature,  a  consideration  of  much  importance  in  the  case  of  such  vessels  as  the 
carotid  and  femoral  arteries.  ...  On  the  whole  it  seems  clear  that  the  military  surgeon 
must  be  guided  by  circumstances,  since  it  may  be  far  better  to  risk  the  chances  of  recurrent 
haemorrhage  or  the  development  of  an  aneurysm  or  varix,  than  those  of  gangrene  of  a 
limb,  or  softening  of  the  brain.  As  a  general  rule,  therefore,  on  the  field  or  in  a  field- 
hospital,  primary  ligature  of  the  gi'eat  vessels  is  best  reserved  for  those  cases  only  in  which 
hsemorrhage  persists,  while  in  those  in  which  spontaneous  cessation  has  occurred,  or  in 
which  bleeding  is  readily  controlled  by  pressure,  rest  and  an  expectant  attitude  are  to  be 
preferred."  Secondary  hcBinorrhaye  in  simple  wounds  by  small  calibre  bullets  was  decidedly 
rare:  in  compound  fractures,  especially  of  the  "explosive"  kind,  it  was  not  uncom- 
mon. Lesions  of  vessels  short  of  perforation,  but  causing  devitalisation  of  the  walls, 
perforation  by  a  sharp  sjjicule  of  bone,  and,  in  the  large  majority,  sepsis  and  suppuration 
were  the  chief  causes.  The  treatment  to  be  adopted  depends  on  the  nature  of  the  case. 
When  the  wouml  is  aseptic  and  bleeding,  the  result  of  separation  of  sloughs  (this  was 
found  to  be  very  tardy  in  aseptic  wounds),  local  ligature  is  the  proper  treatment. 
In  septic  cases,  on  the  other  hand,  it  is  usually  far  better  to  amputate,  unless  the  general 
state  of  the  patient  and  the  local  conditions  are  especially  favourable.  When  neither 
amputation  nor  local  ligature  is  practicable,  proximal  ligature  may  be  of  use.  Thus  one 
case  is  given  in  which  ligature  of  the  common  carotid  was  successful  for  haemorrhage  from 
an  arterial  htematoma  in  connection  with  the  internal  maxillary  artery.  Traumatic 
aneury-tms.  "  The  experience  of  the  campaign  fully  bears  out  that  of  the  past  as  to  the 
steady  increase  of  the  number  of  aneurysms  from  gunshot  wounds  in  direct  ratio  to 
diminution  in  the  size  of  the  projectiles  employed.  Every  variety  was  met  with,  and  most 
frequently  of  all,  perhaps,  aneurysmal  varices  and  varicose  aneurysms.  The  following  are 
instances  of  traumatic  aneurysms  of  this  region.  False  traumatic  aneurysms  or  aneurys- 
mal /hematoma  of  the  axillary  artery.  Entrance  wound  in  posterior  fold  of  axilla,  exit 
I J  inches  below  the  junction  of  the  anterior  fold  with  the  arm.  The  man  rode  four  miles 
after  being  hit,  but  the  horse  then  fell  and  rolled  over  him  twice.  The  wound  healed,  but 
the  whole  upper  arm  was  swollen  and  discoloured,  while  an  indurated  mass  extended  along 
the  vessels  into  the  axilla.  This  was  not  obviously  distensile,  and  pulsation  was  very 
slight.     The  pulses  below  were  absent.     A  fluctuating  swelling  was  present  along  the 
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anterior  border  of  the  deltoid.  Tactile  anresthesia  existed  in  the  area  of  the  median  nerve. 
On  the  thirty-first  day  considerable  enlargement  was  noticed.  This,  together  with  con- 
tinued rise  of  temperature,  aroused  the  suspicion  of  suppuration,  and  an  exploratory 
puncture  was  made  by  Major  Lougheed,  R.A.M.C.,  after  consultation  with  Prof.  Chiene. 
Clot,  followed  by  profuse  hjemorrhage,  escaped.  The  incision  was  enlarged,  while  compres- 
sion of  the  third  part  of  the  subclavian  was  maintained,  and  an  oval  wound  half  an  inch 
long  was  found  in  the  axillary  artery.  Ligatures  were  applied  above  and  below  the 
opening  between  the  converging  heads  of  the  median  nerve.  All  the  swelling  disappeared 
with  the  healing  of  the  wound,  but  the  diminished  median  tactile  sensation  persisted.  A 
somewhat  similar  case,  but  one  of  true  traumatic  aneurysm,  treated  by  double  ligature  of 
third  part  of  tlie  axillary  artery,  came  under  my  care  in  the  spring  of  1902,  at  Guy's 
Hospital.  The  patient  had  been  shot  through  the  inner  and  upper  part  of  the  pectoral 
region,  the  wound  of  exit  being  in  the  posterior  fold.  He  received  the  wound  in  one  of 
the  night  attacks  on  our  camps,  and  his  assailant  was  so  close  that  he  killed  him  by  a  snap- 
shot with  his  rifle  resting  on  his  thigh.  Both  wounds  healed  by  first  intention,  and  he 
came  to  me  for  diminished  tactile  sensation  over  the  area  of  the  musculo-spiral.  The 
radial  pulse  was  normal,  and  there  was  nothing  to  call  attention  to  the  existence  of  an 
aneurysm.  I  should  state,  however,  that  a  bruit  was  not  listened  for.  The  musculo-spiral 
nerve,  which  alone  appeared  damaged,  was  explored  by  an  incision  along  the  axillary 
vessels,  with  partial  division  of  the  great  pectoral.  No  damage  could  be  found  in  the 
course  of  the  nerve,  but,  as  it  was  traced  upwards,  a  small  ovoid  sac  of  a  traumatic 
aneurysm  was  found  between  the  two  heads  of  the  median  nerve.  Ligatures  were  placed 
above  and  below,  the'aneurysm  opened,  and  some  old  clot  turned  out.  Owing  to  the  inti- 
mate association  of  the  nerve  it  seemed  wiser  not  to  try  and  remove  the  aneurysm.  It  was 
hoped  that  any  pressure  which  the  aneurysm  might  be  making  on  the  nerve  would 
gradually  diminish  with  the  shrinking  of  the  opened  sac.  This,  however,  was  not  realised. 
When  the  patient  left  the  hospital  there  was  no  evidence  of  recovery  of  the  diminished 
tactile  sensation  over  the  musculo-spiral  area.  A  very  similar  case  is  given  by  Mr.  Makins, 
(^loc.  snj)ra  cit.,  p.  129).  The  Mauser  bullet  entered  2^  inches  below  the  acromial  end  of  the 
right  clavicle,  and  emerged  over  the  ninth  rib  in  the  posterior  axillary  line.  Three  weeks 
later,  the  wounds  being  healed,  a  large  arterial  pulsating  hfematoma  was  noted  in  the 
axilla.  Signs  of  injury  to  the  musculo-spiral  were  also  observed.  The  swelling  altering 
little.  Major  Burton,  R.A.M.C.,  cut  down  upon  it  through  the  pectorals  a  fortnight  later. 
The  aneurysm  was  of  the  third  part  of  the  axillary,  and  a  ligature  was  applied  at  the  lower 
margin  of  the  pectoralis  minor.  The  wound  healed  by  primary  union,  and  when  the  man 
left  for  England  a  month  later,  the  musculo-spiral  paralysis  was  improving.  Aneurysmal 
varix  and  raricose  aneurysm.  The  frequency  with  which  these  occurred  and  the  larger 
proportion  of  the  latter  has  already  been  alluded  to.  With  regard  to  treatment  Mr.  Makins 
(p.  145)  warns  us  that  "  while  modern  surgery  has  lightened  the  difficulties  under  which 
our  predecessors  approached  these  operations,  none  the  less  the  experience  of  this  campaign 
fully  supports  the  objection  to  indiscriminate  and  ill-timed  surgical  interference,  as 
accidents  have  followed  both  direct  local  and  proximal  ligature."  The  following  are 
Mr.  Makins's  chief  conclusions  :  In  aneurysmal  varix  there  should  be  no  interference  in 
the  early  stage,  in  the  absence  of  symptoms.  "  In  many  cases  an  expectant  attitude  may 
lead  to  the  conviction  that  no  interference  is  necessary,  especially  in  certain  situations 
where  the  danger  of  gangrene  has  been  fully  demonstrated.  In  connection  with  this 
subject  Mr.  Makins  relates  two  cases  in  which  an  aneurysmal  varix,  in  one  patient  of  the 
femoral  vessels,  in  the  other  of  the  axillary,  had  existed  for  years,  and  had  not  interfered 
with  the  patient's  work.  In  the  second  case,  after  twenty  years'  existence  of  the  varix, 
the  patient  as  a  combatant  in  South  Africa  was  subjected  to  very  hard  manual  work.  This 
brought  about  increase  in  size,  cervico-brachial  neuralgia,  i:c.,  and  in  consequence,  the  man 
was  invalided.  (2)  The  arteries  of  the  upper  extremity  are  the  most  suitable  for  operation, 
and  the  axillary  may,  perhaps,  be  the  vessel  in  which  interference  is  most  likely  to  be 
useful.  The  vessels  of  the  arm  and  forearm  may  in  almost  all  cases  be  interfered  with, 
but  in  many  instances  an  absence  of  any  serious  symptom  renders  operation  unnecessary. 
(3)  The  operation  most  in  favour  consists  in  ligature  of  the  artery  above  and  below  the 
varix,  the  vein  remaining  untouched.  .  .  .  Failure  is  due  to  the  presence  of  collateral 
branches,  which  are  not  easy  of  detection.     Even  when  the  vessels  lie  exposed,  the  even 
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distribution  of  tiu'  thrill  rciulcis  (K'tcnniiialioii  of  liic  exact  point  of  communication 
cliflicult,  and  the  dilliculty  is  aut,'niente(l  by  tlie  temporary  arrest  of  the  thrill  following  the 
application  of  a  proximal  Iij,'aturc.  ...  If  the  vein  cannot  be  Hparcil,  excision  of  a  limited 
part  of  both  vessels  may  be  preferable,  especially  in  those  of  the  upper  extremity."  Single 
ligature  or  proximal  ligature  is  useless  in  aneurysmal  varix.  (4)  "  Given  suitable  sur- 
roundings and  certain  iliagnosis,  the  ideal  treatment  of  this  condition,  as  of  the  next,  is 
preventive — i.e.,  primary  ligature  of  the  wounded  artery.  Many  dilliculties,  however,  lie 
in  the  way  of  this  beyond  mere  unsatisfactory  surroundings.  It  sulHces  to  mention  the 
two  chief :  uncertainty  as  to  the  vessel  wounded,  and  the  necessity  of  always  ligaturing 
the  vein  as  well  as  the  artery  in  a  limb  often  dissected  up  by  extravasatcd  blood,  to  show 
that  this  will  never  be  resorted  to  as  routine  treatment."  (5)  Ar/erio-renoux  aneuri/Kiii. 
Many  of  the  above  remarks  find  c(iual  application  here,  but  in  the  iircsenceof  ananeurj'smal 
sac  non-intervention  is  rarely  possible  or  advisable.  .  .  .  In  the  early  stages  the  proper  treat- 
ment in  any  case  consists  in  as  complete  a  position  of  rest  as  possible,  and  affording  local 
support  to  a  limb  by  a  splint,  preferably  a  removable  plaster  of   Paris  case.     Should  no  • 

Fig.  80. 


Parts  concerned  in  ligature  of  the  first  part  of  the  (left)  axillary  artery  :  i  and 
2,  Cut  edges  of  the  clavicular  attachment  of  the  pectoralis  major.  3,  Subclavius. 
4,  Axillary  vein.  5,  Sheath  of  subclavius,  which,  depressed,  has  partly  concealed 
6  (the  cephalic  vein),  seen  to  the  right.  7,  Axillary  artery.  8,  Nerve  to  pectoralis 
major.    9,  Cords  of  brachial  plexus.    (Farabeuf.) 

further  extension,  or  what  is  more  likely,  should  contraction  and  diminution  occur,  it  will 
be  well  to  continue  this  treatment  for  some  weeks  at  least.  When  the  aneurysm  has  reached 
a  quiescent  stage,  the  question  of  further  treatment  arises,  and  whether  this  should  consist 
in  local  interference  or  proximal  ligature.  ...  In  the  case  of  arterio-venous  aneurysms  in  the 
limbs  the  possibilities  of  treatment  are  enlarged,  and  here  the  alternatives  of  (a)  local 
interference  with  the  sac  and  direct  ligature  of  the  wounded  point,  (b)  simple  ligature  above 
and  below  the  sac,  (c)  proximal  ligature  (Hunterian  operation)  present  themselves. 

Mr.  Makins's  opinion  is  strongly  "  to  the  effect  that  none  of  these  operations  should  be 
undertaken  before  a  period  of  from  two  to  three  months  after  the  injury,  unless  there  is 
evidence  of  progressive  enlargement.  In  every  case  which  came  under  my  own  observa- 
tion, progressive  contraction  and  consolidation  took  place  up  to  a  certain  point  under  the 
influence  of  rest.  When  this  process  has  become  stationary,  and  the  surrounding  tissues 
have  regained  to  a  great  extent  their  normal  condition,  the  operations  are  far  easier,  and 
beyond  this  more  likely  to  be  followed  by  success." 

Writing  five  ^-ears  later  in  a  paper  {Journal  of  the  Iloyal  Army  Medical 
Corps,  June,  1905),  in  which  a  hiter  history  of  several  of  his  cases  of 
arterio-venous  aneurysm  are  given,  Mr.  Makins,  speaking  of  operative 
treatment  generally,  says  :  "  A  ligature  placed  as  near  as  possible  above 
the  aneurysmal  sac  has  been  shown  to  be  safe,  to  afford  a  reasonable 
prospect  of  cure,  and  not  to  prejudice  a  further  operation,  should  this 
become  necessary."     And  with  more  especial  reference  to  the  arteries 
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of  the  upper  extremity,  the  same  authority  writes :  "  My  personal 
experience  of  published  eases  show  that  a  proximal  lij^ature  may  with 
safety  and  a  good  chance  of  success  be  applied  to  the  vessels  above 
the  elbow,  and  for  wounds  at  the  elbow  itself,  this  procedure  is  to 
be  generally  preferred.  In  the  midarm  a  local  operation  is  simple, 
and  in  the  forearm  the  same  may  be  said.  In  either  of  the  latter 
situations    a    local    is    to  be  preferred    to    a  proximal    operation,   as 

Fig.  81. 


Relations  of  subclavian  and  axillary  arteries.  The  sterno-raastoid,  trapezius, 
and  omo-hyoid  are  seen  above.  The  blunt  hook  draws  outwards  the  external 
jugular,  which  is  falling  into  the  subclavian  vein.  The  artery  is  seen  emerging 
from  beneath  the  scalenus  anticus,  below  the  nerves.  Two  arterial  branches  pass 
outwards — the  one  close  to  the  clavicle,  the  supra-scapular  ;  the  other,  higher  up, 
the  posterior  scapular,  or  transverse  cervical.  Below  are  seen  the  deltoid  the  sub- 
clavian, a  blunt  hook  depressing  the  clavicular  part  of  the  pectoralis  major,  the 
coracoid  process,  the  lesser  pectoral,  and  the  lower  part  of  the  costo-coracoid  mem- 
brane. Another  book  depresses  the  cephalic  vein,  and  exposes  the  artery,  which 
here  gives  off  its  acromio-thoracic  branch.     (Farabeuf.) 


more  nearly  approaching  the  ideal  and  necessitating  no  obvious 
risks." 

Operations. — Ligature  of  the  first  and  the  third  parts  of  the  artery 
will  be  first  described,  and  then  the  old  operation. 

i.  Ligature  of  the  First  Part  (Figs.  80,  81,  82  and  84).— This 

operation  is  very  rarely  performed  on  the  living  subject.  Owing  to 
the  depth  of  the  vessel  here,  its  most  important  and  intimate  sur- 
roundings, and  the  risk  of  secondary  haemorrhage  from  the  vessels 
which  lie  so  close  to  the  knot,  ligature  of  the  third  part  of  the  sub- 
clavian is  preferred  if  ligature  be  required  for  axillary  aneurysm.     On 
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the  (lead  subject  tlie  stiidtiit,  should  always  take  the  oppoitiiiiily  of 
tyinj,'  the  lirst  pint  of  tlic  axilliiry,  us  it  is  an  excellent  test  of  aiiatoiiiical 
kii«>\vh'(lj,'e  and  jtractical  skill. 

Line. — From  the  centre  of  the  clavicle  (with  the  aim  drawn  from  the 
side)  to  the  inner  murf^in  of  the  coraco-bruchialis. 

Guide. — The  above  line,  and  the  inner  margin  of  the  coraco- 
brachialis, 

Delations  : —  In  Front. 

ISkin  ;   fasciie  ;   fibres  of  platysnni.     Supra-clavicular  nerve. 
Pectoralis  major  (with  muscular  branches). 
Costo-coracoid  membrane. 
Cephalic  vein.     Acroniio-thoracic  vessels. 

Outside.  Inside. 

Outer  and  inner  cords         Axillary  artery,  Axillary  vein. 

!•  1         1  •    1      1  first  part. 

01  bruchuil  plexus.  ^ 

Behind. 

First  digitation  of  serratus  magnus. 

First  intercostal  space  and  muscle. 

Posterior  thoracic  nerve. 

Collateral  Circulation  (Fig.  73)  : 

(a)  If  the  artery  be  tied  in  its  first  part,  and  the  ligature  be  placed 
above  the  acroniio-tlioracic,  the  vessels  concerned  will  be  the  same  as 
those  which  carry  on  the  blood-supply  after  ligature  of  the  third  part  of 
the  subclavian  (q.v.). 

(b)  If  the  artery  be  tied  in  its  third  part,  and  the  ligature  be  placed 
below  the  circumflex  arteries,  the  anastomosing  vessels  will  be  the  same 
as  after  ligature  of  the  brachial  above  the  superior  profunda  (p.  150). 

(c)  If  the  artery  be  tied  in  its  third  part,  and  the  ligature  be  placed 
between  the  subscapular  and  circumflex  arteries,  the  chief  vessels 
concerned  are : 

Above.  Below. 

The  supra-scapular       1  ^^,.^j^  r^^^^  posterior  circumflex, 

ihe  acromio-thoracic  )  '■ 

(d)  If  in  tying  the  third  part  of  the  artery  the  ligature  be  placed 
above  the  subscapular,  the  anastomoses  are  more  numerous — viz.,  in 
addition  to  those  just  given  : 

Above.  Below. 

The  supra-scapular         )  ^,.^^  ^1^^  subscapular, 

ine  posterior  scapular  J 

Operation. — The  vessel  may  be  secured  in  the  following  ways.  The 
second  is  recommended. 

A.  By  a  curved  incision  below  the  clavicle. — This  gives  the  necessary 
room,  but  has  the  disadvantage  of  dividing  the  pectoralis  major  and 
its  large  nmscular  branches. 

B.  By  an  incision  in  the  interval  between  the  pectoralis  major  and 
deltoid  (Fig.  82). — This  method  scarcely  gives  suHicient  room,  especi- 
ally if  the  parts  are  displaced  by  efiused  blood,  &c.,  and  it  is  well  to 
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Fig.  82. 


supplement  the  incision  in  the  interval  by  one  parth'  detaching  the 
pectoralis  from  the  clavicle.  While  this  plan  involves  less  hsemorrhage 
from  the  pectoralis  major,  care  must  betaken  to  avoid  the  cephalic  vein 
and  acromio-thoracic  branches  which  lie  in  this  interval.  This  end  is 
best  secured,  wliichever  method  be  adopted,  by  going  down  on  the  artery 
as  close  to  the  clavicle  as  possible,  the  sheath  of  the  subclavius  being 
opened,  and  some  of  its  fibres  detached,  if  needful. 

C.  By  an  incision  in  the  line  of  the  artery,  viz.,  one  32~4  inches  long, 
starting  from  just  outside  the  centre  of  the  clavicle,  and  passing  down- 
wards and  outwards. — This  has 
the  disadvantage  of  cutting  the 
muscular  branches  to  the  pectoralis 
major,  and  gives  less  space  than 
the  first  two. 

A.  The  limb  being  at  first  ab- 
ducted, the  surgeon,  standing 
between  it  and  the  body,  which  is 
brought  to  the  edge  of  the  table, 
makes  a  curved  incision,  with  its 
convexity  downwards  and  about 
^  inch  from  the  clavicle,  reaching 
from  just  outside  the  sterno- 
clavicular joint  to  the  coracoid 
process,  the  knife  being  used 
lightl3'  at  the  outer  end  of  the 
incision,  so  as  to  avoid  wounding 
the  cephalic  vein  and  branches  of 
the  acromio-thoracic  vessels.  The 
clavicular  origin  of  the  pectoralis 
major  is  then  divided  in  the  whole 
extent  of  the  wound,  and  any  mus- 
cular branches  which  require  it  tied 
or  twisted  at  once.  The  cellular 
tissue  beneath  the  muscle  being 
next  explored  with  the  tip  of  the 
finger  and  director,  the  upper  bor- 
der of  the  pectoralis  minor  is 
defined,    and    tbis    muscle    drawn 


Part  of  the  clavicular  origin  of  the  pec- 
toralis major  has  been  turned  inwards 
with  the  flap  of  skin.  The  costo-coracoid 
membrane  is  seen  cut  above  and  below 
the  artery,  in  the  latter  case  being  turned 
down  over  the  pectoralis  minor. 

The  cephalic  vein  runs  up  along  the 
inner  edge  of  the  deltoid  ;  a  second  vein 
lies  on  the  cords  of  the  brachial  plexus 
above  the  artery,  while  others  cross  the 
upper  part  of  the  wound.  A  small  portion 
of  the  artery  has  been  cleaned. 


downwards.  The  costo-coracoid 
membrane  must  next  be  most  carefully  torn  through  close  to  the  cora- 
coid process,  which  is  a  good  guide,  by  means  of  a  fine-pointed  steel 
dii'ector,  the  cephalic  vein  and  acromio-thoracic  vessels  being  most 
scrupulously  avoided.  The  wound  all  this  time  must  be  kept  dry, 
and,  if  needful,  a  large  laryngeal  mirror  or  an  electric  lamp  may  be 
usefully  employed  in  throwing  light  into  the  bottom  of  the  deep  wound. 
The  pulsation  of  the  artery  being  felt  for  in  the  living,  and  its  fiattened 
cord-like  feel  made  out  in  the  dead  subject,  the  sheath  is  exposed,* 
and  the  vessel  itself  carefully  cleaned  and  separated  from  the  vein, 
which  lies  below  and  in  front,  and  from  the  brachial  cords,  which  are 


*  The  parts  may  now  be  advantageously  relaxed  by  adducting  the  arm. 
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above  the  lutoiv.  'J'lu'  needle  sliould  be  i)ass(Ml  fioiii  btdow  so  ns  to 
avoid  tbc  vriii.* 

B.  \\\  an  incision  made  between  tlie  peetonilis  iniijor  and  cbdtoid 
(Fig.  82).  Tlie  limb  and  tbe  surgeon  being  in  tbe  same  position  as  in 
tlie  operation  just  given,  an  incision  is  made  obliquely  downwards  and 
outwards  between  tbe  above  muscles,  commencing  at  tbe  clavicle 
opposite  ti)  tbe  coracoid  process.  Care  being  taken  to  avoid  tbe 
cei)balie  vein  and  brancbos  of  tbe  acromio-tboracic  vessels,  tbe  muscles 
are  separated,  and,  to  gain  more  room,+  a  transverse  incision  is  made 
running  inwards  along  tbe  lower  border  of  tbe  clavicle,  and  detacbing 
as  mucli  as  is  required  of  tbe  clavicular  origin  of  tbe  pectoralis  major. 
Tins  flap  can  be  turned  inwards  and  downwards  witbout  any  inter- 
ference witb  tbe  nerve-supply  of  tbe  muscle,  and,  owing  to  its  division 
bigb  u]),  less  ba^morrbage  is  met  witb  by  tbis  metbod.  Tbe  deltoid 
being  strongly  drawn  outwards  witb  a  retractor,  tbe  upper  border  of 
tbe  pectoralis  minor  is  defined,  and  tbe  operation  comi)leted  as  in 
tbe  account  already  given,  tbe  parts  being  relaxed  at  tbis  stage  by 
adduction  of  tbe  arm. 

ii.  Ligature  of  the  Third  Part  of  the  Axillary  Artery 
(Fig.  83). 

Line. — From  tbe  centre  of  tbe  clavicle,  witb  tbe  arm  drawn  from  tbe 
side,  to  tbe  inner  margin  of  tbe  coraco-bracbialis. 

Guide. — i.  Tbe  above  line.  2.  A  line  drawn  from  tbe  junction  of 
the  middle  and  anterior  tbirds  of  the  axilla,  along  the  inner  border  of 
tbe  coraco-bracbialis  (Fig.  83). 

Relations  : —  In  Front. 

Skin  ;  fasciae. 

Pectoralis  major  (at  first). 

Outside.  Inside. 

Musculo-cutaneous,    me-             Axillary  Internal  cutaneous ;  ulnar, 

dian.     Inner  border  of               artery,  Axillary    vein    or    vense 

coraco-bracbialis.                      ^^^^'^  P^^-  comites. 

Behind. 

Subscapularis.         Latissimus  dorsi.         Teres  major. 
Circumflex  nerve.  Musculo-spiral. 

Operation  (Fig.  83). — This  resembles  somewhat  that  for  ligature  of 
the  bracbial  in  the  middle  of  the  arm.  As  with  the  brachial,  so  with 
the  axillary  here  ;  though  the  vessel  is  comparatively  superficial,  it  is 
not  an  easy  one  to  hit  off  at  once,  owing  to  the  numerous  surrounding 
nerves,  which  may  resemble  the  artery  closely,  especially  if  blood- 
stained. 

The  axilla  having  been  shaved  and  thoroughly  cleansed  (p.  127), 
the  arm  being  extended  from  the  side  and  rotated  sligbtly  outwards 
(not  too  forcibly,  as  tbis  will  alter  the  relations),  tbe  surgeon,  sitting 
between  the  limb  and  the  trunk,  makes  an  incision  3  inches  long,  at  the 


*  The  patient  must  be  prepared  for  probably  weakened  or  limited  use  of  the  limb  for 
some  time,  at  least,  after  the  main  arterial  trunk  has  been  ligaturetl. 

t  This  step  was  advocated  by  Mr.  Rivington  {Brit.  Med.  Journ,,  1885,  vol.  i.  p.  1040). 
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junction  of  the  anterior  and  middle  thirds  of  the  space  along  the  inner 
border  of  the  coraco-brachialis  (Fig.  83).  The  incision  may  be  begun 
above  or  below,  as  is  most  convenient.  Skin  and  fascise  being  divided, 
and  the  point  of  a  director  used  more  deeply,  the  coraco-brachialis  is 
identified,  and  the  axillary  vein  and  the  median  nerve  are  distinguished 
from  the  artery,  the  former  drawn  inwards,  and  the  latter,  together 
with  tlie  coraco-brachialis,  outwards.*  The  artery  is  then  made  sure 
of,  cleaned,  and  the  needle  passed  from  within  outwards,  the  neigh- 
bourhood of  any  large  branch,  such  as  the  subscapular  or  the  circumflex, 


Ligature  of  third  part  of  (left)  axillary  artery,  i,  Axilla  at  the  junction  of  its 
middle  and  anterior  thirds.  2,  Coraco-brachialis,  and  above  it  biceps.  3,  Median 
nerve.  4,  Axillary  artery.  5,  Axillary  vein.  6,  Internal  cutaneous  nerve.  7,  Ulnar 
nerve  hooked  downwards. 

being  avoided,  and  the  needle  being  kept  very  close  to  the  artery. 
Instead  of  one  axillary  vein,  two  vense  coraites,  and  the  basilic  as  well, 
may  be  present. 

iii.  Old  Operation  of  Ligature  of  the  Axillary  Artery  for 
some  Cases  of  Axillary  Aneurysm  and   Injured  Axillary 

Artery. — This  method  may  be  made  use  of  in  the  following 
instances  : 

I.  Where  pressure  has  failed  in  the  above  cases.  2.  Where  pressure 
is  unsuitable  owing  to  the  rapid  increase,  and  large  size,  of  the  aneurysm; 
the  condition  of  the  parts  over  it ;  or  the  inability  of  the  patient  to  bear 


*  Farabeuf  (Joe.  sujira  cit.,  p.  44)  gives  the  folloAving  directions  for  making  sure  of  the 
artery  :  Make  an  incision  running  just  behind  the  anterior  wall  of  the  axilla.  Identify 
the  coraco-brachialis  by  opening  its  sheath.  Draw  it  outwards,  and,  with  the  finger  of  the 
left  hand  sunk  in  the  wound,  depress  the  whole  bundle  of  vessels  and  nerves.  The  first 
cord  which  escapes  upwards,  when  the  finger  is  withdrawn  a  little,  is  free,  perforating 
no  muscles  :  this  is  the  median.  Isolate  it  and  have  it  drawn  outwards  with  the  coraco- 
brachialis.     The  second  large  cord,  uncovered  by  withdrawing  the  first,  is  the  artery. 
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pain.  J.  \\  line,  owiii^  to  the  (lisplMcciiKiit  of  tlic  clavicle,  li^nidiro  of 
the  snbclaviiiii  is  not  likely  to  la-  pi'iu!t.iciibl(^,  or  where  the  condition  of 
the  covering's  of  the  aneinvsni  is  such  that  this  step,  even  if  carried 
out,  will  not  avert  suppuration,  slou^diin^,  v'Cc. 

Prof.  Synie  {Ohnrnatiniia  in  ('liiii<al  Siirurn/,  p.  140  rt  srij.),  liolding 
that  the  old  method  would  certainly  remedy  cases  not  luuenalde  to 
lij^'ature  of    the    suhclavian,   and  that  even   in  cases  where  the  latter 

Fig.  84, 


Anatomy  of  the  parts  concerned  in  ligature  of  the  axillarj-  artery,  (Heath.) 
I,  The  outer  head  of  the  meiiian,  and,  external  to  it,  the  musculo-cutaneous  nerve. 
Internal  to  the  artery  is  the  inner  head  of  the  median,  which  crosses  it  below  the 
pectoralis  minor,  10.  Internal  to  the  artery  at  this  level  are  the  internal  cutaneous 
and  the  ulnar  nerves.  2,  Pectoralis  major,  3,  Cephalic  vein,  4,  Humeral  and 
pectoral  branches  of  the  acromio-thoracic  artery.  5,  Deltoid.  Under  this  is  seen 
part  of  the  coraco-brachialis  and  biceps.     6,  Axillary  artery.     8,  Axillary  vein, 

is  practicable  the  former  might  be  preferable,  made  use  of  it  in  three 
cases. 

In  the  first  case,  the  skin  in  the  neighbourhood  of  the  shoulder-joint  was  dusky  red  and 
vesicating,  and  the  patient  beginning  to  wander  in  his  mind.  In  the  third,  after  the 
operaticm,  tlelirium  tremens  set  in,  with  excessive  suppuration  and  sloughing  of  the 
tissues  of  the  limb.  All  three  patients  recovered,  though  in  age  50,  47,  and  about  50 
respectively. 

The  following  is  the  account  of  the  operation  in  Prof.  Syme's  words 
{Joe.  supra  cit.,  p.  148) : 

"  I  made  an  incision  along  the  outer  edge  of  the  sterno-mastoid  through  the  platysma 
myoides  and  fascia  of  the  neck,  so  as  to  allow  a  finger  to  be  pushed  down  to  the  situation 
where  the  subclavian  lies  upon  the  first  rib,  I  then  opened  the  tumour,*  when  a 
tremendous  gush  of  blooil  showed  that  the  artery  was  not  effectually  compressed  ;  but 
while  I  plugged  the  aperture  with  my  hand,  Mr.  Lister,  who  assisted  me,  by  a  slight  move- 
ment of  his  finger,  which  had  been  thrust  deeply  under  the  upper  edge  of  the  tumour  and 


*  in  one  of  his  cases,  while  laying  open  the  cavity,  Prof,  Syme  had  to  avoid  the  radial 
artery,  which  ran  over  the  surface  of  the  sac. 
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through  the  clots  contained  in  it,  at  length  succeeded  in  getting  command  of  the  vessel.  1 
then  laid  the  cavity  freely  open,  and  with  both  hands  scooped  out  nearly  seven  pounds  of 
coagulated  blood.  The  axillary  artery  appeared  to  have  been  torn  across,  and,  as  the 
lower  orifice  still  bled  freely,  I  tied  it  in  the  first  instance,  next  cut  through  the  lesser 
pectoral  muscle  close  up  to  the  clavicle,  and,  holding  the  upper  end  of  the  vessel  between 
my  finger  and  thumb,  passed  an  aneurysm-needle  so  as  to  apply  a  li;,'ature  about  ^  inch 
above  the  orifice.  The  extreme  elevation  of  the  clavicle,  which  rendered  the  artery  so 
inaccessible  from  above,  of  course  facilitated  this  procedure  from  below.  Everything 
went  on  favourably  afterwards." 

Sir  J.  Paget  and  Mr.  Callender  {St.  Bartholomeu-'s  Hosp.  Rep., 
vol.  ii.)  made  a  — H-shaped  incision,  cutting  parallel  with  the  lower 
margin  of  the  pectoralis  major,  and  a  second,  at  right  angles  to  the 
first,  straight  up  through  the  whole  width  of  the  pectoralis  major. 

The  following  case  under  the  care  of  Dr.  N.  Raw%  of  Liverpool  {Liver- 
pool Med.-Chir.  Joiirn.,  Jul}'  1899,  p.  328),  teaches  a  point  which  may 

Fig.  85. 


Parts  seen  in  ligature  of  the  third  part  of  the  (left)  axillary  artery,  dissected. 
The  flat  retractor  raises  (i)  the  coraco-brachialis,  the  first  guide,  together  with 
(i*)  the  musculo-cutaneous  nerve  entering  it.  The  blunt  hook  draws  aside  (2)  the 
median  nerve,  the  second  guide.  Below  the  axiUary  artery  is  seen  the  small 
internal  cutaneous  nerve,  which,  like  the  axillary  vein  and  the  other  large  nerve- 
trunks,  is  often  not  seen.  Just  above  the  artery,  in  the  depth  of  the  wound,  is  seen 
one  of  the  vente  comites.     (Farabeuf.) 


he  most  valuable  in  the  treatment  of  these  rare  hut  very  grave  cases — 
viz.,  putting  a  temporary  ligature  round  the  axillary  artery  until  it  is 
certain  whether  both  this  and  the  vein  have  given  way. 

The  patient  was  aged  45,  and,  five  weeks  after  a  dislocation  of  the  humerus  had  been 
reduced,  a  surgeon  had  manipulated  the  arm  with  his  heel  in  the  axilla.  The  arm  began 
to  swell  the  same  night.  There  was  slight  pulsation  in  both  radial  and  ulnar  arteries.  As 
the  accumulation  of  symptoms  had  been  gradual,  rupture  of  the  axillary  vein  was  diagnosed. 
The  swelling  increased,  and  burst  with  serious  loss  of  blood.  An  incision  was  made  from 
the  clavicle  to  the  anterior  fold  of  the  axilla,  dividing  the  pectoral  muscles.  The  axillary 
vessels  were  ligatured  under  the  clavicle,  the  artery  with  a  temporary  ligature.  The 
incision  was  then  prolonged  through  to  the  axilla,  down  the  inner  side  of  the  arm  to  the 
elbow,  and  several  pounds  of  clot  turned  out.  The  axillary  vein  was  found  torn  com- 
pletely across,  and  was  tied  at  both  ends  ;  arterial  blood  was  seen  to  be  flowing,  and  the 
subscapular  artery  was  found  cut  across  about  one  inch  from  the  main  trunk,  and  tied. 
The  temporary  ligature  was  then  removed  from  the  first  part  of  the  axillary  artery,  and 
followed  by  redness  and  warmth  in  the  limb,  but  no  pulsation  in  the  radial  artery.  The 
patient  made  an  excellent  recovery,  and,  six  months  later,  had  a  fairly  useful  limb. 
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A  short  s|)!ir('  iiuiy  be  ullotted  hrve  to  tliiit  most  iiiipoiiiuit  iiccidciit 
which  has  happened  to  so  many  surgeons — vi/.,  rupture  of  the 
axillary  artery  while  dislocations  of  the  shoulder  are  being 
reduced. 

This  accident  lias  ^'really  ilccrt'ascd  in  frequency  of  lale  years  o\viiif(  to  the  advantages 
of  ftiuusHiotics  ami  tiie  earlier  (la(e  at  wliicli  patients  apply  for  treatment.  Dr.  Slinison 
(^Ah/i.  of  'Sitr;/.,  Nov.  1885)  draws  tlie  follo\viii{^ conclusions  from  forty-four  cases,  conclu- 
sions which  modern  suri;cry  and  an  earlier  resort  to  the  use  of  the  double  lif^ature  may 
considerably  modify  : — "Conservative  treatment — viz.,  complete  rest  with  direct  pressure 
— may  properly  be  tried  at  first,  especially  if  the  tumour  is  small,  recent,  and  not  increas- 
ing, but  should  not  be  prolonged  if  the  syniptoms  do  not  promptly  yield  ;  and  secondly,  in 
case  of  resort  to  operation,  ligature  of  the  subclavian  or  disarticulation  at  the  shoulder  is 
to  be  preferred  to  incision  of  the  sac  and  double  ligature  of  the  artery."  Of  seven  cases 
of  double  ligature  of  the  artery,  all  were  fatal.  Of  fourteen  of  ligature  of  the  subclavian, 
five  recovered.  Without  operation,  thirteen  died,  six  recovered.  Of  four  cases  of  amputa- 
tion at  the  shoulder,  oidy  one  recovered.  Repeated  puncture  is  always  fatal.  Korte,  of 
Berlin  (Arcli.  f.  Id'ni.  C/tir.,  Bd.  x.xvii.  Hft.  3,  quoted  by  Dr.  Stimson),  is  of  opinion  that 
in  many  cases  the  injury  to  the  artery  is  caused  at  the  time  of  the  accident,  but  haemor- 
rhage does  not  come  on  till  after  reduction  is  brought  about,  as  the  vessel  is  compressed 
by  the  head  of  the  bone.  As  to  the  exact  cause  of  the  injury  to  the  vessel  when  it  takes 
place  at  the  time  of  the  reduction,  it  is  probable  that  some  special  condition  exists  to 
account  for  it,  as  many  old"  dislocations  are  reduced  with  much  force,  used  with  impunity, 
— e.g.,  atheroma  ;  adhesion  of  the  artery  to  the  head  of  the  bone  ;  too  great  or  misapplied 
force  in  reduction,  viz.,  use  of  the  boot,  in  elevation  ;  projection  of  a  fragment  or  a  spicule 
of  bone.  It  is  usually  the  axillary  artery,  or  one  of  its  branches,  which  gives  way  ;  much 
more  rarely  (four  out  of  forty-four  cases),  the  axillary  vein. 
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Indications. 

i.  Compound  comminuted  fractures — e.g.,  railway  and  machinery 
accidents. 

ii.  Gunshot  injuries. — Amputation  here  is  divided  by  Dr.  Otis*  into 
(i)  Primary,  or  before  the  third  day  ;  (2)  Intermediate,  or  cases  in 
which  the  operation  was  performed  between  the  third  and  the  thirtieth 
days  ;  and  (3)  Secondary,  in  which  the  operation  was  performed  later 
than  the  thirtieth  day. 

(i)  Primary. — The  mortality  here  was  24  per  cent.  The  indications  for  amputation  so 
soon  after  the  injury  are  chiefly — (a)  A  limb  torn  oS  partially,  but  too  high  to  admit  of 
any  other  amputation  ;  (J)  Severe  comminuted  fracture  of  the  upper  end  of  the  humerus, 
with  extensive  injury  to  the  vessels  and  nerves  ;  (c)  Such  a  fracture  high  up,  with  severe 
splintering  extending  down  below  the  insertions  of  the  pectoralis  major  and  the  latissimus 
dorsi.t  (2)  Intermediate. — The  mortality  here,  45  per  cent.,  was  nearly  double  that  of 
the  primary.  This  seems  to  have  been  brought  about  largely  by  the  fact  that  the  operation 
was  now  performed  through  soft  parts,  the  seat,  at  this  time,  of  unhealthy  inflammation, 
and  thus  prone  to  lead  to  secondary  hsemorrhage,  pyaemia,  sloughing,  &c.  (3)  Secondary. 
— The  causes  for  this  deferred  operation  were  chietiy  haemorrhage,  gangrene,  profuse  suppu- 
ration, hopeless  disease  of  the  humerus,  sometimes  with  consecutive  implication  of  the 
joint,  chronic  osteo-myelitis,  or  necrosis  of  the  entire  humerus.     The  mortality  was  28  per 

•  Med.  and  Surt/.  Hist,  of  the  War  of  the  Rebellion,  pt.  ii.  p.  613  et  seq. 
t  In  some  of  these  the  adoption  of  the  Furneaux  Jordan  method  (p.  191)  might  lead  to 
diminished  loss  of  blood. 
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cent.  From  the  above  it  is  evident  that  the  necessary  examination  should  be  made,  and 
the  operation  performed,  as  soon  after  the  injury  as  possible,  consistent  with  the  state  of 
the  patient  ;  the  difference  between  operating  in  sound  and  diseased  parts,  and  the 
neighbourhood  of  the  joint  to  the  chest,  if  an  infective  condition  of  the  wound  sets  in, 
being  borne  in  mind. 

iii.  New  growths. — If  these  involve  the  scapula  or  its  processes,  the 
upper  extremity  sliould  he  removed  hy  the  method  of  interscapulo- 
thoracic  amputation  (pp.  215,  221).  The  question  of  the  possihihty  of 
saving  the  limb  and  removing  the  growth  b}'  excision  of  the  head  of  the 
humerus  is  considered  at  p.   199. 

Iv.  Disease  of  the  shoulder-joint  unsuited  for,  or  persisting  after 
failure  of,  excision. 

V.  For  osteo-myelitis  and  necrosis  of  humerus  resisting  other  treat- 
ment, or  complicated  with  early  blood-poisoning. 

vi.  For  rapidly  spreading  gangrene  or  gangrenous  cellulitis  with 
threatening  septicaemia. 

Mr.  C.  Heath  (Clin.  Soc.  Trans.,  vol.  xiv.  p.  114)  recorded  such  a 
case  in  which  this  amputation  was  needed  to  save  life. 

A  nurse  had  pricked  her  finger  deeply  with  a  pin  hidden  in  some  of  the  clothes  of  a  lady 
who  had  died  of  violent  puerperal  septicaemia  ;  gangrenous  cellulitis  rapidly  set  in,  and 
extended  in  spite  of  incisions  :  on  the  sixth  daj'  the  gangrene  appeared  to  be  arrested  in 
the  forearm,  though  there  was  a  blush  of  advancing  mischief  up  the  arm.  In  the  after- 
noon of  the  same  day  sudden  extension  took  place,  and  Mr.  Heath  removed  the  arm  at  the 
shoulder- joint,  the  patient  ultimately  making  a  good  recovery. 

The  operation  chosen  was  by  outer  and  inner  flaps,  the  former  giving 
a  fairly  healthy  flap  of  deltoid,  the  latter  having  to  be  cut  very  short 
owing  to  the  infiltration  of  the  axilla.  The  dressings  became  ofi'ensive, 
but  the  stump  healed  well. 

vii.  For  removal  of  the  upper  extremity  when  painful,  oedematous, 
and  heavy  owing  to  pressure  on  the  axillary  veins  and  brachial  plexus 
b}'^  recurrent  carcinoma.  Here  removal  of  the  upper  extremit}'  by 
M.  Paul  Berger's  method  (p.  221)  is  to  be  preferred.  For  the 
advisability  of  such  operations  see  "Removal  of  the  Breast." 

viii.  Amputation  at  the  shoulder-joint  may  be  called  for  in  the 
following  cases  of  aneurysm  : — 

A.  In  some  cases  of  svbclavian  aneurysm  where  other  means  have  failed  or  are  impracti- 
cable ;  where  the  aneurysm  is  rapidly  increasing  ;  where  the  pain  is  constant  and  agonising ; 
and  where  the  limb  is  threatening  to  become  gangrenous.  While  the  principle  of  this 
operation  appears  to  be  physiologically  sound — i.e.,  to  enable  distal  ligature  to  be  per- 
formed on  the  face  of  the  stump,  and  that,  by  removal  of  the  limb,  the  amount  of  blood 
passing  through  the  aneurysm  may  be  diminished — the  results  hitherto  have  not  been  very 
successful. 

Thus,  in  Prof.  Spence's  case  (^Med.-Chlr.  Tram.,  vol.  Iii.  p.  306),  a  man,  aged  33,  with  a 
subclavian  aneurysm,  probably  encroaching  on  the  second,  if  not  the  first,  part  of  the 
artery,  with  excruciating  pain  and  threatening  gangrene,  am])utation  at  the  shoulder- 
joint  was  followed  by  diminution  in  the  pulsation  and  size  of  the  sac,  but  with  little 
formation  of  coagula.  Death  took  place  four  3' ears  af terwai'ds,  probably  from  extension  of 
the  aneurysm  to  the  innominate  and  aorta.  In  this  case  the  operation,  though  it  had  but 
little  effect  in  consolidating  the  sac,  undoubtedly  prolonged  life,  as  gangrene  was  threaten- 
ing, and  the  second  part  of  the  artery  was  almost  certainly  affected,  thus  rendering  the  case 
a  most  unfavourable  one.  In  Mr.  Holden's  {St.  Barthol.  IIosp.  Hep.,  vol.  xiii.)  case  the 
patient  was  almost  in  extremis,  and  the  sac  gave  way.     In  Mr.  H.  Smith's  case  (quoted  by 
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Mr.  Ilfiilli, /«(•.  infra  cit.)  an  iiida-tlioracic  portidii  of  tlic  uiieiirystii  also  iu|)tureil,  IIiltc 
bciii^'  IK)  cviileiifc  iw  to  bouelit  or  otliurwisc. 

In  Mr.  Mi-atli's*  case  (tlie  aneurysm  boiny  jx^liaps  traiirnatic  in  origin,  ami  of  tlie 
false  rircuniscribeil  kind)  the  cllVct  on  the  aneurysm  was  so  transient  as  to  Vje  practically 
nil.  Two  muntiis  after  the  amputation,  as  the  aneurysm  continued  to  increase  in  size, 
Mr.  Heath  introduceil  into  the  sac  three  pairs  of  fine  HCwin<,'-nee(lloH,  making  each  pair 
cross  within  the  sac.  Considerable  clotting  took  place  around  the  needles,  which  were  with- 
drawn on  the  liflh  day.  The  aneurysm  gradually  became  solid,  but  the  patient  sank  soon 
after  from  bronchitis.  Mr.  Heath  ccmcluded  that  amputation  at  the  shoulder-joint  for 
aneurysm  is  not  a  satisfactory  proceeding,  but  the  majority  of  the  surgeons  present 
were  in  favour  of  further  trials  of  this  mode  of  treatment  if  it  could  be  re-sorted  to  early. 

H.  With  the  same  objects  in  view,  amputation  at  the  shoulder-joint  may  be  required  in 
gome  aiKcx  of  aJciUnrtj  aneurysm  complicated  with  extension  of  the  sac  upwards,  much 
elevation  of  the  shoulder,  conditions  which  may  render  compression  or  ligature  of  the  sub- 
clavian impossible,  removal  of  the  limb  being  additionally  called  for  if  agonising  pain  or 
threatening  gangrene  be  present. 

Prof.  Syme  (^Med.-C/iir.  Trii/is.,  vol.  xliii.  p.  139)  briefly  alludes  to  two  such  successful 
cases,  in  one  of  which  gangrene  was  threatening :  "In  a  case  of  axillary  aneurysm  in  a 
gentleman  of  about  52  years  of  ago,  where  ligature  was  prevented  by  intense  inflamma- 
tion of  the  arm,  rapidly  running  on  to  gangrene,  I  performed  amputation  at  the  shoulder- 
joint,  cutting  through  the  sloughy  sides  of  the  aneurysm  and  tying  the  artery  where  it  lay 
within  the  sac." 

C.  In  xomr  cane/i  of  inflamed  axillary  aneurysm  threatening  suppuration,  Sir  J.  E. 
Erichsen  (^Sury.,  vol.  ii.  p.  217)  pointed  out  that  the  question  of  this  am|)Utation  may 
arise.  As  the  old  operation  of  opening  the  sac,  turning  out  the  clots,  and  securing  the 
vessel  above  and  below  is  impossible,  owing  to  the  fact  that  the  coats  of  the  vessel,  now 
softened,  will  not  hold  a  ligature,  two  courses  only  are  open  to  the  surgeon — viz.,  ligature 
of  the  third  part  of  the  subclavian,  or  amputation  at  the  shoulder-joint.  While  the  former 
may  be  followed  when  the  aneurysm  is  moderate  in  size  and  when  there  is  no 
evidence  of  threatening  gangrene,  amputation  must  be  resorted  to  when  less  favourable 
conditions  are  present. 

If  haemorrhage  occur  from  an  inflamed  axillary  aneurysm  which  has  ruptured  after  the 
subclavian  has  been  already  tied,  the  same  writer,  of  the  two  courses  now  open — viz., 
either  to  oi)en  the  sac  and  try  and  include  the  bleeding  spot  between  two  ligatures,  or  to 
amputate  at  the  shoulder-joint— strongly  advises  the  latter. 

The  coats  of  the  artery  "  in  the  immediate  vicinity  of  the  sac  could  not,  in  accordance 
with  what  we  know  to  be  almost  universally  the  case  in  spontaneous  aneurysms  of  large 
size  or  old  standing,  be  expected  to  be  in  anything  like  a  sound,  firm  state,  and  would 
almost  certainly  give  way  under  pressure  of  the  noose  ;t  or  the  vessel  might  have  under- 
gone fusiform  dilatation,  as  is  common  in  this  situation,  before  giving  rise  to  the  circum- 
scribed false  aneurysm,  in  which  case  it  would  be  impossible  to  surround  it  by  a  ligature  ; 
or,  again,  the  subscapular  or  circumflex  arteries  might  arise  directly  from,  and  pour  their 
recurrent  blood  into,  the  sac  or  dilated  artery,  and,  as  they  would  lie  in  the  midst  of 
inflamed  and  sloughing  tissues,  no  attempt  at  including  them  in  a  ligature  could  be 
successfully  made.  In  such  circumstances  as  these  the  danger  of  the  patient  would 
be  considerably  increased  by  the  irritation  and  inflammation  that  would  be  occasioned  by 
laying  open  and  searching  for  the  bleeding  vessel  in  the  sac  of  an  inflamed,  suppurating, 
and  sloughing  aneurysm,  and  much  valuable  time  would  be  lost  in  what  must  be  a  fruit- 
less operation,  at  the  close  of  which  it  would,  in  all  probability,  become  necessary  to 
have  recourse  to  disarticulation  at  the  shoulder-joint,  and  thus  to  remove  the  whole  disease 
at  once." 

D.  In  the  words  of  Sir  J.  E.  Erichsen  (loc.  supra  cit.,  p.  218),  "  there  is  another  form  of 

*  In  a  paper  brought  before  the  Medico-Chirurgical  Society  (Trans.,  vol.  Ixiii.  p.  65). 
For  the  discussion  on  this,  see  Lancet,  1880,  vol.  i.  p.  i6g  ;  Brit.  Med.  Journ.,  1880,  vol.  i. 
p.  205. 

t  Modem  pathology,  and  the  use  of  broader  tape-like  ligatures,  requires  that  this 
statement  be  accepted  with  reservation. 
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axillary  aneurysm  that  requires  immediate  amputation  at  the  shoulder-joint,  whether  the 
subclavian  artery  have  previously  been  ligatured  or  not  ;  it  is  the  case  of  diffuse  aneurysm 
of  the  armpit,  with  threatened  or  actual  gangrene  of  the  limb," 

Different  Methods. — Of  some  thirty-six  different  methods  which 
have  been  described,  most  will  be  found  to  differ  in  some  unimportant 
detail.  Five  alone  will  be  given  here ;  they  will  be  found  amply 
sufficient,  if  modified  when  needful,  for  all  cases ;  and  of  these  five, 
Spence's,  for  the  reasons  given  below,  is  the  best,  and  the  one  with 
which  all  operators  should  be  familiar.  The  circumstances  under 
which  this  amputation  is  performed  do  not  admit  of  any  one  definite 
method  being  followed.  Thus,  after  a  railwaj'-accident  or  gunshot- 
injury,  the  soft  parts  will  be  destroyed  on  at  least  one  surface.  In 
amputating  for  malignant  disease,  skin  flaps  must  be  made  use  of, 
transfixion  being  usually  inadmissible,  as  the  muscles  should  be  cut  as 
short  and  as  close  as  possible  to  their  upper  attachments,  to  minimise 
the  risk  of  extension  and  recurrence.  Instead  of  remembering  the 
length  and  size  of  differently  named  flaps,  the  surgeon  will  have  to  be 
familiar  with  the  anatomy  of  the  parts,  the  position  of  the  vessels,  and 
the  best  means  of  meeting  heemorrhage. 

The  joint  is  so  well  covered  that  sufficient  flaps*  can  nearly  always 
be  provided,  wliile  the  blood-supph^  is  so  abundant  that  sloughing  very 
rarely  occurs,  and  even  if  it  do  so,  from  the  results  of  injury  or 
hospital-gangrene,  the  tissues  of  the  chest  will  come  forward  sufficiently 
to  close  the  wound.  While  the  cavity  of  the  axilla  favours  exit  of  dis- 
charges below,  the  abundance  of  cellular  tissue  opened  up  favours 
diffuse  inflammation,  and  calls  for  adequate  drainage. t 

The  following  methods  will  be  described  here  :  in  the  first  two,  skin 
flaps  are  made;  in  the  others  (save  in  the  Furneaux  Jordan  method), 
transfixion  is  made  use  of,  in  part  at  least. 

In  all  cases  of  doubt,  as  after  injury,  the  condition  of  the  bone, 
and,  if  needful,  that  of  the  vessels  and  nerves,  should  be  first 
cleared  up  by  a  free  incision  as  if  for  excision  (Figs.  89  and  90, 
p.  185). 

i.  By  lateral  skin  flaps.     The  iv.   Superior  or  deltoid  flap. 

oval  or  c«  raquette  methods.  v.  Anterior  and  posterior  flaps, 

ii.   Spence's  method.  vi.  Furneaux  Jordan  method, 
iii.   Superior  and  inferior  flaps. 

While  the  most  rapid  methods  are  those  of  superior  and  inferior 
(Figs.  95  and  96),  or  anterior  and  posterior  fla^^s  (Fig.  97),  in  each  case 
cut  by  transfixion,  these  require  the  presence  of  an  assistant  who  can 
be  thoroughly  relied  upon  to  seize  the  artery  just  before  it  is  cut. 
Where  there  is  time,  and  where  the  soft  parts  admit  of  it,  one  of  the 
methods  with  a  vertical  incision — e.g.,  Spence's  method,  the  en  raquette, 
or  that  by  lateral  skin  flaps — is  far  preferable,  as  (i)  it  allows  of  securing 
the  artery   before  this  is   cut,  thus  dispensing  with  the  preliminary 


*  In  some  cases  of  gunshot- injury  it  is  necessary  to  get  the  chief  flap  from  the  axillary 
region,  and  to  bring  this  up  and  unite  it  to  the  cut  margin  of  skin  over  the  acromion. 

+  Finally  the  tendency  of  the  skin  to  retract  when  this  has  been  much  stretched,  as 
over  a  large  growth,  should  be  remembered. 
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prossur(>  on  the  siihcljiviun,  in  nniny  casos  a  dinicnlL  proccduio,  or  tlie 
seizing'  of  the  nrtcry  i"  tl»P  thij)  ;  (2)  of  <'Xi)h)rinf^  tin;  condition  of 
i\w.  ht':id  of  th»>  Ixtnc  ;  (5)  one  thip  cim  be  cnt  lon^'cr,  according'  to  the 
state  of  the  soft  parts. 

Moans  of  Arresting  Hsemorrhago  in  Amputation  at  the  Shoulder- 
joint. — These  are  numerous.     The  first  is,  by  far,  the  best. 

1.  TilGATURINO  OR  TwiSTING  THE  VESSELS  ON  THE  InNER  AsPECT  OF 
THE   lilMR  IlKEORE  THEY  ARE  CIT   (pp.   183,    188,   FigS.  88,  Ql). 

This  nx'thod  is  an  exccdh'nt  one  and  suitable  to  all  cases.  The 
iij^atnri'  shnnhl  l)e  placed  as  hi<^li  as  possible,  so  as  to  f^et  above  the 
oircunitiex  aiteries.  The  sur<,'eon  must  be  careful  in  the  final  use  of 
the  knife,  high  up  in  the  axilla,  not  to  prick  the  artery  above  his 
ligature. 

2.  Compression  or  the  Inferior  or  Anterior  Flap,  and  so  of  the 
Vessels  before  they  are  cut  (pp.  189,  igi,  Figs.  95,  96). 

3.  Pressure  on  the  Subclavian. — I  am  of  opinion  that  the  more 
the  surgeon  trusts  to  this  plan  solely,  the  more  often  will  he  have  cause 
to  regret  it.  Pressure  is  always  liable  to  be  inefficient  in  short,  fat 
necks ;  in  thin  patients,  however  well  applied  at  first  with  the  thumb 
aided  by  a  padded  key  or  weight,  it  is  too  often  rendered  uncertain  by 
the  necessary  changes  in  position  of  the  limb  during  the  operation,  or 
l>y  the  jwessure  of  assistants,  a  violent  gush  of  blood  at  the  last  showing 
to  the  surgeon  that  his  confidence  in  the  artery  being  secured  is  mis- 
placed. Furthermore,  an  assistant  so  used  is  necessarily  much  in  the 
way  of  the  others  aiding  the  surgeon.  For  the  above  reasons  I  much 
prefer  trusting  to  one  or  other  of  the  two  methods  first  given. 

4.  Ligature  of  the  Subclavian  Artery. — Mr.  Howard  Marsh 
successfully  made  use  of  this  method  in  a  case  of  amputation  for  an 
enormous  "  osteo-sarcoma  "  of  the  humerus. 

After  ligature  of  the  third  part  of  the  subclavian,  it  was  easy  to 
empty  back  into  the  general  circulation  the  blood  out  of  the  enormous 
veins  which  ran  over  the  surface  of  the  growth.  Eight  ounces  of  blood 
was  the  amount  estimated  to  have  been  lost. 

5.  Ligature  of  the  First  Part  of  the  Axillary  Artery. — 
This  step,  originally  recommended  by  Delpech,  has  been  recently 
advocated  by  Prof.  Keen  (Amer.  Journ.  Med.  Sci.,  June,  1894)  in  those 
cases  where  a  growth  has  invaded  the  axilla  high  up.  Thus,  a  free 
incision  between  the  pectoralis  major  and  deltoid  (p.  173)  will  at  once 
give  us  access  to  the  apex  of  the  axilla,  where  the  vessels  lie,  and 
enable  us  to  determine  how  far  the  growth  has  extended. 

6.  "Wyeth's  Method  by  Pins  and  Elastic  Tubing. — I  mention 
this  method  here  out  of  respect  to  the  inventor  and  the  American 
sui-geons  who  have  used  it.  I  do  not  recommend  it,  for  these  reasons: 
It  is  clear  from  a  paper  by  Prof.  Keen,  of  Philadelphia  (Amer.  Journ. 
Med.  Sci.,  1894),  ^iiat  unless  the  pins  are  inserted  very  exactly — not 
an  easy  matter  in  operations  of  emergency — the  tubing  may  slip,  even 
when  applied  by  this  method.  I  consider  the  practice  of  finding  the 
vessels  and  securing  them  before  they  are  severed  a  great  deal  simpler 
and  applicable  to  all  cases.  Finally,  I  cannot  but  think  that,  when  a 
larger  number  of  cases  have  been  published  in  which  the  pins  have 
been  made  use  of,  it  will  be  found  that  the  passage  of  long  pins, 
even  when    sterilised,  is  not  always  "absolutely  of  no  importance." 
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Prof.  Keen  thus  describes  the  method,  which  he  used  successfully 
in  two  cases,  and  which  he  thinks  superior  to  every  other : 

Two  sharp-pointed  pins,  ii  inches  long  and  of  No.  20  French  catheter  size,  are  used. 
As  much  force  is  required  to  push  the  pins  through  the  tissues,  it  is  advised  that  the  points 
should  be  made  trocar-like.  The  anterior  pin  is  introduced  through  the  middle  of  the 
anterior  axillarj'  fold,  at  a  point  a  little  nearer  to  the  body  than  what  maj'  be  called  the 
centre  of  the  fold  transversely.  The  point  of  emergence  is  of  much  greater  importance, 
and  should  be  an  inch  within  the  tip  of  the  acromion.  The  second  pin  is  inserted  at  a 
corresponding  point  through  the  posterior  axillary  fold,  emerging  again  an  inch  within 
the  tip  of  the  acromion.     Some  care  is  needed  to  avoid  striking  the  spine  of  the  scapula. 

The  pins  being  in  position,  a  piece  of  black 
Fig.  86.  india-rubber  tubing,  half  an  inch  in  diameter, 

is  bound  tightly  round  the  axilla  and  shoulder 

above  the  pins. 

The  method  will  be  found  described  and 

illustrated   under   the  section   dealing   with 

"  Amputation  at  the  Hip-joint." 

7.  Securing  the  Vessels  lower 

DOWN,    IN     THE     FuRNEAUX     JoRDAN 

Method  (p.  191). 

8.  Use  of  an  India  -  rubber 
Band. — This  is  applied  after  the 
same  method  as  that  fully  given  in 
"  Amputation  at  the  Hip-joint."  In 
my  opinion  it  is  unreliable,  especi- 
all}'  in  those  cases  of  accident  in 
which,  the  limb  being  mutilated 
high   up,   this    operation    is  chiefly 

required.  For  in  these  the  band,  being  ajjplied  under  the  axilla  and 
across  the  body,  slips  up  as  soon  as  the  head  is  disarticulated,  allowing 
of  bleeding  from  the  vessels,  and  coming,  itself,  most  inconvenientl}', 
and  a  possible  source  of  infection,  into  the  way  of  the  operator. 

i.  Lateral  Flaps— Oval— En  Raquette  (Figs.  86  to  92). — The 
method  of  lateral  flaps,  or  the  above  modiflcations  of  it,  or  Spence's 
method,  are  those  which  the  student  is  especially  recommended  to 
practise,  on  account  of  the  advantages  already  given. 

The  methods  of  arresting  the  haemorrhage  are  given  above.  The 
patient  having  been  propped  up  sufiiciently,  brought  to  the  edge  of  the 
table,  and  rolled  over  to  the  opposite  side,  the  surgeon,*  standing 
outside  the  abducted  limb  on  the  right  side,  and  inside  it  on  the  left, 
and  having  marked  with  his  left  forefinger  and  thumb  a  point  just 
below  and  outside  the  coracoid  process,  and  a  corresponding  point 
behind  in  the  mid-axilla  (Fig.  86),  then  reaches  over,  and,  entering  the 
knife  in  the  axilla,  close  to  the  thumb,  cuts  an  oval  flap,  about 
4  inches  long,  consisting  of  skin  and  fascia  from  the  side  farthest  from 
him,  and  ending  close  to  his  finger.  Without  removing  the  knife,  the 
surgeon  next  marks  out  a  similar  flap  on  the  other  side,  cutting  from 


*  Three  assistants  are  required — No.  i,  to  manipulate  the  limb  ;  No.  2,  to  grasp  the 
artery  in  the  inner  or  inferior  flap,  if  desired  ;  No.  3.  to  be  ready  with  sterilised  pads  or 
instruments.  If  the  subclavian  is  to  be  controlled,  this  must  be  done  by  a  fourth.  If 
short-handed,  the  surgeon  will  manipulate  the  limb  himself. 
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above  downwiirds,  coiiniH'iiciii;^  just  IicIdw  the  iiw^^'v,  hikI  eiidinj,'  wlnji-e 
the  first  tliip  be^iiu  in  the  inid-iixiUa.  The  asKistaiit  in  charge  ol'  the 
liiub  aids  the  above  by  rotatiii<^  tlie  liinl)  into  convenient  positions. 
Tlie  Maps  are  then  dissected  up  and  hehl  out  of  the  way.  The  vessels 
are  next  exposed  (see  p.  185),  separated  from  the  surrounding  nerves, 
and  secured,  either  by  applyin<^  two  pairs  of  S|)en(;er  Wells's  forceps 
(Fig.  88),  dividing  the  vessel  between  them  and  twisting  both  ends,  (jr 
by  passing  an  nneurysm-needle,  loaded  with  sterilised  silk,  under  the 
artery,  and  thus  securing  it  with  two  ligatures.     The  limb  being  then 

Fio.  87. 


Disarticulation  at  the  shoulder-joint,  the  humerus  being  fractured  high  up.  The 
operator  with  his  left  hand  twists  the  humerus  outwards,  while,  with  his  right,  he 
divides  the  capsule  and  insertion  of  the  subscapularis.     (^Farabeuf.) 

carried  across  the  chest,  the  outer  part  of  the  capsule  is  freely  opened 
by  cutting  on  the  head  of  the  bone,  and  the  muscles  attached  to  the 
great  tuberosity  thoroughly  severed.  The  limb  is  next  rotated  out- 
wards, and  the  subscapularis  tendon  severed  ;  the  biceps  tendon  being 
cut  and  the  capsule  freely  opened,  the  joint  is  well  opened  on  the  inner 
side.  The  head  being  then  dislocated,*  by  the  assistant  pressing  the 
elbow  forwards  and  against  the  side,  the  knife  is  passed  from  the  outer 


•  This  will  only  be  feasible  if  the  capsule  has  been  deliberately  and  thoroughly  opened. 
In  any  case  where  the  leverage  of  the  humerus  is  wanting,  owing  to  this  bone  being 
broken  higher  up,  the  use  of  lion-forceps  (Fig.  87)  will  facilitate  disarticulation  :  or  the 
surgeon  will  follow  the  expedient  of  Prof.  Syme,  quoted  by  Lord  Lister  {Si/st.  of  Surg., 
vol.  iii.  p.  712),  and  introduce  his  finger  into  a  wound  in  the  capsule,  for  the  purpose  of 
drawing  down  the  head  of  the  bone  so  as  to  gain  access  to  its  attachments. 
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side  behind  the  dislocated  head,  and,  being  kept  close  to  the  inner  side 
of  the  bone,  is  brought  out  through  the  structures  on  the  inner  aspect 
of  the  arm,  care  being  taken,  as  the  knife  cuts  its  way  out,  that  it  does 
so  below  the  point  where  the  large  vessels  have  been  secured. 

In  this  or  any  other  amputation  here  for  tuberculous  or  malignant  disease,  it  will  be 
needful  to  scrutinise  carefully  the  condition  of  the  parts  left,  to  dissect  out  any  glands, 
whether  enlarged  or  not,  together  with  the  synovial  membrane,  and  in  some  cases,  to 
remove  the  glenoid  cavity  with  bone-forceps,  or  preferably,  a  fine  sharp  saw,  or  chisel. 

Method  en  Raquette  with  Preliminary  Exploration  (Farabeuf) 
(Figs.  89  to  92). — The  point  of  the  knife  having  been  sunk  just  below 

Fig.  88. 
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Amputation  at  the  shoulder-joint  by  lateral  flaps.     These  are  turned  aside,  while  the 
axillary  artery  is  secured  by  torsion  before  disarticulation  is  completed. 

and  in  front  of  the  tip  of  the  acromion,  an  incision  is  made  downwards, 
sufficiently  long  and  deep  to  admit  of  exposing  the  head  of  the  humerus. 
If  amputation  is  decided  on,  the  above  is  converted  into  one  en  raquette 
by  making  an  oblique  incision  which  passes  from  about  the  centre  of 
tiie  longitudinal  one  (Figs.  89  and  90)  across  tlie  inner  or  the  outer 
aspect  of  tlie  limb  (according  as  it  is  right  or  left),  and  ends  behind  on 
a  level  with  the  lower  extremity  of  the  longitudinal  one.  A  second 
exactly  symmetrical  to  the  first  is  next  made  over  the  opposite  aspect 
of  the  limb,  beginning  where  the  first  ended,  and  terminating  in  the 
longitudinal  incision  opposite  to  the  first  (Fig.  90).  The  next  step  is 
the  exposure  of  the  artery  by  division  of  the  muscles.  In  the  curved 
inner  incision  (Fig.  90)  are  seen  the  anterior  fibres  of  the  deltoid 
almost  blended  with  the  insertion  of  the  great  pectoral.  This  is  raised 
with  the  finger,  and  the  insertion  of  the  great  pectoral  detached  from 
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the  1)0110.  If  now  the  iiinor  Hap  he  folded  iinvurds,  the  coraco-hicipitiil 
fasciculus  comes  into  view.  The  aponeurosis  (^ver  it  hciinj^  opened  hy 
a  free  longitudinal  incision,  the  niuscuhir  fas(;iculus  is  drawn  over  the 
front  of  the  humerus  and  cut  across.  If  an  assistant  now  thorouf^hly 
retract  the  inner  flap,  the  axillary  vessels  and  nerves  are  exposed. 
Th(!  artery  should  he  isolatcid  and  tied  as  hi{];h  up  as  pr)ssihle,  so  as  to 
get  ahove  the  posterior  ciicunillex.  The  knif(!  heiiig  again  inserted 
into  the  outer  ohliipie  incision,  the  deltoid  is  lioldly  cut  through  as  fur 
as  the  hack  of  the  axilla.  An  assistant  next  retracts  the  outer  and 
inner  flaps,  while  tlie  surgeon  opens  the  capsule  freely,  the  limb  being 
rotated   as   directed    (p.  183).     The  head   is  next   tlirown   out  of  tlie 


Fig.  Sg. 


Fig.  90, 


Amputation  at  the  right  shoulder-joint  by  the  method  en  raquette.     The  knife  is 
tracing  the  flaps,  after  a  free  exploratory  incision  has  been  made.     (Farabeuf.) 

socket,  and  the  knife  is  carried  behind  the  head,  skirting  the  postero- 
internal aspect  of  the  humerus  very  closely,  so  as  not  to  cut  the 
secured  artery,  and  finally  brought  out  through  the  incision  on  the 
inner  side,  severing  the  latissimus  dorsi  and  teres  major.  If  the  artery 
has  not  been  tied,  an  assistant  secures  it  between  his  thumb,  sunk 
deeply  into  the  wound,  and  bis  fingers,  which  are  in  the  axilla,  or  by 
using  both  liaiids. 

ii.  Spence's  Method  (Fig.  94). — This  excellent  modification  of  the 
oval  method  is  one  with  which  the  young  hospital-surgeon  should  be 
familiar  owang  to  the  facility  with  which  the  vessels  can  be  secured 
and  hfemorrhage  met — a  point  of  much  importance  in  cases  of  accident, 
and  when,  as  at  night-time,  the  operator  may  be  short-handed.  For 
this  reason  I  consider  it  first  in  value.  It  is  further  especially  suited 
to  cases  of  failed  excision,*  or  to  cases  of  injury — e.g.,  gunshot — where 


*  At  the  present  day,  in  cases  of  failed  excision,  the  surgeon  will  often  prefer  to  make 
use  of  the  modification  of  the  Furncaux  Jordan  method  (p.  191). 
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the  sure^eon  has  to  cut  into  and  explore  the  condition  of  the  joint 
before  deciding  on  excision  or  amputation.  By  its  means  an  excision 
can  readily  be  converted  into  a  disarticulation,  if  this  step  be  found 
needful.     It  has  other  advantages,  but  less  important  ones : 

I.  The  posterior  fircumflex  artery  is  not  divided,  except  in  its  small 
terminal  branches  in  front,  Avhereas,  both  in  the  large  deltoid  flap  and 
the  double  flap  methods,  the  trunk  of  the  vessel  is  divided  in  the  early 
steps  of  the  operation,  and,  retracting,  often  gives  rise  to  embarrassing 
hemorrhage.  2.  The  great  ease  with  which  disarticulation  can  be 
accomplished.       3.  The    better  shape  of  the   stump.       Prof.     Spence 

Fig.  91. 


The  anterior  fibres  of  the  deltoid,  the  insertion  of  the  pectoralis  major,  and  the 
coraco-brachialis  and  biceps  have  been  cut.  The  left  hand  of  the  operator  draws 
the  large  nerves  downwards,  and  thus  exposes  the  axillary  artery  for  ligature. 
(Farabeuf.) 

pointed  out  that,  however  excellent  are  the  results  soon  after  other 
methods,  later  on,  the  shape  of  the  stump  is  much  altered,  not  merely 
from  the  atrophy  common  to  all  stumps,  but  from  retraction  of  the 
muscular  elements  of  the  flaps,  the  pectoralis  major  retracting  towards 
the  sternum,  and  the  latissimus  dorsi  and  teres  major  towards  the  spine 
and  scapula.     Thus  a  deep,  ugl}'^  hollow  results  under  the  acromion. 

Fig.  93  shows  an  instance  of  this,  in  a  case  of  amputation  of  both  upper  limbs 
in  a  young  subject.  E.  D.,  aged  10,  was  admitted  under  my  care  in  Guy's  Hospital  for 
a  terrible  crush  of  both  upper  extremities,  from  his  having  been  run  over  by  a  timber- 
waggon.  I  amputated  at  once  through  the  left  shoulder-joint  by  superior  and  inferior 
flaps.  An  attempt  was  made  to  save  the  right  limb,  but  owing  to  gangrene  setting  in 
amputation  became  necessary,  and  was  performed  high  up  through  the  humerus  by 
Mr.  G.  A.  Wright,  of  Manchester,  then  House-Surgeon.     The  resulting  projection  of  the 
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left  ncromion  from  wastinf^  of  the  muscles  was  well  sliown  wiieii,  nine  years  later,  he 
a^ain  came  under  my  care  for  a  conical  and  tender  stump  on  the  rij^dit  side,  due  here  to 
the  unbalanced  yi'owth  of  tiu;  upper  epiphysis.  The  writing  Ijelow  the  figure  Wius<lone  by 
the  lad  with  ids  tf«'tii. 

The  operation  is  thus  described  in  VnA'.  Spcncc's  words  {Lancet, 
1867,  vol.  i.  ]).  143;  luid  Lcct.  on  Sure/.,  vol.  ii.  p.  ()(')J.)  :  "Supposing 
the  rij^dit  ana  to  bo  the  subject  of  amputation.  Tiie  arm  being  sli^ditly 
abducted,  and  the  head  of  the  humerus  rotated  outwards  if  possible, 
with  a  broad  strong  bistoury  I  begin  by  cutting  down  upon  the  head 
of  the  hunjerus,  immediately  external  to  the  coracoid  process,  and 
carry  the  incision  down,  through  the  clavicular  fibres  of  the  deltoid  and 
pectoralis  major,  till  I  reach  the  humeral  attachment  of  the  latter 
muscle,  which  I  divide.     I  then,  with  a  gentle  curve,  carry  the  incision 


Fig.  92. 


Fig.  93. 


■C.J^ 

Tect.  Maj. 
-—  Artery  tied. 


Parts  composing  the  flaps  made  by  the 
en  raquette  method.     (Farabeuf.) 
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across  and  fairly  through  the  lower  fibres  of  the  deltoid  towards  the 
posterior  border  of  the  axilla,  unless  the  textures  be  much  torn.  I 
next  mark  out  the  line  of  the  lower  part  of  the  inner  section  by  carrying 
an  incision  through  the  sJcin  and  fat  only,  from  the  point  where  my 
straight  incision  terminated,  across  the  inside  of  the  arm,  to  meet  the 
incision  at  the  outer  part.  This  ensures  accuracy  in  the  line  of  union, 
but  is  not  essential.  If  the  fibres  of  the  deltoid  have  been  thoroughly 
divided  in  the  line  of  incision,  the  flap  so  marked  out  can  be  easily 
separated  (by  the  point  of  the  finger,  without  further  use  of  the  knife) 
from  the  bone  and  joint,  together  with  the  trunk  of  the  posterior 
circumflex,  which  enters  its  deep  sm-face,  and  drawn  upwards  and 
backwards,  so  as  to  expose  the  head  and  tuberosities.  The  tendinous 
insertions  of  the  capsular  muscles,  the  long  head  of  the  biceps,  and  the 
capsule  are  next  divided  by  cutting  directl}'  on  the  tuberosities  and 
head  of  the  bone,  and  the  broad  subscapular  tendon  especially,  being  very 
fully  exposed  by  the  incision,  can  be  much  more  easily  and   completely 
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divided  than  in  the  double  flap  method.  By  keeping  the  large  outer 
flap  out  of  the  way  by  a  broad  copper  spatula  or  the  finger  of  an 
assistant,  and  taking  care  to  keep  the  edge  of  the  knife  close  to  the 
bone,  as  in  excision,  the  trunk  of  the  posterior  circumflex  is  protected. 
Disarticulation  is  then  accompHshed,  and  the  limb  removed  by  dividing 
the  remaining  soft  parts  on  the  axillary  aspect.  The  only  vessel  which 
bleeds  is  the  anterior  circumflex,  divided  in  the  first  incision,  and  liere, 
if  necessary,  a  pair  of  catch-forceps  can  be  placed  on  it  at  once.  In 
regard  to  the  axillary  vessels,  they  can  either  be  compressed  by  an 
assistant  before  completing  the  division  of  the  soft  parts  on  the  axillary 
aspect,  or,  as  I  often  do  in  cases  where  it  is  wislied  to  avoid  all  risk,  by 
a  few  touches  of  the  bistoury  the  vessel  can  be  exposed,  and  can  then 


Fig.  94. 


Fig.  95. 


Amputation  at  the  shoulder-joint  by 
Spence's  method.     (Stimson.) 


be  tied  and  divided  between  the  two  ligatures,  so  as  to  allow  it  to 
retract  before  dividing  the  other  textures."* 

iii.  Amputation  by  Superior  and  Inferior  Flaps.   (Figs.  95 

and  96). — The  patient  having  been  brought  to  the  edge  of  the  table, 
turned  sufficiently  over,  and  his  shoulders  supported  by  pillows,  the 
assistants  are  arranged  as  before  (footnote,  p.  182).  The  arm  being  a 
little  raised  so  as  to  relax  the  deltoid,  the  surgeon,  standing  inside  the 
limb  on  the  right  side  and  outside  it  on  the  left,  lifts  the  deltoid  muscle 
with  his  left  hand,  and  sends  the  knife  (narrow,  strong,  and  no  longer 
than  needful)  across  beneath  the  muscle,  entering  it  on  the  right  side, 
just  below  the  coracoid  process,  and  bringing  it  out  a  little  below  the 
most  prominent  part  of  the  acromion,!  or  vice  versa,  according  to  the 
side  operated  upon.     The  knife   sliould  pass  close  to  the   anatomical 


*  Where  the  limb  is  very  muscular,  Prof.  Spence  recommended  to  raise  the  skin  and 
fat  from  the  deltoid  at  the  lower  part,  and  then  to  divide  the  muscular  fibres  higher  up  by 
a  second  incision,  so  as  to  avoid  excess  of  muscular  tissue. 

t  Unless  care  is  taken  to  keep  thus  below  the  acromion  process,  there  will  be  some 
tendency  for  this  bone  to  protrude  in  the  wound. 
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iiofk  of  the  liiimcrus,  witlioni  liitcliiiig  upon  it,  lunl  the  Ihip  kIioiiM  Ijg 
cut  broadly  rounded,  and  well  down  to  the  insertion  of  the  deltoid.  It 
is  then  raised  and  retracted,  and,  the  capsule  being  now  exposed,  the 
joint  is  opened  by  cutting  strongly  upon  the  head  of  the  bone.  The 
arm  being  now  rotatiul  outwards  vigorously  by  an  assistant  or  by  tlie 
sui-geon,  the  sul)scapuhiris,  thus  nuide  tense,  and  the  l)iceps  sue  brcjught 
into  view  and  severed  ;  the  limb  is  next  rotated  inwards,  being  carried 
across  the  chest,  and  the  muscles  attached  to  the  great  tuberosity  are 
divided.  The  capsule  is  next  still  more  freely  opened,  and  the  head  of 
the  bone,  now  freed,  is  pushed  up  by  the  assistant  and  pulled  outwards 
from  the  glenoid  cavity.  The  knife  is  next  slipped  behind  the  head 
(Fig.  95),  and  cuts  its  way  along  the  under  asjjcct  of  the  neck  and 
shaft  of  the  humerus,  so  as  to  shape  an  inferior  flap  half  the  length  of 


To  show  the  manner  in  which  bleeding  is  controlled  in  the  inferior  flap  :  the 
axillary  vessels  are  compressed  by  one  thumb,  the  posterior  circumflex  by  the 
other. 

the  upper  one.*  As  soon  as  the  knife  is  passed  behind  the  bone,  an 
assistant  slips  his  hands  in  behind  the  back  of  the  knife  (Fig.  95), 
following  it  so  as  to  grasp  firmly  the  soft  parts  in  the  inferior  flap,  and 
thus  control  the  axillary  vessels  (Fig.  96). 

The  large  vessels  are  next  secured,  then  the  circumflex,  and  mus- 
cular branches  that  require  it ;  any  large  nerves  that  need  trimming 
are  then  cut  short,  drainage,  if  necessary,  provided,  and  the  flaps 
brought  into  position. 

This  amputation  has  the  advantage  of  being  very  quickly  done,  and 
of  giving  a  flap  which  keeps  in  position  by  its  own  weight,  and  thus 
gives  good  drainage.  If  the  soft  parts  below  the  humerus  are  much 
damaged,  the  upper  flap  must  be  cut  proportionately  long. 


*  The  surgeon  should  not  cut  this  till  he  is  told  that  the  flap  is  held  firmly  ;  and,  in 
cutting  it,  he  must  be  careful  of  his  assistant's  fingers. 


I  go 


OPERATIONS    ON    THE    UPPER    EXTREMITY. 


iv.  Amputation  by  Deltoid  or  Upper  Flap. — This  is  merely  a 

modification  of  tlie  last.  The  deltoid  or  upper  fiap  may  be  cut  by 
transfixion,  or  made  by  cutting  from  without  inwards.  In  either  case 
it  must  be  of  very  full  size,  and  thus  is  useful  when  the  axilla  is 
damaged,  but  it  has  the  disadvantage  of  leaving  next  to  no  flap  in 
which  an  assistant  can  seize  the  axillary  vessels ;  and,  owing  to  the 
powerful  retraction  of  the  muscles  in  the  axillary  folds,  unless  the 
upper  flap  is  cut  full  in  length  and  size  it  will  not  cover  the  resulting 
wound.  Finally,  as  the  trunk  of  the  i)osterior  circumflex  is  cut, 
sloughing  of  the  large  deltoid  flap  may  take  place,  especially  if  the 
tissues  composing  it  are  at  all  damaged  previous  to  the  amputation. 
Owing  to  these  disadvantages,  which  outweigh  its  raj^idity,  this  method 
is  not  to  be  recommended,  a  short  under-flap  being  always  cut  if  pos- 
sible. When  the  surgeon,  having  disarticulated,  is  cutting  straight 
down,  unable  to  make  any  flap  below,  assistant  No.  2  (footnote,  p.  182) 


Fig  97 


(Fergusson.) 

should  try  to  draw  up  the  skin  of  the  axilla,  while  assistant  No.  i,  in 
charge  of  the  limb,  should  be  careful  not  to  draw  down  the  skin,  other- 
wise, owing  to  the  laxity  of  the  skin  in  the  axilla,  any  downward  trac- 
tion will  bring  the  skin  of  tlie  thoracic  wall  under  the  knife. 

V.  Amputation  by  Anterior  and  Posterior  Flaps  (Fig.  97). — 

This  is  indicated  when  the  soft  parts  on  the  front  and  inner  aspects  are 
damaged.  The  position  of  the  patient  being  as  advised  at  p.  188,  and 
the  limb  being  carried  somewhat  upwards,  backwards,  and  outwards, 
the  surgeon,  standing,  if  on  the  left  side,  behind  and  outside  the 
shoulder,  enters  his  knife  just  in  front  of  the  i^osterior  fold  of  the 
axilla,  thrusts  it  across  the  back  of  the  humerus  as  near  the  head  as 
possible,  so  as  to  get  in  front  of  the  tendons  of  the  teres  major  and 
latissimus  dorsi,  and  bringing  it  out  close  to  the  acromion,  cuts,  with 
a  sawing  movement,  a  flap  4  to  5  inches  long,*  which  is  next  well  re- 
tracted by  an  assistant.  'J'he  arm  being  then  carried  across  the  chest, 
the  joint  is  freely  opened  behind,  the  muscles  attached  to  the  tuberosi- 
ties severed,  the  knife  passed  between  the  head  and  the  glenoid  cavity 
(to  facilitate  this,  the  limb  should  now  be  carried  over  the  chest,  and 


*  In  the  posterior  flap  will  be  the  posterior  part  of  the  deltoid,  the  latissimus  dorsi, 
and  teres  major. 
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tlic  lifiul  ot  the  hone  piislicd  l)iick\Viir(ls),  tlini  hctwccii  the  lioiic  uiid  IIkj 
pectDriilis  nmjor,  und  an  anterior  llai),*  4  inches  lon^,  cut  from  witliin 
outwards.  Ila3nu)rrliaj,'e  from  the  large  vessels  is  arrested  either  by  an 
assistant  grasj)ing  this  flap  as  it  is  cut,  much  as  at  p.  189,  Fig.  95,  or 
hy  the  surgeon  isolating  the  axillary  vessels  (the  biceps  and  coraco-bra- 
cliialis  will  guide  him)  and  securing  them  by  torsion  or  ligature  (p.  185) 
befoi'e  he  completes  the  opei'ation  by  cutting  the  anterior  Map.  ^Vhen 
operating  on  the  right  limb,  tlie  patient  being  turned  well  over  on  to 
his  left  side,  the  surgeon,  standing  here  inside  the  arm,  which  is  held 
upwards  and  backwards  so  as  to  relax  the  deltoid,  lifts  this  muscle  up 
with  his  left  hand,  and  then  passes  his  knife  from  just  below  the 
atromion,  transtixing  the  base  of  the  deltoid,  grazing  the  back  of  the 
humerus,  and  linally  thrusts  the  point  downwards  and  backwards 
through  the  skin  till  it  comes  out  at  the  posterior  margin  of  the 
axilla.  This  Ha}),  4  or  5  inches  long,  should  be  dissected  up,  the  joint 
opened  behind,  and  the  operation  completed  as  before. 

vi.  Furneaux  Jordan  Method.! — This  may  be  made  use  of 
both  as  a  primary  and  a  SL'ct)n(lary  am])utation.  The  following  are 
suitable  cases  : 

a.  Certain  cases  of  injury. — Where,  though  the  parts  about  the 
shoulder-joints  are  intact,  the  humerus  is  badly  split  up  into  the  joint. 
The  soft  parts  are  divided  down  to  the  bone  by  the  circular  method,  3 
to  4  inches  below  the  axilla,  the  main  vessels  secured,  and  the  humerus 
then  shelled  out  by  a  longitudinal  incision  along  the  outer  and  posterior 
as])ect  of  the  limb,  meeting  the  circular  one  at  a  riglit  angle. 

h.  In  cases  of  failed  excision. — Here,  after  amputation  of  the  limb 
by  the  circular  method,  the  rest  of  the  bone  is  turned  out  through  the 
excision  wound  prolonged  into  the  circular  one. 

c.  After  amputation  in  the  middle  of  the  arm  in  some  cases. — E.g., 
when  the  stump  is  the  seat  of  osteo-m3'elitis,  necrosis,  or  otherwise  does 
not  do  well. 


EXCISION  OF  THE  SHOULDER- JO  INT  (Figs.  98  to  103). 

This  operation  is  but  rarely  performed — (i)  owing  to  the  compara- 
tive infrequency  of  diseases  of  the  above  joint,  especially  of  tubercular 
disease,  which  require  operative  measures ;  (2)  from  the  fact  that 
epiphysitis  and  infective  synovitis  usually  give,  after  free  incision  and 
drainage,  as  good  a  result  as  can  be  obtained  after  excision.  This  is 
mainly  owing  to  the  fact  that  much  of  the  stifliiess  that  otherwise 
would  be  present  is  made  up  for  by  the  supplementary  mobility  of  the 
scapula,  especially  in  young  subjects. | 

The  above  remarks  naturally  lead  up  to  the    consideration  of  the 

*  In  this  anterior  flap  will  be  the  remaining  fibres  of  the  deltoid,  the  pectoralis  major, 
and  the  large  vessels  and  nerves. 

t  For  the  details  of  this  method  see  "  Amputation  at  the  Hip-joint." 
I  In  future,  by  the  use  of  a  simple  longitudinal  incision  with  a  minimum  of  inter- 
ference with  the  deltoid,  aided  by  antiseptic  precautions  from  the  first,  and  with  earlier 
and  persevering  adoption  of  passive  movements,  the  above  statement  may  have  to  be 
modifie'd.  The  excellent  results  claimed  by  Prof.  Kocher  for  his  posterior  incision  are 
alluded  to  at  p.  203. 
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amount  oj  movement  which  is  gained  after  the  ojieration  of  excision.  The 
arm  cannot  usually  be  abducted  and  elevated  beyond  the  horizontal 
line  ;  too  often  it  lies  close  to  the  chest.  Even  if  tlie  deltoid  retained 
its  power  of  elevation,  it  could  not  often  exert  it,  as  in  most  operations, 
owing  to  the  amount  of  bone  removed,  the  fulcrum  of  the  head  of  the 
humerus  against  the  glenoid  cavity  has  gone.  Prof.  Longmore  {Resec- 
tion of  the  Shoulder-joint  in  Military  Surgery,  p.  12)  writes  : — "  The  loss 
of  the  elevating  action  of  the  deltoid  must  be  accepted,  like  the  loss  of 
the  rotating  power  from  the  division  of  the  muscular  insertions  into  the 
tw^o  tubercles,  as  a  necessary  consequence  of  resection  of  the  head  of 
the  humerus.  But  the  holding  or  sujoporting  power  of  this  muscle 
exerted  upon  the  whole  upper  extremity  owing  to  its  position,  its 
extensive  origin,  and  the  manner  in  which  it  embraces  and  protects 
the  mutilated  parts,  as  well  as  its  faculty  of  assisting  in  carrying  the 
arm  backwards  and  forwards,  are  all  functions  which  may  still  remain, 
and  serve  to  point  to  the  great  importance  of  preserving  its  integrity 
as  fully  as  possible.  The  wasting  of  the  internal  fibres  (footnote,  p.  201), 
however,  seems  a  necessar}'  result  of  resection  by  the  single  incision, 
but  it  has  this  compensating  feature,  that  it  is  a  less  serious  loss  to  the 
patient  than  an  atrophied  condition  of  the  outer  and  posterior  fibres 
would  be,  because  the  upper  clavicular  fibres  of  the  great  pectoral  can 
take  the  place  of  the  inner  deltoid  fibres  to  a  considerable  extent  in 
supporting  the  shoulder  and  drawing  it  forwards  to  the  chest." 

Sir  J.  E.  Erichsen  {Surgery,  vol.  ii.  p.  251)  spoke  thus  of  the  four 
chief  movements  of  the  shoulder-joint — viz.,  "  (i)  abduction  and  eleva- 
tion, (2)  adduction,  (3)  and  (4)  movements  in  the  antero-posterior 
direction — these  are  requisite  in  all  ordinary  trades  for  the  guidance  of 
the  hand  in  most  of  the  common  occupations  of  life.  The  movements 
of  elevation  are  seldom  required  save  by  those  who  follow  climbing 
occupations,  as  sailors,  masons,  &c.  Now,  the  mode  of  performing  the 
operation,  as  well  as  the  operation  itself,  will  materially  influence  these 
difterent  movements.  Thus,  if  the  deltoid  be  cut  completely  across,  the 
power  of  abduction  of  the  arm  and  of  its  elevation  will  be  permanently 
lost.  If  its  fibres  be  merely  split  by  a  longitudinal  incision,  the}'  may 
be  regained  in  great  part.  All  those  movements  of  rotation,  &c.,  which 
are  dependent  on  the  action  of  the  muscles  that  are  inserted  into  the 
tubercles  of  the  humerus  will  be  permanently  lost ;  for,  in  all  cases 
of  caries  of  the  head  of  the  humerus  requiring  excision,  the  surgeon 
will  find  it  necessary  to  saw  through  the  bone  below  the  tuberosities — 
in  its  surgical,  and  not  its  anatomical,  neck.*  Hence  the  connections  of 
the  supra-spinatus  and  infra-spinatus,  the  teres  minor,  and  subscapu- 
laris  will  all  be  separated,  and  their  action  on  the  bone  afterwards  lost. 
But  those  muscles  which  adduct,  and  which  give  the  antero-posterior 
movements — viz.,  the  coraco-brachialis,  the  biceps,  the  pectoralis 
major,  latissimus  dorsi,  and  teres  major — wdll  all  be  preserved  in  their 
integrity  ;  and  hence  it  is  that  the  arm,  after  this  excision,  is  capable 
of  guiding  the  hand  in  so  great  a  variety  of  useful  under-handed 
movements." 

*  With  all  proper  deference  to  the  opinion  of  Sir  J.  E.  Erichsen,  this  opinion  appears 
to  be  too  definite  and  inelastic.  I  would  refer  the  reader  to  the  remariis  below  on  the  site 
of  section  of  the  bone,  and  on  subperiosteal  resection  (pp.  204,  208). 
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Indications. 

i.  DitlVient  forms  of  artliritis  disorpanisin*^  tlie  joint,  resisting 
careful  treatment,  in  subjects  whose  age,  general  condition,  &.c.,  are 
satisfactory — viz.  : 

(a)  Tubercular  disease,  resisting  other  treatment  and  going  on  to 
caries.  As  in  all  excisions  the  stage  of  advanced  caseation,  siinises, 
and  inixeil  infection  should  be  ante-dated.  Another  reason  for  early 
excision  here  is  given  by  Messrs.  Watson  Cheyne,  C.B.,  and  Burghard 
{Man.  of  Surg.  Treat.,  pt.  iv.  p.  252)  :  "  Shoulder-joint  disease  is  very 
frequently  associated  with  or  followed  by  disease  of  the  lungs ;  the 
exact  connection  of  the  two  is  difficult  to  understand,  but  it  is  cer- 
tainly a  clinical  fact  that  a  large  number  of  patients  suffering  from 
this  affection  sutier  also  from  phthisis,  and,  in  a  very  considerable 
proportion,  the  latter  affection  only  occurs  after  the  joint  disease 
has  lasted  for  some  time."  (y9)  Disorganisation  of  the  joint  after 
rheumatic  fever,  gonorrhoea!  arthritis,  wrenches,  &c.,  resulting  in 
crij^pling  ankylosis,  in  a  young  subject.  (y)  Osteitis  going  on  to 
sup|)uration,  caries,  Sec.  (3)  Epiphysitis,  suppurating  or  acute  ne- 
crosis, where  the  discharge,  necrosis,  suppurating  arthritis,  &c.,  are 
exhausting  the  patient,  and  the  outlook  as  to  natural  cure  is  not  good, 
(e)  Disease  of  the  deltoid  bursa,  ulcerating  into  the  joint  and  setting 
up  destructive  arthritis. 

ii.  Gunshot  injuries,  where  the  large  vessels  and  nerves  have  escaped, 
where  fragments  of  shell,  bullets,  &c.,  are  lodged  in  the  head  of  the 
bone,  especially  if  the  shaft  of  the  bone  is  not  much  damaged  (p.  211). 

iii.  Compound  dislocation  and  compound  fracture  with  much  damage 
to  the  capsule  and  cartilage  of  the  head  of  the  bone,  the  large  vessels 
and  nerves  being  intact. 

iv.  Some  cases  of  ankylosis — e.g.,  after  acute  rheumatism  or  trau- 
matic arthritis  and  suppuration.  Here  the  question  of  operative 
interference  will  mainly  turn  on  how  far  the  additional  movements 
of  the  scapula  and  humerus  together  have  made  up  for  the  ankylosis, 
and  the  degree  of  atrophy  of  the  muscles. 

Dr.  E.  Souchon,  of  New  Orleans,  to  whose  masterly  article  on 
operative  interference  in  Irreducible  Dislocations  of  the  Shoulder-joint 
I  refer  at  p.  195,  has  dealt  with  the  treatment  of  ankylosis  of  tliis 
joint  as  helpfully  in  another  article  {Trans.  Amer.  Surg.  Assoc.,  1896, 
p.  409).  He  considers  that  operation  is  only  justifiable  in  recent  cases 
in  full-grown  subjects  or  in  patients  of  sufficient  age  to  ensure  that  the 
removal  of  the  head  of  the  humerus  will  not  be  followed  by  too  great 
shortening.  It  is  especially  indicated  in  ankylosis  following  arthritis 
with  a  rapid  course  (dry,  acute  arthritis)  observed  sometimes  in  subjects 
affected  with  acute  rheumatism,  and  especially  blennorrhagic  arthritis; 
also  in  cases  consecutive  to  suppurating  traumatic  arthritis.  In  these 
cases  the  ankylosis  occurs  before  the  atrophy  of  the  muscles.  The 
cases  of  ankylosis  which  should  not  be  operated  on  are — (i)  those 
with  a  fairly  useful  limb  as  it  stands,  unless  there  is  positive  assurance 
of  improving  the  movements,  especially  those  that  are  particularly 
needed  for  the  patient's  work ;  (2)  where  atrophy  of  the  muscles  is 
present.  The  application  of  electricity  and  massage  may  be  required 
for  some  time  before  it  is  decided  that  the  operation  will  be  use- 
less.    Operation  is  contraindicated  especially  when  the  muscles  are 

s. — VOL.  I.  13 
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irretrievably  degenerated,  as  is  the  case  in  a  great  number  of  old 
ankyloses,  and  particularly  those  following  long  articular  suppuration. 
V.  Some  cases  of  unreduced  dislocation  of  the  head  of  the  humerus. 
Mr,  Holmes  {Sijst.  of  Surg.,  vol.  iii.  p.  738)  wrote  long  ago: — "I  have 
often  thought  that,  in  cases  of  irreducible  dislocation  attended  with  much 
pain,  the  removal  of  the  head  of  the  bone  might  be  justifiable,  but  have 
not  met  with  any  case  in  which  the  operation  has  been  performed."* 
Lord  Lister  (Edin.  Med.  Journ.,  March,  1873)  excised  the  head  of  the 
humerus  after  securing  a  rupture  of  the  axillary  artery,!  this  vessel 
having  given  way  in  an  attempt  to  reduce  a  dislocation  of  eight  weeks' 
standing.  The  patient,  aged  58,  sank  thi*ee  hours  later.  Considering 
the  frequency  with  which  this  accident  has  taken  place  in  attempting  to 
reduce  old  dislocations  of  the  shoulder,  it  would  be  wnser,  in  these  days 
of  modern  surgery,  to  attempt  to  improve  the  condition  of  things  by 
excising  the  displaced  head.  Mr.  Sheild  brought  before  the  Medico- 
Chirurgical  Society  (Trans.,  vol.  Ixxi.,  1888,  p.  173)  a  man,  aged  45, 
on  whom  he  had  performed  excision  for  a  neglected  sub-coracoid 
dislocation  of  twelve  weeks'  standing. 

Owing  to  pressure  on  the  median  and  ulnar  nerves,  the  hand  was  almost  useless. 
Moderate  attempts  at  reduction  having  failed,  the  head  vpas  removed  through  the 
anatomical  neck,  this  site  being  chosen  in  order  to  disturb  the  parts  as  little  as  need  be. 
The  end  of  the  bone  was  made  as  like  the  real  head  as  possible  by  careful  rounding. 
Twelve  weeks  afterwards  the  patient  was  able  to  resume  work  as  a  waiter.  The  move- 
ments of  the  shoulder  were  satisfactory,  and  the  hand  gradually  regained  strength. 

Lord  Lister  published  (Brit.  Med.  Jour.,  i8go,  vol.  i.  -p.  i)  two 
similar  cases  treated  by  operation,  but  somewhat  differently. 

They  were  both  instances  of  bilateral  sub-coracoid  dislocation,  due  in  the  one  case  to 
a  fall  from  a  tree,  in  the  other  to  epilepsy.  The  patients,  aged  47  and  23,  were  each 
pitiably  helpless.  In  three  of  the  joints,  the  usual  incision  having  been  made  between  the 
deltoid  and  pectoralis,  the  subscapularis  tendon  was  divided,  and  the  soft  parts  detached 
from  the  head  of  the  bone  and  the  inner  side  of  its  neck.  This  was  done  to  ensure  the 
vessels  being  entirely  set  free  from  the  head  of  the  bone.  The  pulleys  were  next  used, 
and,  the  head  not  returning,  it  was  protruded  out  of  the  wound,  and  the  insertions  of  the 

*  While  this  operation  is  one  of  recent  date  in  England,  credit  should  be  given  to 
those  surgeons  who  have  practised  it,  years  ago,  elsewhere.  Cases  will  be  found  recorded 
by  Post,  of  New  York,  in  1861  ;  by  Warren,  of  Baltimore,  in  1869.  In  Germany, 
Langenbeck,  Volkmann,  Cramer,  Kuster,  Kronlein,  and  others  operated  for  recurrent 
dislocation  and  old  dislocation  of  the  humerus.  M.  Leon  Tripier  published  a  successful 
case  of  resection  of  the  head  of  the  humerus,  which,  fractured  as  well  as  dislocated,  was 
pressing  on  the  brachial  artery  and  threatening  gangrene.  A  full  bibliography  is 
appended  to  Dr.  Souchon's  article,  the  best  on  this  subject  {ride  infra,  p.  195). 

f  The  condition  of  the  parts  found  here  is  most  noteworthy.  A  broad  and  strong 
fibro-osseous  band,  connecting  the  humerus  with  the  coracoid  process,  lay  over  the  head 
of  the  bone,  and  at  the  same  time  was  intimately  connected  throughout  by  condensed 
tissue  with  the  sheath  of  the  axillary  artery,  which  lay  over  it.  Thus  the  vessel,  instead 
of  being  surrounded  by  loose  and  yielding  structures,  was  attached  by  a  fibro-osseous 
band  to  the  coracoid  process  on  the  one  hand,  and  the  neck  of  the  humerus  on  the  other  ; 
and  when  these  were  separated  from  one  another  by  the  attempts  at  reduction,  the 
artery  as  well  as  the  band  was  subjected  to  violent  traction.  Accordingly,  the  band, 
strong  as  it  was,  was  found  to  have  been  torn  right  across,  and  the  rent  in  it  was  exactly 
opposite  to  the  rupture  in  the  artery.  Atheroma  in  the  vessel  served  to  explain  still 
further  the  disaster. 
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external  rotators  rut  tliroufjjh,  after  wliich  the  pulleys  were  used  flucccssfully.  In  the  case 
of  tlie  foiirtli  jiiiiit  the  articular  i^U'tion  of  tiio  head  Wivs  removed  piecemeal  with  a  chisel, 
without  interfering  with  the  tuberosities  or  tlie  external  rotators.  This  allowed  the  heml 
to  drop  readily  into  the  glenoid  cavity.  The  result  of  these  operations  was  a  "grand 
success,"  but  the  operator  thou;,'lit  that  excision  gave  a  result  inferior  to  the  other. 

Ill  Tjord  Tiister's  uoi'ds  {Idc.  miprd  ciL,  p.  3)  : — 

"  The  attachments  of  all  the  rotatoi's  to  the  tuberosities  were  divided,  and  yet  you  saw 
that  they  have  completely  rc-fornied  ;  rotation  is  perfect,  both  external  and  internal.  And 
in  tlie  other  patient,  though  the  dislocation  had  ]>cen  of  so  much  longer  standing  (seven 
months),  the  use  of  the  previously  wasted  rotators  had  been  completely  restored.  I  would 
advise  that  when  the  surgeon  feels  in  doubt  as  to  whether  it  is  prudent  to  make  attempts 
at  reduction,  or  when  such  attempts  do  not  succeed,  he  should,  in  the  first  place,  cut  down 
upon  the  bone  by  the  usual  incision  from  the  coracoid  process  downwards  and  a  little 
outwards,  and  then,  with  a  curved  iteriostcum-dctacher,  freely  separate  the  soft  parts  from 
the  inner  side  of  the  upper  end  of  the  humerus.  You  will  then  be  sure  that  no  damage 
will  be  done  to  the  axillary  vessels  in  any  manipulations  which  you  may  make.  In  many 
cases  you  will  doubtless  succeed  by  these  means  ;  but  if  this  fails,  then  these  instances 
show  that  you  may  jiroceed  to  turn  out  the  head  of  the  bone,  detaching  the  insertion  of 
the  rotator  muscles,  and  after  reduction  you  will  have  a  thoroughly  useful  limb.  Should 
even  this  procedure  fail,  removal  of  the  head  of  the  bone  is  easily  open  to  us,  with  the 
promise  of  a  good  though  inferior  result." 

It  is  noteworthy  that  in  the  case  of  reduction  without  excision  there  was  a  remarkable 
tendency  to  the  formation  of  adhesions,  and  the  recovery  of  movement  was  extremely 
slow.  In  another,  the  maintenance  of  passive  movement  kept  up  a  serous  oozing  and 
delayed  the  healing  of  the  wound.  In  the  oidy  case  in  which  the  date  is  given  at  which 
passive  movements  were  begun,  this  is  stated  to  have  been  the  thirteenth  day.  Anaesthetics 
were  required  twice,  and  the  recovery  of  power  was  extremely  slow.  Massage  and 
galvanism  aided  greatly  in  the  improvement.  Strict  antiseptic  precautions  are  needful 
throughout,  as.  if  inflammation  sets  in,  ankylosis  is  almost  certain. 

Mr.  Pearce  Gould  and  Mr.  Watson  Cheyne,  C.B.,  showed  similar 
cases  at  the  Medical  Society  (Lancet,  1892,  p.  474). 

Reduction  was  in  each  case  effected  after  division  of  the  muscles.  In  one  case  the 
range  of  movement  was  somewhat  defective,  and  there  was  a  tendency  for  the  head  of  the 
humerus  to  slip  forward.  But  here  four  months  had  elapsed  between  the  dislocation  and 
the  reduction  ;  it  was  needful  in  this  case  to  clear  out  the  glenoid  cavit}',  and  the  patient 
failed  to  attend  subsequently. 

Mr.  Thorburn  (^Med.  C/iron.,  vol.  xiv.  p.  8)  excised  the  head  of  the  humerus  through  the 
surgical  neck,  in  a  case  diagnosed  as  subclavicular  dislocation  and  fracture  with  irregular 
formation  of  callus.  He  points  out  that  division  of  tendons  would  here  have  been 
insufficient,  as  such  a  deformed  head,  if  even  thus  reduced,  would  not  have  fitted  into  the 
glenoid  cavity. 

Mr.  F.  C.  Wallis  published  {Clin.  Soc.  Trx.,  vol.  xxxi,  p.  291),  a  case  in  which  an 
instructive  condition  was  found  at  the  operation.  The  patient  had  had  a  dislocation  of 
the  right  shoulder  reduced  three  weeks  after  the  accident.  The  joint  was  ankylosed.  The 
muscles  of  the  arm  were  wasted  and  paralysed,  the  movements  of  the  elbow  and  wrist- 
joints  very  limited  and  the  fingers  quite  stiff.  The  limb  was  the  seat  of  neuralgic  pains. 
When  the  heatl  of  the  humerus  was  excised,  the  cords  of  the  brachial  plexus  were  adherent 
to  the  inner  side  of  the  bone,  and  required  detachment.  Massage  was  begun  early.  The 
patient  lost  all  her  pain,  regained  good  movements  of  the  shoulder-joint,  and  could  again 
dress  and  feed  herself.    The  fingers,  remaining  stiff,  still  required  her  attention. 

The  most  complete  and  helpful  contribution  on  this  subject  is  a 
paper  by  Dr.  E.  Souchon,  of  New  Orleans,  "  Operative  Treatment  of 
Irreducible  Dislocations  of  the  Shoulder-joint,  Recent  or  Old,  Simple 
or  Complicated"  {Trans.  Amer.  Surg.  Assoc,  1897,  p.  311).     This  is 
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a  most  elaborate  and  helpful  stud}',  based  on  154  cases  of  operation, 
and  abounds  with  those  details  which  are  so  valuable  to  surgeons  who 
ma}'  have  to  deal  witli  these  occasional  but  most  difficult  cases.  The 
following  are  the  chief  conclusions  of  Dr.  Souchon  : — "  The  anterior 
incision  is  the  route.  Reduction  is  the  more  desirable  operation, 
because  it  preserves  the  head  and  all  the  movements  depending 
therefrom.  Reduction  should  be  done  onh'  in  cases  where  the  liead 
and  glenoid  cavit}'  are  in  good  condition  ;  when  no  extensive  dissections 
have  to  be  made;  when  it  is  easily  effected  without  any  great  effort; 
when  the  head  does  not  need  to  be  trimmed,  or  the  cup  to  be  too 
deeply  scooped  or  enlarged ;  when  the  head  readily  remains  in  place, 
but  not  too  tightly.  All  this  regardless  of  the  time  or  standing  of  the 
dislocation.  It  siiould,  however,  always  be  attempted  conscientiously, 
because  many  have  resected,  perhaps,  when  the  dislocation  could  have 
been  reduced.*  Disregard  of  these  rules  may  result  in  necrosis  of  the 
head,  in  recurrence  of  the  dislocation,  or  in  ankylosis,  with  their 
inevitable  consequences.  Resection  should  be  practised  in  all  other 
cases.  When  in  doubt,  it  is  preferable  to  resect.  How  much  to  resect 
— i.e.,  when  to  saw  through  the  anatomical  neck  or  obliquely  and 
downward  outside  the  tuberosity,  or  horizontally  on  a  level  with  the 
lower  margin  of  the  head — must  be  determined  in  each  case  ;  it  is 
better  to  remove  too  much  than  too  little.  Of  course,  all  efforts  should 
be  made  to  secure  aseptic  results.  A  most  important  point  is  to  get 
primary  union." 

Amongst  the  difficulties  of  reduction,  the  following  instances  are 
given  : — The  capsule  may  be  replaced  by  a  thick  fibrous  mass,  the  head 
having  thus  lost  its  "  right  of  domicile."  Adhesions  of  the  capsule  to 
the  glenoid  cavity.  Such  complete  healing  of  the  rent  in  the  capsule 
as  to  prevent  reduction.  Strong  adhesions  between  the  new  cavity  and 
the  neck  or  head  of  the  humerus.  Such  bands  may  be  adherent  to  the 
vessels  and  nerves,  p.  194.  Sclerosis  of  the  muscles,  rendering  their 
section  necessary.  Alteration  in  the  shape  of  the  head  of  the  humerus. 
Usually  several  of  the  above  causes  combine  to  interfere  with  reduction 
or  resection. 

Dr.  Souchon's  elaborate  article  shows  thai  amongst  the  difficulties  aiid 
complications  icliich  may  he  expected  during  the  operation  the  chief  are  : 
— A  very  thickened  capsule  or  much  fibrous  tissue  about  the  head  of 
the  humerus,  necessitating  a  tedious  dissection,  with  persistent  oozing. 
Tlie  head  may  lie  very  deep,  and  be  adherent  to  the  adjacent  parts, 
e.g.,  the  ribs,  and  the  deeper  the  position  the  greater  the  risk  of  serious 
haemorrhage.  AVhen  thus  firmly  fixed  the  head  may  be  prised  into  its 
natural  position  by  elevators,  scoops,  or  blunt  scissors,  and  this  failing, 


*  In  young  subjects  redaction  should  always  be  preferred  to  resection,  and  if  the  latter 
is  employed,  the  epiphysial  cartilage  should  not  be  injured,  if  possible.  At  p.  349  of 
Dr.  Souchon's  paper  a  case  (reported  by  I.  Wolff,  Btrl.  Win.  Woch.,  1886,  SS.  897-903)  of 
downward  dislocation  is  recorded,  due  to  a  severe  accident.  There  was  paralysis  of  the 
muscles,  so  that  a  finger  could  be  pixshed  between  the  head  and  the  acromion.  A  thin 
layer  of  cartilage  having  been  chiselled  off  the  humerus  and  glenoid  cavity,  the  two  were 
wired  together.  Four  months  later  the  improvement  was  marked.  Dr.  Souchon  also 
refers  to  three  cases  of  dislocation  occurring  in  very  early  life,  and  perhaps  due  to  injury 
at  birth,  treated  by  resection. 
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division  of  tlic  bone  may  be  needful,  the  lietid  Ix'inj^  tlien  lifted  out  by 
the  above-mentioned  instruments  or  b)osened  willi  lion-joreeps.  In 
other  eases  it  nuiy  l)e  wiser  to  remove  it  pieeemeal.  Tiie  j^denoid  cavity 
nniy  be  so  tiUed  up  as  to  need  refashioning^.*  The  |)aci<et  (jf  vessels 
and  nerves  nniy  lie  across  the  head  of  the  bone.  In  the  manipulations 
needful  to  get  the  head  into  place,  the  neck  of  the  humerus  may  give 
way. 

As  results  of  tJic  operation,  linLMnoirhage,  gangrene,  necrosis  and  a 
sinus,  and  exfoliation  of  cartilage  iiave  occurred.  The  death-rate  is 
given  as  10  per  cent,  in  reductions  and  12  ])er  cent,  in  resections  ;  and 
while,  no  doubt,  this  will  be  diminished  with  the  advantages  of  modern 
surgery,  those  who  study  carefully  the  difficulties  which  may  beset 
this  operation,  especially  in  long-standing  cases,  will  always  look 
upon  it  as  by  no  means  a  light  one. 

It  renuiins  to  consider  very  briefly  the  question  of  surgical  inter- 
ference in  that   rare  combination   of   accidents,  viz.,  fracture  of  the 

Fig.  98. 


McBumey's  tractiou-hook  for  the  reduction  of  fractured  and  dislocated  bones. 

upper  part  of  the  humerus  and  dislocation  of  the  head.  If  reduction  is 
found  impossible,  operative  interference  will  be  justifiable  in  a  healthy 
and  actively  employed  patient,  and  when  the  conditions  necessary  for 
complete  asepsis  are  present.  Reduction  of  the  dislocation  by  such 
an  incision  as  that  given  at  pp.  199,  201,  and  suture  of  the  fracture, 
will  be  preferable  in  recent  cases  to  resection  of  the  fractured  head. 
If  union  fails  and  the  joint  is  useless,  resection  should  be  performed  at 
once.  And  the  same  step  should  be  taken  as  a  secondary  operation 
when  all  acute  symptoms  have  subsided  and  it  is  clear  that  serious 
disability  and  pain  are  caused  by  the  dislocated  head.  To  meet 
the  difficult}'  of  bringing  the  upper  fragment  into  position,  Dr.  C. 
McBurney,  of  New  York,  has  made  use  of  the  traction-hook  (Fig.  98) 
which  bears  his  name. 

The  case  was  one  of  oblique  fracture  of  the  neck  of  the  humerus,  the  ujiper  fragment 
being  dislocated  under  the  coracoid  process,  and  by  its  small  size  resisting  all  attempts  at 
dislodgment  and  replacement.  Dr.  McBurney,  two  week.s  after  the  injury,  e.xposed  the 
fragment,  drilled  it,  and  readily  reduced  it  with  his  traction-hook.  A  perfe'.-t  result 
followed  (A)in.  of  Sio-g.,  1894,  vol.  i.  p.  399). 


If  both  the  glenoid  cavity  is  refashioned  and  the  head  of  the  humerus  resected,  and 
the  two  are  then  placed  in  contact,  ankylosis  may  follow. 
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vi.  Eecurrent  dislocation  of  the  shoulder.  Dr.  Burrell  and  Dr. 
Lovett,  of  Boston,  have  contributed  a  paper  on  this  subject,  with  six 
cases,  two  of  which  were  operated  upon,  with  an  excellent  result 
in  each   case    {Trans.  Amer.  Surg.  Assoc,   1897,   p.   293).     This   is 


Fig.  99. 


Coracoid  process. 


Subscapularis    

muscle  covering 
capsule. 


Deltoid. 

Cephalic  vein. 
Long  head  of 


biceps. 


Pectoralis 

minor. 
Tendon  of 

coraco- 

brachialis. 
Pectoralis 

major. 


Edge  of  divided 
tendon  of  in- 
sertion of  pec- 
toralis major. 

Tendon  of 
latissimus 
dorsi. 


Field  of  operation  in  habitual  dislocation  of  the  shoulder.     (Burrell.) 

occasionally  met  with  in  patients  who  have  not  given  the  joint  sufficient 
rest  at  first,  or  in  those  who  are  the  subjects  of  epileps}'. 

Amongst  the  pathological  conditions,  which  vary  widely,  these  writers  consider  the 
following  to  be  established  :  (i)  Laxity  of  the  capsule  ;  (2)  Tearing  away  of  the  capsule  from 
the  glenoid  cavity ;  (3  and  4)  Partial  fracture  of  the  head  of  the  humerus  or  the  glenoid 
cavity  ;  (5)  Tearing  away  of  muscular  insertions,  e.g.,  the  spinati,  or  rupture  of  the  biceps 
tendon  ;  (6)  Altered  shape  of  the  head  of  the  humerus,  probably  the  result  of  chronic 
inflammation.  The  following  are  the  chief  steps  of  the  operation  performed  by  Dr. 
Burrell  in  the  two  cases  referred  to  above.  Where  a  trial  of  primary  fixation  for  a  few 
weeks,  combined  with  massage  of  the  muscles,  followed  by  careful  movements  of  the 
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joint,  fails  after  ten  weeks,  partial  resection  and  suture  of  the  capsule  *  is  rcconimended, 
unless  any  abnormalities  be  found  wiiich  reciuirc  removal  of  the  head  of  the  humfruB, 
A  free  incision  having  been  made  in  the  pecloro-delfoid  interval,  the  cephalic  vein  drawn 
aside,  the  coraco-brachialis  and  biceps  are  recof^nised  in  the  upper  and  the  pectoralis 
major  in  the  lower  part  of  the  wound.  Division  of  the  upper  three-quarters  of  the 
insertion  of  the  latter  muscle  is  recommended  so  as  to  expose  thoroughly  the  head  and 
neck  of  the  bone.  The  long  tendon  of  the  biceps  will  be  seen  ami  felt  through  its  sheath. 
The  incision  should  be  carried  in  its  whole  depth  up  to  the  coracoid  process,  ami  the 
tendons  of  the  biceps  and  coraco-brachialis  cleared  up  to  this  point.  By  rotating  the  head 
outwards  and  dropping  it  backwards,  the  insertion  of  the  subscapularis  is  stretched  over 
the  head  of  tiic  bone.  A  portion  of  this  insertion  should  be  divided.  The  arm  is  next 
abtlucted,  raised  to  a  horizontal  position,  and  the  head  of  the  bone  pressed  backwards  so 
as  to  prevent  its  coming  up  under  tiie  coracoid  process,  which  it  tends  to  do  in  these  cases,f 
and  also  to  relax  the  front  of  tlie  capsule.  If  the  joint  appear  normal  the  loose  part  of 
this  ligament  is  then  grasped  with  vulsellum  forceps,  and  a  fold  three-riuarters  of  an  inch 
in  length  and  three-eighths  of  an  inch  wide  excised.  The  gap  is  then  sutured,  rendering 
the  capsule  distinctly  tighter  and  shorter. 

Mr.  Southam  {Jirif.  Med.  Jour/i.,  vol.  ii.  1892,  p.  1193)  published  a  case  in  which  he 
had  excised  the  shoulder-joint  for  a  frequently  recurring  dislocation  in  a  woman,  aged  45. 

Nothing  abnormal,  beyond  slight  grating,  could  be  detected  on  examination,  but,  under 
anajsthesia,  a  sub-coracoid  dislocation  could  be  readily  produced,  and  as  readily  reduced. 
At  the  operation  a  small  part  of  the  anterior  rim  of  the  glenoid  cavity  was  absent.  The 
head  of  the  humerus  was  sawn  through  the  anatomical  neck  ;  gentle  passive  movements 
were  begun  three  weeks  after  the  operation,  and,  twelve  months  later,  there  had  been  no 
recurrence  of  the  dislocation.  The  arm  was  then  very  useful,  with  good  movements,  the 
patient  being  able  to  perform  her  ordinary  household  duties. 

vii.  A  few  cases  of  growth  {e.g.,  exostosis,  chondroma,  myxo- 
chondroma, myeloid  growths,  and  ossifying  sarcoma)  connected  with 
tlie  upper  extremity  of  the  humerus.  "Whilst  the  priceless  value  of  the 
hand  fully  justifies  the  attempt  in  some  instances,  such  cases  must  be 
extremely  rare. 

Pei'haps  it  is  owing  to  this  rarity  that  this  matter  has  received  so 
little  attention. 

The  best  reported  English  case  with  which  I  am  acquainted  is  one 
in  which  the  late  Sir  W.  Mitchell  Banks  {Clinical  Notes  upon  Two 
Years'  Surgical  Work  in  the  Liverpool  Royal  Infirmary,  p.  6) 
endeavoured  to  save  the  upper  extremity  of  a  patient  by  excising  the 
upper  end  of  the  humerus,  the  site  of  a  sarcomatous  growth  originally 
enchondromatous. 

"  S.  D.  was  a  spare,  placid  man  of  56,  a  chapel-keeper.  So  far  back  as  the  summer  of 
1865  he  was  seized  with  a  violent  pain  near  the  right  shoulder,  and  after  that  came  a 
hardness  and  swelling  at  the  top  of  the  humerus,  which  very  slowly  increased.  As  it 
gave  him  no  great  inconvenience,  he  did  not  heed  it  much  for  many  years,  but  by  1878  it 
had  grown  to  be  as  big  as  a  cocoa-nut,  so  that,  on  attempting  to  raise  the  arm,  it  became 
locked  against  the  acromion,  limiting  movement,  while  pain  of  a  severe  character  set  in. 
In  June,  1878,  the  tumour  was  removed  by  cutting  down  upon  it,  and  dissecting  ofE  the 
tissues  from  over  it.  As  it  grew  from  the  outer  surface  of  the  upper  third  of  the  humerus, 
this  was  effected  without  difficulty.  Then  with  a  mallet  and  chisel  it  was  cut  cleanly 
away  from  the  bone,  and  the  surface  from  which  it  sprang  was  thoroughly  scraped— 
a  pretty  broad  surface,  by  the  way.  I  left  no  cartilaginous  remains  that  could  be  seen. 
The  patient  rapidly  recovered,  but  in  the  track  of  the  wound  a  sinus  or  two  persistently 

•  The  credit  of  first  taking  this  step  is  due  to  Dr.  Gerster,  of  New  York, 
t  Two  details  in  the  operative  and  after-treatment  intended  to  meet  this  displace- 
ment are  given  at  pp.  204,  207. 
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remained,  leading  down  to  the  bone.  After  the  lapse  of  about  two  years  it  became  clear 
that  the  tumour  was  returning,  and  by  the  summer  of  1881 — three  years  after  the  first 
operation — it  had  attained  an  immense  size,  having  taken  a  fit  of  growing  during  the  last 
few  months.  It  clearly  arose  from  the  same  site  as  before,  but  now  it  filled  up  the  axilla, 
and  had  even  got  beneath  the  great  pectoral.  Pain  and  rapidity  of  growth  demanded  its 
speedy  removal.  But  the  removal  of  a  whole  right  arm  at  the  shoulder-joint  seemed  such 
a  dreadful  thing,  that  one  was  anxious  to  save  a  hand  and  forearm  by  carrying  away,  if 
possible,  the  tumour  and  upper  part  of  the  humerus,  even  although  the  upper  arm  might 
remain  useless.  The  patient  being  made  well  aware  that,  in  case  of  the  failure  of  this 
project,  there  was  nothing  left  but  amputation,  I  attempted  it.  The  incisions  necessary 
to  lay  bare  the  tumour  were  very  extensive,  the  chief  one  reaching  from  above  the 
acromion,  half-way  down  the  outer  side  of  the  upper  arm.  With  much  trouble,  and 
after  the  loss  of  a  great  deal  of  blood,  the  outer  and  upper  surfaces  of  the  growth  were 
exposed,  and  the  humerus  was  disarticulated  from  the  scapula.  Then,  sawing  through 
the  humerus,  about  an  inch  below  the  deltoid  insertion,  I  attempted  to  dissect  away  the 
tumour  from  the  brachial  vessels  and  nerves.  Here,  however,  most  serious  diflficulty  was 
encountered,  from  their  intimate  incorporation  with  the  growth,  and  at  last,  after  a 
prolonged  attempt,  I  was  reminded  by  my  colleague,  Mr.  Harrison,  that  the  patient 
had  plainly  endured  as  much  as  he  could,  and  that  to  make  further  effort  miglat  only 
lead  to  collapse  on  the  table.  I  was  reluctantly  compelled  to  admit  this,  and  so  rapidly 
swept  the  limb  away  at  the  shoulder.  So  profound  was  the  shock,  that  a  short  time 
after  the  operation  the  temperature  fell  to  95°,  and  remained  so  for  many  hours.  The 
operation  was  conducted  antiseptically,  and  the  patient,  in  spite  of  the  loss  of  blood, 
made  such  a  rapid  recovery  that  on  the  twenty-third  day  he  left  the  infirmary  quite 
well,  and  remains  so  now,  two  years  after  the  amputation.  If  the  great  vessels  and 
nerves  had  not  been  so  seriously  enveloped  by  the  growth,  the  limb  would  have  been 
saved,  although  with  the  loss  of  the  upper  half  of  the  humerus.  But  even  a  forearm  is 
better  than  no  arm  at  all.  The  case  also  shows  that  chiselling  off  cartilaginous  tumours 
is  not  by  any  means  a  certain  removal.*  The  surface  that  was  left  upon  the  humerusj 
after  the  first  removal  of  the  tumour,  looked  perfectly  healthy  to  the  naked  eye,  but 
there  must  have  been  cartilage  cells  deep  down  in  the  tissue  of  the  bone." 

Mr.  Southam  {Med.  Chron.,  Jan.  1887,  p.  291)  has  recorded  a 
successful  case  of  resection  of  the  upper  end  of  the  right  humerus  for 
an  endosteal  (mixed-cell)  sarcoma  : 

A  large  deltoid  flap  was  made,  and  the  head  and  4  inches  of  the  shaft  of  the  humerus 
removed.  Six  months  later,  the  patient,  aged  30,  could  raise  her  hand  to  the  mouth,  and 
employ  her  arm  for  household  work  and  in  using  a  small  sewing  .machine.  Though,  with 
the  arm  hanging  by  the  side,  there  was  an  interval  of  about  4  inches  between  the  acromion 
and  upper  end  of  the  humerus,  the  distance  could  be  considerably  diminished  by  the  action 
of  the  biceps  and  triceps,  and  coraco-brachialis.  A  good  illustration  accompanies  this 
instructive  case. 

M.  Oilier  (loc.  supra  cit.,  t.  ii.  p.  57)  mentions  a  most  interesting 
case  in  which,  by  early  intervention,  resection  of  the  upper  half  of  the 
humerus  for  a  sarcoma,  central  and  subperiosteal,  saved  both  the  life 
and  the  limb  of  a  child,  6^  years  old.  The  growth  dated  to  a  fall  upon 
the  shoulder,  and  made  its  first  appearance  as  a  filbert-like  swelling 
close  to  the  insertion  of  the  deltoid.  As  the  swelling  increased  slowly 
and  resisted  treatment,  it  was  explored  by  M.  Heurtaux.  The  sarcoma- 
tous nature  of  the  swelling  having  been  made  clear,  the  upper  half  of 

*  The  late  Sir  William,  who  always  wrote  instructively,  as  well  as  with  unusual  vigour 
and  terseness,  would  have  been  the  first  to  admit  that  the  case  also  teaches  the  importance 
of  securing  complete  primary  union.  The  persistent  sinus  probably  conduced  towards 
the  enchondroma  becoming  sarcomatous. 
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the  liiuiHiiis  was  removed,  this  step  being  thought  safer,  tliougli  the 
joint  itself  WHS  not  involved.  No  enhirged  glands  could  l)e  felt  in  the 
axilla.  Three  years  later  the  condition,  locally  and  geueially,  was 
excellent.  There  was  no  reproduction  of  the  part  removed.  The 
resected  i-nd  terminated  in  a  small  osteophytic  i)rolongation  joined  to 
the  scapula  by  a  fibrous  band.  The  humerus  was  thus  unable  to  fnid 
any  steadying  point  so  essential  for  its  movements.  The  limb  was 
therefoi-e  a  ilail,  but  a  very  useful  one,  thanks  to  the  mobility  of  the 
elbow  and  fingers,  and  to  a  supporting  apparatus. 

]\Ir.  'L  Ilutcliinson  has  recoided  {Path.  Soc.  Trans.,  vol.  viii.p.  346) 
a  case  of  resection  of  the  upper  part  of  the  humerus  for  a  large  myeloid 
growth.     The  following  is  a  sunnnary  of  the  case  : 

Supposed  fracture  of  the  neck  of  the  humerus  in  a  woman,  aged  27.  Pcimanent  loss  of 
movement  and  gradual  enlargement  above  the  s})Ot.  Amputation  at  the  shoulder-joint 
advisetl  fourteen  months  after  the  accident,  on  account  of  a  laige  tumour  which  had 
formed — refused  by  the  patient.  Arrest  of  the  growth  for  four  years.  Subsequent  rapid 
growth,  and  enlargement  of  the  glands.  Resection  of  the  upper  third  of  the  humerus,  and 
removal  of  the  diseased  glands.  Recovery,  with  a  useful  arm,  but  rapid  reproduction  of 
the  disease.  Death,  five  mouths  after  the  operation,  from  an  enormous  mass,  with 
slinighing  and  bleeding.  Secondary  growths  connected  with  the  bone,  axilla,  cervical 
glands,  and  lung. 

Methods. 

i.   By  an  anterior  straight  incision  (Figs.  99,  100,  102  and  103). 

ii.  By  a  posterior  incision,  straight  or  curved, 
iii.  By  a  deltoid  flap. 

The  first  two  only  will  be  referred  to  at  any  length  here.  The  third 
interferes  so  seriousl}'  with  the  after-power  of  the  deltoid  that  the 
indications  for  its  use  must  be  of  the  rarest. 

i.  By  Anterior  Incision. — The  patient  being  rolled  a  little  over, 
and  the  humerus  abducted  from  the  trunk  to  an  angle  of  60°  or  80°, 
according  to  the  mobility  of  the  joint,  the  surgeon,  standing  at  the 
shoulder  facing  the  body,  with  an  assistant  opposite  to  him,  and  another 
seated  to  manipulate  the  limb,  makes  an  incision,  ^^  inches  long, 
commencing  at  the  base  of  the  coracoid  process,  and  on  a  level  with  it, 
through  skin  and  fasciee ;  the  interval  between  the  deltoid  and  great 
pectoral*  is  then  looked  for,  and  opened  up  for  the  same  length, 
retractors  inserted,  and,  if  the   arm   has   been  rotated  outwards,  the 

*  The  advantage  of  an  anterior  incision  starting  from  just  outside  the  coracoid  instead 
of  from  the  acromion  is  that  the  deep  incision  is  made  either  in  the  inter-muscular  space 
or  through  the  anterior  fibres  of  the  deltoid.  In  the  latter  case  all  the  posterior  and  outer 
part  of  the  deltoid  (so  powerful  in  abduction)  is  left  intact,  together  with  the  circumflex 
vessels  and  nerve,  with  the  exception  of  the  terminal  filaments  going  to  the  anterior  part 
of  the  muscle,  which  alone  is  interfered  with.  M.  Oilier  (loc.  siqjra  cif.)  prefers  the 
incision  through  the  anterior  part  of  the  deltoid,  as  owing  to  the  varying  width  of  this 
muscle  the  above  inter-space  does  not  always  correspond  to  the  coracoid  process,  and 
because  the  cephalic  vein  lies  between  the  muscles.  Where  the  soft  parts  are  much 
swollen  and  where  the  arm  cannot  be  abducted  so  as  to  bring  the  deltoid  into  relief,  the 
operator  must  take  as  his  landmarks  the  position  of  the  coracoid  process  and  the  junction 
of  the  upper  and  middle  third  of  the  shaft  of  the  humerus,  and  make  his  incisions 
carefully.  If  the  incision  in  the  muscular  interspace  does  not  sufticiently  expose  the 
joint,  a  flap  of  deltoid  may  be  turned  outwards  from  its  insertion,  as  in  Fig.  82,  if  vigorous 
retraction  of  this  muscle  does  not  suffice. 
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bicipital  groove  will  usually  be  seen  lying  at  the  bottom  of  the  wound.* 
The  condition  of  this  important  tendon  will  vary  much  :  (i)  it  may  be 
normal ;  (2)  it  may  be  surrounded  with  tubercular  material;  (3)  it  may 
be  frayed  and  adherent  to  the  bone  ;  (4)  it  may  be  ulcerated  or  absent. 
The  bicipital  tendon  having  been  identified,  the  capsule  is  opened 
by  a  free  incision,  the  head  examined  with  tlie  finger,  and  the  incision 
in  the  capsule  next  carried  downwards  along  the  bone  just  outside  the 
bicipital  groove  to  the  level  at  which  it  is  proposed  to  saw  the  bone. 
With  a  sharp-pointed,  curved,  periosteal  elevator  (Fig.  66)  the  three 
muscles  attached  to  the  greater  tuberosity  are  now  carefully  detached 
from  it.  The  assistant  in  charge  of  the  limb  by  strenuous  rotation 
inwards  brings  each  part  of  the  tuberosity  in  contact  with  the  elevator. 
The  operator  next  turns  his  attention  to  the  lesser  tuberosity,  the 
limb  being  now  rotated  outwards,  and  separates  the  attachment  of 
the  subscapularis.  The  left  thumb,  aided  by  retractors,  protects 
the  soft  parts.  The  biceps  tendon  and  its  sheath,  if  healthy,  are 
detached  bodily  with  the  soft  parts  and  the  periosteum  on  the  inner 
aspect  of  the  incision.  If  diseased  the  sheath  must  be  opened,  and  the 
tuberculous  material  removed  with  curved  scissors  or  a  curette  while  the 
tendon  is  carefully  held  aside  with  a  blunt  hook  or  aneurysm-needle. 
In  detaching  the  tendons,  and  also,  later  on,  in  sawing  the  bone,  if  this 
be  done  in  situ,  care  must  be  taken,  by  keeping  the  arm  somewhat 
separated  from  the  body,  and  the  elbow  a  little  raised,  to  relax  all  the 
parts  of  the  capsule.  Unless  this  be  done,  the  edges  of  the  wound  in 
the  capsule  are  stretched  tight,  the  finger  is  nipped,  and  there  is  no 
room  for  working  with  a  saw,  knife,  or  elevator. 

The  bone  may  be  divided  in  two  ways  : — (i)  In  situ  (Fig.  100).  A 
blunt  dissector  is  passed  under  the  bone  from  within  outwards,  so  as  to 
protect  the  soft  parts ;  the  bone  is  completel}^  sawn  through  with  a 
narrow-bladed  or  a  Gigli's  saw  (Fig.  130,  p.  361),  seized  with  lion- 
forceps,  and  twisted  out,  the  levering  movements  of  an  elevator,  or  a 
few  touches  of  the  knife,  aiding  this.  The  actual  bone  section  (p.  204) 
should  be  made  so  as  to  remove  the  worst  of  the  disease  ;  usually  it 
will  pass  through  the  tuberosities,  any  remaining  mischief — e.g.,  in  the 
tuberosities — being  thoroughly  dealt  with  by  the  gouge.  (2)  The  head 
is  first  thrust  out  of  the  wound  by  an  assistant,  who  pushes  the  elbow 
upwards  and  backwards  and  holds  the  humerus  almost  vertical,  and 
then  sawn  ofi".  This  method  is  certainly  the  easier,  but  disturbs  the 
soft  parts  more.  The  former  is  perfectly  safe,  and  inflicts  less  damage 
on  the  surrounding  tissues  ;  finally,  where  ankylosis  is  present,  it  may 
be  most  difficult  to  thrust  the  head  out.f  Sir  F.  Treves,  on  the  other 
hand,  considered  that  this  method  is  less  precise,  that  it  gives  little 
opportunity  of  fully  examining  the  parts,  and  that  the  tissues  around 
may  be  damaged  by  the  saw.  Whichever  plan  is  adopted,  the  soft 
parts  should  be   scrupulously  protected.     The    truncated  end  of  the 

*  Farabeuf  advises,  to  ensure  the  bicipital  groove  being  found  easily,  that  the  arm  be 
kept  midway  between  abduction  and  adduction,  a  position  secured  by  placing  the  hand 
(the  body  being  horizontal)  on  the  anterior  superior  spine. 

f  In  one  of  M.  Ollier's  cases,  as  the  head  of  the  humerus  was  being  rotated  outwards 
so  as  to  facilitate  the  detachment  of  the  subscapularis,  the  bone,  which  was  very  fragile, 
was  broken  across  just  above  the  condyles.  This  accident  ultimately  exercised  no 
untoward  influence  on  the  result. 
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sliixft  slionld  be  carefully  rounded  oiT  with  saw  or  cutting-forceps, 
espt'ciiilly  in  the  ncif^lihourliood  of  tlie  nerves,  and  j\Ir  Slieild's  plan 
of  trying  to  reproduce  the  shape  of  the  ohl  head  may  he  udoi)t(!d. 

ii.  As  tuhi'rcuh)us  disease  of  tliis  joint,  whi(di  ah)ne  is  hkely  to  ncfd 
access  to  every  part,  is  not  common,  and  as  tlio  anterior  method  \>y  a 
free  incision  and  the  careful  use  of  retracters  allows  of  sufficient  expo- 
sure of  the  parts  operated  upon,  I  liave  hitherto  practised  this  method 
alone.  The  (!xcellent  results  obtainable  by  Prof.  Kocher's  posterior 
cxirved  incision  more  than  justify  a  trial  of  his  method.  Prof.  K<jcher 
figures  a  patient  who,  after  excision  of  the  head  of  the  liumerus  by  the 
above  method,  was  able  to  raise  the  arm  vertically  by  the  side  of  his 
head.  The  operation  was  here  performed  for  fracture  through  the 
tuberosities  with  rotation  of  the  head  of  the  humerus.  The  skin 
incision  is  carried  from  the  acromio-clavicular  joint  over  the  top  of  the 
shoulder  and  along  the  uj)per  border  of  the  acromion  to  the  outer  part 
of  the  spine  of  the  scapida,  and  from  thence  downwards  in  a  curved 
direction  towards  the  posterior  fold  of  the  axilla,  ending  two  fingers'- 
br^adth  above  it.  The  upper  limb  of  the  incision  passes  through  the 
superior  ligament  right  into  the  acromio-clavicular  joint  (the  strong 
fibres  of  wiiich  are  divided),  and  in  the  rest  of  its  course  divides  the 
insertion  of  the  trapezius  along  the  upper  border  of  the  spine  of  the 
scapula.  The  descending  limb  of  the  incision  divides  the  dense  fascia 
at  the  posterior  border  of  the  deltoid,  and  exposes  the  fibres  of  the 
latter.  The  thumb  is  now  introduced  beneath  the  smooth  under- 
surface  of  the  deltoid,  so  as  to  separate  it  from  the  deeper  muscles 
(with  which  it  is  connected  merel}^  by  loose  cellular  tissue)  up  to  its 
origin  from  the  acromion,  and  its  posterior  fibres  are  divided.  The 
finger  is  now  carried  along  the  upper  border  of  the  infraspinatus 
muscle,  so  as  to  free  it  opposite  the  outer  border  of  the  spine  and  the 
root  of  the  acromion.  In  a  similar  manner  the  supiaspinatus  is 
detached  with  a  blunt  dissector  from  the  upper  border  of  the  spine  of 
the  scapula,  in  order  that  the  finger  may  be  i^assed  from  above  under- 
neath the  root  of  the  acromion.  The  root  of  the  acromion,  which  is 
now  freed,  is  chiselled  through  obliquely,  and,  along  with  the  deltoid, 
is  forcibly  pushed  forwards  with  the  thumbs  over  the  head  of  the 
humerus.  In  chiselling  through  the  bone,  care  must  be  taken  not  to 
injure  the  suprascapular  nerve  which  passes  under  the  muscles  from 
the  supraspinous  into  the  infraspinous  fossa  ;  the  nerve  is  also  protected 
by  the  transverse  ligament  of  the  scapula.  It  is  desirable,  before 
chiselling  the  bone,  to  bore  the  holes  required  for  the  subsequent 
suture.  Instead  of  dividing  the  root  of  the  acromion,  the  formation  of 
the  posterior  flap  may  be  simplified  b}'  merely  detaching  the  scapular 
origin  of  the  deltoid  subcortically ;  this  allows  of  very  firm  union 
subsequently.  After  reflecting  the  acromio-deltoid  flap,  the  head  of 
the  bone  is  readily  accessible  in  its  upper,  outer,  and  posterior  aspects, 
covered  by  the  tendons  of  the  external  rotators,  viz.,  the  supraspinatus, 
infraspinatus,  and  teres  minor  muscles.  The  posterior  surfaces  of 
these  muscles  are  also  exposed.  An  incision  is  now  made  over  the 
head  of  the  bone,  and,  in  order  to  avoid  unnecessary  injury,  this  must 
be  done  accurately.  The  arm  being  rotated  outwards,  a  longitudinal 
incision  is  carried  down  to  the  bone  in  the  coronal  plane.  Com- 
mencing at  the  upper  part  of  the  posterior  lip  of  the  bicipital  groove, 
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Ltends  upwards  through  the  capsule  along  the  anterior  edge  of  the 
mstirtions  of  the  external  rotator  muscles  and  over  the  highest  part  of 
the  head  of  the  humerus,  so  as  to  expose  the  tendon  of  the  biceps  as  far 
as  its  attachment  to  the  upper  edge  of  the  glenoid  cavit}'.  The 
insertions  of  the  external  rotators  are  now  separated  from  the  greater 
tuberosit}'  and  drawn  backwards.  Tlie  biceps  tendon  is  freed  from 
its  groove  and  drawn  forwards,  so  that  its  sheath  may  be  inspected. 
The  whole  procedure  is  made  easier  by  carrying  the  elbow  forwards, 
and  at  the  same  time  rotating  the  arm  outwards.  In  this  way  the 
entire  head  of  the  humerus  and  the  glenoid  fossa  can  be  freely  exposed, 
and,  if  it  is  not  necessary  to  do  a  complete  excision,  the  anterior  wall 
of  the  capsule  and  tbe  insertions  of  the  anterior  muscles  can  be  pre- 
served. In  other  cases  the  insertion  of  the  subscapularis  into  the 
lesser  tuberosity  is  detached  upwards  and  inwards.  The  circumflex 
vessels  and  nerve  which  come  out  from  under  the  teres  minor  can  bo 
preserved;  indeed,  if  the  operation  be  properly  performed,  there  need 
be  no  fear  of  injuring  them.  When  the  head  has  been  thoroughly 
cleared,  and  especially  if  it  be  excised,  an  excellent  view  of  the  glenoid 
cavity  is  obtained,  much  better  than  is  possible  by  the  anterior  incision; 
and  as  it  is  most  imjDortant  to  remove  all  the  infected  tissues  in 
tuberculous  disease,  this  complete  exposure  of  all  parts  of  the  joint 
is  the  great  advantage  of  the  method.  Moreover,  this  free  exposure  is 
obtained  without  interfering  with  the  function  of  the  deltoid  or  other 
muscles  of  the  shoulder.  Yet  another  advantage  over  the  anterior 
method  is,  that  when  the  disease  in  the  head  is  limited  or  absent,  only 
the  posterior  muscles  require  to  be  separated,  while  the  anterior  part  of 
the  capsule,  the  coraco-humeral  band,  and  the  subscapularis  muscle  are 
preserved  intact,  and  in  this  way  there  is  no  tendency  of  the  head  of 
the  bone  to  be  displaced  upwards  towards  the  coracoid,  which  so 
frequently  occurs  as  the  result  of  the  anterior  operation.  The  method 
is,  therefore,  especially  valuable  in  partial  arthrectomics. 

iii.  The  Deltoid  Flap  gives  more  room,  and  thus  facilitates  the 
operation  considerably,  but  the  larger  scar,  and  far  greater,  in  fact 
almost  total,  impairment  of  deltoid  power,  are  such  serious  drawbacks* 
that  it  is,  nowadays,  hardly  ever  used.  If  the  head  of  the  humerus  is 
very  much  shattered,  if  the  soft  parts  are  much  matted  and  thickened, 
if  there  is  any  special  reason  for  completing  the  operation  rapidly,  in 
the  rare  cases  of  excision  attempted  for  large  growths,  for  the  sake  of 
more  complete  exposure  (p.  200),  this  method  may,  though  very  seldom, 
be  made  use  of. 

Site  of  Section  of  the  Bone  (Fig.  100). — It  being  most  important 
to  leave  the  humerus  as  long  as  possible,  not  an  atom  moi'e  than  is 
needful  should  be  removed.  The  section  should  be  made  just  below 
the  articular  surface  in  every  case  where  this  will  remove  the  whole  of 

*  Prof.  Longraore  Qoc.  sujiva  elf.,  p.  g)  says  that  at  one  time  there  were  at  Fort  Pitt 
two  patients,  in  each  of  whom  resection  of  the  joint  had  been  performed,  in  one  by  the 
longitudinal,  in  the  other  by  the  flap-incision.  In  the  former  case  the  patient  could  raise, 
without  difficulty,  f  hundredweight  with  the  arm  in  an  extended  position  by  his  side,  and 
hold  14  pounds  in  his  hand  when  the  arm  was  flexed.  In  the  latter  case,  all  the  move- 
ments of  the  joint  were  very  seriously  impaired.  The  man  could  not,  in  any  degree 
whatever,  move  the  arm  from  the  side  himself,  nor  could  he  flex  the  forearm  upon  the 
upper  arm  without  support  from  the  other  hand. 
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the  disease,  and  where  all  the  head  must  po.  The  advantaf,'es  of  sawing 
here  over  division  tliroui,'!!  the  sur^iciil  ne(-k  are — (i)  A  longer  humerus 
is  left  to  he  hi-oiij^'lit  iij^fiiiiist  llie  j^'ienoid  ciivity,  and  aid,  as  a  fulciiim, 
the  action  of  the  deltoid  in  elevating'  the  nrni.  (2)  The  section  is  niudo 
within  the  capside,  after,  of  course,  freely  openinj^  tiiis,  hut  not  daniaj^diig 
its  attaeinncnts  to  the  neck  of  the  hone.  (3)  The  temlon  in  the  hicipital 
groove  is  less  likely  to  be  interfered  with.  In  every  case  of  excision, 
save  the  rare  one  for  new  growths,  I  would  advise  my  readers  to  begin 
by  removing  as  little  as  possible,  then  plugging  the  wound  with  steri- 
lised gauze   to   test  the  freedom   in    abduction,   rotation,  &c.,  of  the 

Fig.  100. 


humerus,  and  only  to  resort  to  further  removal  of  bone  if  the  mobility 
is  much  restricted. 

The  late  Mr.  Davies-Colley  has  related  {Guy's  Hosp.  Rep.,  third  series, 
vol.  XX.  p.  525)  a  case  of  partial  resection  followed  by  unimpaired 
movement  of  the  joint. 

As,  at  the  time  of  the  operation,  a  portion  of  the  head  of  the  humerus  seemed  healthy, 
and  the  disease  consisted  chiefly  of  a  carious  erosion  of  the  great  tuberosity  and  the  adjacent 
portion  of  the  articular  surface,  these  portions  only  were  removed,  without  dislocating 
the  head  of  the  bone.  The  part  removed  was  chiefly  the  articular  surface  above  the 
greater  tuberosity,  together  with  what  remained  of  that  process.  The  lesser  tuberosity 
appears  not  to  have  been  touched.  About  three-fifths  of  the  articular  surface  was  left, 
being  healthy.  There  was  some  erosion  of  the  bone  below  the  epiphysial  line,  but  the 
greater  part  of  the  disease  was  situated  in  the  epiphysis.  The  section  of  the  bone  was 
hard.  Seven  months  later  the  movement  of  the  joint  was  "  perfect  in  every  direction.  He 
swings  the  arm  round  above  his  head,  and  rotates  it,  and  performs  everj^  action  with  as 
great  freedom  and  rapidity  as  with  the  left  shoulder-joint." 

If  the  disease  extends  lower  down,  gouging  maybe  resorted  to,  or,  if 
needful,  one  or  two  further  sections*  ma}'  be  made  till  healthy  tissue 


*  In  cases  of  gunshot  injury,  splinters  of  head  or  shaft  may  have  to  be  carefully 
removed,  and  the  point  determined  whether  the  shaft  is  extensively  split   towards  the 
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is  reached,  but,  as  in  the  case  of  the  elbow,  periosteal  deposits  or 
roughenings,  which  will  subside  when  the  irritation  is  removed,  must 
not  be  mistaken  for  disease  which  calls  for  extirpation. 

The  glenoid  cavit}-  is  then  examined,  and  gouged,  or  its  cartilage 
peeled  oli"  with  a  blunt  knife,  if  carious.  Cases  where  its  complete 
removal  is  called  for  must  be  most  rai'e.  If  really  called  for,  it  may  be 
effected  by  an  osteotome,  fine  sharp  saw,  or  cutting  bone-forceps,  after 
the  glenoid  insertion  of  the  capsule  has  been  peeled  off  to  a  sufficiently 
high  level ;  but  taking  away  the  glenoid  cavity  must  interfere  with  the 

Fig.  ioi. 


The  above  represents  a  fair  average  amount  of  movement,  such  as  may  be 
expected  after  excision  in  children,  in  whom  the  securing  of  adequate  active 
and  passive  movement  is  always  diiEcult.  The  disease  was  tubercular  mischief 
in  the  upper  epiphysis.  Numerous  sinuses  were  present  in  front  and  in  the 
axilla. 

attachments  of  the  biceps  and  triceps,  and  cause  risk  by  the  opening 
up  of  additional  cancellous  tissue. 

The  above  operation  must  be  somewhat  modified  in  cases  of  ankylosis 
and  new  growths  (pp.  193,  199).  In  cases  of  bony  ankylosis  the 
operator  may  adopt  one  of  the  two  following  courses :  he  may  divide 
with  a  chisel  or  gouge  the  line  of  fusion,  and  then,  the  humerus  being 
movable  on  the  scapula,  complete  the  operation  on  the  lines  already 
given ;  or,  having  sawn  through  the  humerus  in  situ,  he  may  seize  the 
bone  with  lion-forceps,  or  drill  a  hole  and  insert  McBurney's  hook,  and 

elbow.  This  is  often  very  difficult  to  determine,  because  a  longitudinally  fractured  shaft 
may  be  maintained  in  an  apparently  unfractured  condition  by  the  close  apposition  of  the 
fragments,  and  by^the  periosteum,  &c. 
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strip  it  out  of  its  peric^steo-capsular  coveriupf.  Mncli  care  must  be 
taken  to  put  the  Imuierus  Ireely  througli  its  different  movements  before 
it  is  decided  that  sullicient  bone  has  been  removed,*  lest  ank3losis 
recur.     I  wouhl  refer  my  readers  also  to  the  remarks  at  p.  193. 

In  those  rare  cases  of  resection  of  the  upi)er  end  of  the  humerus  for 
new  growths  (p.  199),  the  operation  must  be  outside  the  periosteum, 
and  the  vessels  and  nerves  will  recjuire  additional  attcnticjii.  More 
room  will  be  required  now,  and,  to  gain  this,  the  i)ectoralis  major  and 
deltoid  may  each  be  detached  from  the  clavicle.  The  shoulder-joint 
itself  is  very  rarely  invaded  by  the  growth.  Owing  to  the  free  removal 
of  the  humerus  which  is  necessary,  the  after-result  is  often  imperfect, 
though,  if  tiie  insertion  of  the  deltoid  can  be  preserved,  the  lind)  will 
still  be  very  useful. 

Any  vessels  which  require  it,  e.g.,  brandies  of  the  circumflex  arteries, 
are  then  secured,  sinuses  are  laid  open,  tuberculous  tissue,  any 
remnants  of  diseased  capsule  and  synovial  membrane  removed,  and  the 
sub-deltoid  bursa,  if  involved,  dissected  out,  drainage  provided,  and  the 
upper  part  of  the  wound  closed.  The  drainage-tube  should  pass  from 
the  lowest  part  of  the  wound  in  front  (whether  this  be  within  or  below 
the  capsule),  by  means  of  a  counter-puncture,  to  the  back  of  the  upper 
arm,  so  that  the  site  of  the  operation  may  be  well  drained  while  the 
patient  is  recumbent.  In  making  the  counter-puncture,  from  within 
outwards,  the  close  contiguity  of  the  circumflex  vessels  and  nerve  must 
be  remembered.! 

Where  excision  has  been  performed  for  tuberculous  disease,  iodoform 
emulsion,  and  small  tam[)ons  of  iodoform  gauze  which  has  been  kei)t 
in  a  solution  of  carbolic  acid  (i  in  20)  or  lysol  (2  p.c.)  will  be  employed, 
and  the  same  will  be  made  use  of  in  cases  where  oozing  is  expected. 
The  gauze  thus  used  fulfils  also  the  end  of  opening  out  the  capsule, 
and  encouraging,  aseptically,  the  bone-jDroducing  property  of  the 
detached  periosteum  (Oilier).  At  other  times,  where  the  tissues  are 
healthy,  the  above  tampons  will  be  much  less  needed,  and  the  wound 
may  be  sutured  in  the  upper  part.  In  every  case  a  triangular  pad  of 
sterilised  gauze,  3  or  4  inches  thick  at  its  base,  should  be  placed  in  the 
axilla,  and  the  arm  carefully  secured  to  the  side,  the  elbow  being  kept 
a  little  forward,  and  comfortabh'  retained  away  from  the  thorax  by  a 
sufticiently  thick  layer  of  salicylic  wool.  The  first  dressing  should  not 
be  changed  for  five  or  six  days,  if  possible,  especially  in  children. 
After  the  first  dressing,  the  limb  should  not  be  fastened  to  the  side, 
the  forearm  only  being  supported  in  a  sling.  The  tendency  to 
displacement  forwards  must  be  met  by  a  firm  pad  over  the  front  of  the 
joint.  The  axillary  pad  is  of  the  greatest  importance  and  should  be 
worn  for  six  weeks.  Otherwise,  a  limb  fixed  to  the  side  is  almost 
certain.     Where  the  parts  are  lax  as  after  a  recurrent  dislocation,  or 

*  In  young  subjects  the  epiphysial  cartilage  must  be  left  undamaged,  if  possible. 

t  At  least  two  cases  of  fatal  injury  to  the  circumflex  artery  have  been  recorded.  One 
is  given  by  Gurlt  (^Ob.t.  175,  p.  750).  the  other  by  Prof.  Annandale  (J/<'<f.  Thneii  and  Ga:., 
May  29,  1875).  In  the  latter  the  incision  which  exposed  the  head  of  the  bone  divided  the 
posterior  circumflex  artery  so  close  to  the  main  trunk  that  the  operator  was  obliged  to  tie 
that  vessel  above  and  below  the  opening.  Gangrene  followed,  necessitating  amputation, 
and  the  patient,  get.  62,  died. 
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when,  as  in  old  tuberculous  disease,  the  necessary  interference  with  the 
bone,  attachments  of  tendons,  &c.,  has  been  extensive,  less  liberty 
must  be  given,  or  the  new  joint  will  be  too  loose.  While  the 
fingers  and  elbow-joint  must  be  gently  exercised  daily  from  the  very 
first,  the  date  of  commencing  movements  of  the  shoulder-joint  will 
depend  on  the  lesion  for  which  the  operation  was  performed,  and 
the  condition  of  the  parts  around.  Where  these  are  healthy,  when 
but  little  bone  has  been  removed,  where  it  is  probable  that  new 
bone  will  be  quickly  reproduced,  the  date  must  be  an  early  one. 
As  a  general  rule  it  is  of  no  use  to  begin  before  the  deep  parts  of 
the  wound  are  sufficiently  healed ;  and  this  should  be  some  time 
between  the  second  and  third  weeks.  The  chief  points  to  pay  attention 
to  are — (i)  Care  in  carrying  out  abduction,  lest  the  new  head  of  the 

Fig.  I02. 


Separation  of  the  periosteum  from  the  great  tuberosity,  the  arm  being  turned 
inwards.     The  blunt  dissector  is  that  of  M.  Farabeuf  (Fig.  66).     (Farabeuf.) 

bone  be  lodged  close  to  the  coracoid  process  instead  of  in  the  glenoid 
cavity  ;  (2)  Massage  and  electricity  to  the  muscles,  especially  the 
deltoid  and  the  muscles  attached  to  the  tuberosities  ;  (3)  Exercise  of 
the  rotator  muscles ;  (4)  Making  the  patient  carry  out  the  movements 
of  his  humerus  independently  of  those  of  the  scapula — an  end  very 
difficult  to  ensure  in  the  case  of  a  child  or  in  cases  where  ankylosis  has 
long  existed.  The  above  must  be  daily  and  assiduously  carried  out, 
with  the  occasional  aid  of  an  anaesthetic  if  needful. 

The  practice  of  such  movements  as  bringing  a  gun  up  to  the 
shoulder,  sweeping  with  a  short  brush,  lifting  and  carrying  light 
weights  with  the  limb  abducted,  are  valuable  aids. 

Question  of  Subperiosteal  Resection  (Figs.  102  and  103). — As 
one  of  the  chief  drawbacks  of  the  operation  is  the  poor  amount  of 
abduction  and  elevation  which  remains,  owing,  in  large  measure,  to  the 
humerus  being  too  short  to  be  brought  into  the  glenoid  cavity  when  the 
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deltoid  acts,  I  would  urfijo  very  strongly  that  in  tliis  jcjint  a  trial  of  the 
suhi)ori()steiil  nu'thod  sliould  be  carefully  made,  to  ensure  as  much 
reproduction  of  bone  as  possible.  Von  Langeubeck  {Ai'ch.  f.  klin. 
Chir.,  1874,  vol.  xvi.)  gives  more  than  one  case  in  which  the  arm  could 
be  raised  vertically,  and  the  movements  were  excellent.  While  it  is 
true  that  these  wei'o  cases  of  resection  for  gunshcjt  injury,  and  there- 
fore the  patients  prohnhly  healthy  adults,  on  the  other  hand  preserva- 
tion of  the  periosteum  is  not  likely  to  be  so  easily  elfected  here  as  in 
those  cases  where  it  is  softened  by  disease.  Even  if  the  periosteum 
cannot  be  completely  preserved,  an  additional  half-inch  or  inch  in 
length  gained,  and  an  irregular  knob  or  nodule-like  mass  which  maybe 
moulded  into  a  rudinuMitiiry  head  within  the  new  capsule,  may  make 
much  dilference  in  the  future  mobility  and  usefulness  of  the  limb. 

Fig.  103. 


Separation  of  the  periosteum  from  the  lesser  tuberosity,  the  arm  being  turned 
outwards.     (Farabeuf.) 


M.  Oilier  (loc.  supra  cit.,  t.  i.  p.  35,  t.  ii.  p.  85)  figures  and  describes 
a  specimen  of  a  resected  humerus,  nine  years  after  the  operation. 

The  patient,  set.  26,  had  had  mischief  in  the  joint  for  three  years,  with,  latterly,  suppura- 
tion and  five  fistulas.  Five  centimetres  of  the  humerus,  measured  from  the  summit  of  the 
head,  were  removed.  After  the  operation  he  was  able  to  follow  his  work  as  a  hawker,  and 
to  use  both  arms  ©jually  well  in  lifting  weights.  The  u[)per  end  of  the  humerus  was 
irregularly  expanded,  showing  numerous  bosses  and  depressions  into  which  the  insertion  of 
the  capsule  and  different  muscles  could  be  followed. 

Amount  of  Bone  that  may  be  Removed. — This  will  mainly 
depend  upon  the  amount  of  damage  done  to  the  periosteum,  the 
possibility  of  retaining  it  entire,  and  the  age  of  the  patient. 

Dr.  Maclaren  (_Lancet,  June  7,  1873)  removed  the  head  and  3^  inches  of  the  upper  end 
of  the  humerus  with  an  excellent  result. 
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Langenbeck  mentions  a  case  in  which  the  whole  shaft  of  the  humerus 
necrosed. 

This  was  removed,  the  elbow-joint  being  resected  at  the  same  time,  and  yet  the  repro- 
duction of  bone  was  so  complete  that  the  shortening  was  no  more  than  i|  inch.  The 
patient  was  young,  and  growth  went  on,  though  the  bone  remained  behind  its  fellow. 
The  new  humerus  broke  several  times,  but  the  movements  of  the  shoulder  and  elbow  were 
ultimately  very  satisfactory,  and  the  hand  was  capable  of  most  delicate  movements. 

Prof.  Bilh'oth  {Wien.  Med.  Bldtt.,  March  20,  1884;  Lond.  Med.  Bee, 
1884,  p.  197)  gives  the  case  of  a  patient,  aged  20,  in  whom  the  whole 
of  the  right  humerus  was  removed  when  he  was  12. 

Though  the  periosteum  was  carefully  left  intact,  the  bone  did  not  form  again.  Yet  the 
forearm  was  well  developed,  and  by  means  of  an  ingenious  splint  and  an  artificial 
shoulder- joint,  the  patient  could  use  his  arm  and  hand  well. 

Excision  of  ShoxQder  in  military  Surg-ery. — The  following  points  of  practical 
importance  are  taken  mainly  from  the  Med.  and  Surg.  History  of  the  War  of  the  Rehell'ion^ 
pt.  ii.  p.  519  et  stq.  While  these  statistics  may  appear  unreliable,  gathered  before  the  era 
of  antiseptic  surgery,  it  is  not  improbable  that  in  any  great  campaign,  where  large 
numbers  of  wounded  with  other  gunshot  injuries  than  those  of  small  bullets  of  high 
velocity  have  to  be  treated  at  short  notice,  surgical  history  may  repeat  itself.  Dr.  Otis 
here  draws  conclusions  from  the  histories  of  885  cases,  670  being  for  direct  injury,  and  215 
for  fractures  in  near  proximity  to  the  joint  or  for  consecutive  caries  or  necrosis. 

Excision  of  the  head  of  the  humerus,  together  with  portions  of  the  clavicle  and  scapula 
— e.g.,  acromion,  spine,  coracoid  process,  glenoid  cavity — was  performed  in  42  cases. 

It  is  remarkable  that  the  mortality  is  less  in  this  group  than  in  that  of  simple  removal. 
The  following  remarks  are  quoted  from  Loeffler  : — Fracture  of  the  glenoid  cavity  is 
especially  frequent  in  shot-injuries  of  the  shoulder.  This  complication  makes  the  prognosis 
of  excision  more  serious,  but  is  not  a  contraindication.  If  only  fissures  are  present,  the 
glenoid  cavity  should  not  be  removed.  Tedious  burrowing  of  pus  is  very  likely  in  these 
cases. 

Partial  excision  of  the  head  of  the  humerus  was  done  in  14  cases. 

The  results  do  not  prove  that,  when  the  head  of  the  humerus  is  grooved  or  grazed  by  a 
ball,  it  is  safer  to  slice  off  the  injured  part  rather  than  to  decapitate  the  bone.  Ankylosis 
was  too  frequent  to  permit  much  to  be  said  in  favour  of  partial  excision  in  this  region. 

Date  of  excision  of  shoulder. 

The  primary  cases  were  273,  the  intermediate  55  in  number,  the  results  being  far  less 
satisfactory  than  in  tlie  primary,  "  and  corroborating  the  general  rule  forbidding  opera- 
tions during  the  inflammatory  stage  after  injury,  except  under  circumstances  of  excep- 
tional urgency."  The  mortality  was  twice  as  great  as  in  the  primary,  and  nearly  12  per 
cent,  greater  than  in  the  following.  Secondary,  26  cases,  with  a  mortality  of  50  per  cent. 
The  greater  success  of  primary  excision  can  well  be  understood.  The  condition  of 
the  soft  parts  is  much  more  favourable.  There  is  no  infiltration  or  burrowing  of  pus,  no 
softening  of  parts  or  degeneration  of  muscles,  no  caries  or  osteitis — none,  in  fact,  of  those 
complications  which,  in  secondary  excision,  imperil  the  life  of  the  patient  and  the  useful- 
ness of  his  limb.* 


*  Dr.  Otis  quotes  Eupprecht,  one  of  the  German  authorities  in  the  war  of  1871,  to  the 
same  effect : — "  The  secondary  operations  were  very  much  aggravated  by  deformities, 
gradually  appearing  after  the  injury,  through  thickening  of  the  periosteum  especially, 
and  by  extensive  cavities  succeeding  abscesses.  Immediately  after  the  operation  even, 
healing  was  retarded  by  pus-formations,  sometimes  under  the  clavicle,  in  other  instances 
under  the  scapula,  again  on  the  anterior  aspect  of  the  arm.  Aside  from  the  greater 
muscular  atrophy  due  to  debility  resulting  from  antecedent  tedious  suppurations,  and  to 
pain  and  loss  of  sleep  ;  apart,  also,  from  the  abundant  granulations  attending  secondary 
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Excision  of  the  head  and  portions  of  the  shaft  of  the  humerus  as  well  was  performed  in 
293  cases,  in  190  uf  which  the  precise  lengtli  of  bone  excised  was  specified. 

Thus,  in  twenty-three,  4  inches  ;  in  eleven,  4J  inclics  ;  in  seven,  5  ;  in  two,  5^  ;  and  in 
five,  7  or  8  inches  were  cxcise<l.  While  the  arm  was  shortened  (there  being  very  rarely 
any  restoration  of  \kh\c)  and  feeble,  the  forearm  and  hand  were  usually  most  useful. 
Where  the  arm  was  tlexilo  and  uncontrollable,  an  auxiliary  apparatus,  such  as  the 
ingenious  ones  of  Dr.  Huilson  (/or.  nujn-a  cit.,  Figs.  449,  453),  brought  about  usually 
a  great  improvement. 

Dr.  Otis  (/or.  xupra  clt.,  p.  611)  states  of  shot-injury  resections  : — "  In  the  majority  of 
cases  that  I  have  examined,  motion  in  flexion,  extension,  and  adduction  was  tolerably  well 
preserved.  I  have  met  with  no  instance  of  true  ankylosis.  In  a  large  proportion  of  the 
cases,  the  functions  of  the  forearm  and  hand  were  but  sliglitly,  and  in  many  not  at  all, 
impaireil.  Those  who  argue  that  the  limb  is  useless  after  an  excision  at  the  shoulder, 
because  it  dangles  by  the  side,  display  a  superficial  appreciation  of  the  considerations  to 
be  taken  into  account.  Apart  from  the  inestimable  value  of  even  a  partial  use  of  the 
hand,  the  mere  weight  of  the  limb,  though  its  motor  functions  be  completely  destroyed,  is 
of  advantage  in  preserving  the  equilibrium  of  the  body,  and  avoiding  the  distressing 
deformity  consequent  on  ablation." 

The  following  advice  of  Prof.  Oilier  as  to  the  treatment  of  gunshot  and  other  injuries 
of  the  shoulder-joint  will  be  found  most  useful. 

If  the  head  only  be  fractured,  and  not  in  more  than  two  or  three  fragments,  and  if 
these  are  held  together  and  not  widely  separated,  he  would  trust  to  antisepsis.  If 
suppuration  occurred,  he  would  advise  resection  ;  and  he  points  out  that  a  deferred 
excision  has  one  advantage,  i.e.,  that  time  may  have  elapsed  for  inflammation  of  the 
periosteum  to  have  occurred,  and  thus  its  osteogenetic  properties  may  be  aroused.  If  the 
head  of  the  humerus  be  badly  shattered,  and  the  fragments  much  separated  from  each 
other  and  from  their  periosteum,  he  would  perform  a  primary  excision,  endeavouring  to 
reshape  the  extremity  into  a  new  head.  If  the  splintering  and  damage  to  the  bone  does 
not  affect  more  than  three  or  four  centimetres  of  it,  all  the  damaged  bone  may  be 
resected  ;  but  if  the  mischief  extends  lower  down,  some  risk  must  be  run  and  the  injured 
bone  left.  And  his  course  would  be  the  same  in  the  case  of  a  compound  fracture  of  the 
neck  of  the  humerus  with  dislocation.  If  part  of  the  head  had  escaped  splintering, 
he  would  leave  this  attached  to  the  shaft.  Removal  of  splinters  Prof  Oilier  directs  to  be 
done  with  the  greatest  care  of  the  periosteum,  every  atom  of  this  being  left  in  the  wound. 
While  bullet-wounds  may  be  used  for  drainage,  it  is  rarely  well  to  enlarge  them  or  to 
throw  one  into  another  so  as  to  employ  them  as  the  operation  wound  ;  this  should  be  made 
in  the  usual  place.  With  regard  to  the  comparative  value  of  primary  and  later  excision. 
Prof.  Oilier  allows  that  bone  production  is  less  likely  in  the  former  owing  to  the  periosteum 
being  uninflamed  and  more  diflacult  to  save.  On  the  other  hand,  he  points  out  that,  as 
yet,  we  scarcely  know  what  antiseptic  precautions  and  the  use  of  proper  periosteal 
elevators  will  effect.  Moreover,  in  primary  resection  for  gunshot  injuries  the  patients  are 
usually  young  adults,  and  their  muscles  in  excellent  order. 

In  the  case  of  gunshot  and  other  injuries  in  which  the  damage  is  not  limited  to  the 
head  and  surgical  neck  of  the  humerus,  but  splintei-s  the  upper  half  or  three-quarters  of 
the  humerus,  resection  is  still  urged  by  Prof.  Oilier  {vide  supra)  as  long  as  the  soft  parts 
are  sufficiently  sound  to  survive.  Though  the  functions  of  a  limb  thus  preserved  will  be 
very  imperfect,  the  result  will  be  far  superior  to  that  of  amputation  at  the  shoulder-joint. 
In  any  such  resection  the  antiseptic  precautions  should  be  as  complete  as  possible,  and  any 
long  splinters,  which,  however  much  the  bone  be  shattered,  preserve  their  relation  to  the 
periosteum,  should  be  left,  as,  with  the  aid  of  the  bone  production  of  the  periosteum 
around  them,  they  will  maintain  the  continuity  of  the  bony  column. 

Mr.  G.  H.  Makins,  C.B.  {Surgical  Experience.^  in  South  Africa,  1899— 1900,  p.  236) 
gives  the  following  experience  of  the  results  of  small  bullets  of  high  velocity  :  "  Wounds 


operations,  and  resulting  prejudicially  in  regard  to  the  future  usefulness  of  the  limb,  the 
disadvantages  of  secondary  operations  already  adduced  were  of  sufficient  importance  to 
permit  us  to  declare  that  primary  resection  of  the  shoulder-joint  is  preferable  to  the 
secondary  operation." 
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of  this  articulation  were  by  no  means  common.  This  depended,  I  think,  on  two  points  in 
the  architecture  of  the  joint  :  first,  a  bullet  to  enter  the  front  of  the  cavity  and  traverse 
the  joint  needed  to  come  with  a  great  exactitude  from  the  immediate  front ;  secondly,  wounds 
received  from  a  purely  lateral  direction  calculated  to  pierce  the  head  of  the  humerus  and 
the  glenoid  cavity  were  naturally  of  very  rare  occurrence.  Wounds  of  the  promment  tip 
of  the  shoulder  received  while  the  men  were  in  the  prone  position  were  not  uncommon, 
but  it  was  remarkable  how  rarely  the  shoulder-joint  was  implicated  in  these.  The  question 
of  the  narrow  nature  of  the  clef  t  exposed  also  comes  up  in  this  position.  As  far  as  my 
experience  went,  injuries  to  the  lower  portion  of  the  capsule  accompanying  wounds  of  the 
axilla  were  those  most  often  met  with.  The  ease  and  neatness  with  which  pure  perfora- 
tions of  the  head  of  the  humerus  can  be  produced  was  also  an  important  element  in  the 
frequent  escape  of  this  joint.  No  case  of  fracture  of  the  glenoid  cavity  happened  to  come 
under  my  notice.  I  saw  few  instances  in  which  the  joint  needed  incision,  and  cannot 
recall  or  find  in  my  notes  any  case  in  which  serious  trouble  arose." 


SURGICAL    INTERFERENCE    IN    SEPARATION    OF   THE 
UPPER    EPIPHYSIS    OF    THE    HUMERUS. 

This  is  often  a  difficult  lesion  to  treat.  Under  certain  circumstances, 
operative  interference,  with  the  safetj^  that  modern  precautions,  duly 
carried  out,  give  nowadays,  shoukl  be  resorted  to.  AVe  ma}'  divide  the 
cases  that  call  for  it  into  the  following  groups  : — A.  Cases  of  Simple 
Injury.     B.  Cases  of  Compound  Injury. 

A.  Simple. — These  may  be  further  divided  into — i.  Those  of 
recent  date.     ii.  Those  of  longer  standing. 

i.  Simple  Cases  of  Separation  of  the  Epiphysis  of  recent  date. — - 
Here  interference  is  justified  when  there  is  very  great  difficulty  in 
effecting  reduction  owing  to  complete  separation  of  the  two  parts,  aided 
by  the  rotation  of  the  ei^iphysis  and  the  very  small  size  of  the  upper 
fi'agment.  Mr.  Poland,  in  his  Traumatic  Separation  of  Epiphyses 
(p.  226) — one  of  the  most  striking  works  on  surgery  which  have  ever 
appeared  in  an}'  language,  and  a  mine  of  wealth  as  far  as  its  lucid, 
complete,  and  helpful  instruction  goes — states  that  "one  of  the  chief 
difficulties  in  reduction  occurs  from  the  insertion  between  the  epiphysial 
fragments  of  bands  of  periosteum,  fascia  or  muscle,  or  from  the  pene- 
tration of  the  periosteal  sheath  by  the  diaphysial  end."  Other  cases 
are  those  where,  if  the  displacement  is  corrected,  there  is  much 
difficulty  in  maintaining  the  reduction  when  a  sharp  portion  of  the 
lower  fragment,  having  penetrated  the  deltoid,  is  projecting  under  the 
skin,  and  when  there  is  evidence  of  pressure  on  the  vessels  and  nerves. 

The  operation  should  be  performed  on  some  such  lines  as  these.  An 
incision  is  made  freely  in  the  interval  between  the  pectoral  and  deltoid  ; 
the  cephalic  vein  is  drawn  aside  or  tied  between  double  ligatures.  The 
soft  parts  having  been  wideh'  retracted,  the  ends  of  the  two  fragments 
are  next  identified  and  examined,  any  rent  in  the  periosteum  being 
carefuU}'  enlarged  if  needful.  It  will  now  be  found  possible,  in  some 
cases,  to  replace  the  fragments  in  position,  as  they  will  remain  in 
contact  after  any  fokled-in  fibres  of  muscle  or  periosteum  have  been 
removed.  The  edges  of  the  rent  in  the  periosteum  and  capsule  should 
be  carefully  sutured,  and  it  may  be  well  to  draw  together  with  buried 
sutures  of  sterilised  silk  any  oj^ened-up  periarticular  planes  of  connec- 
tive tissue.  Where  the  fragments  do  not  come  readilj'  into  position,  it 
will  be  needful  to  remove  any  projection  from  the  lower  fragment.      If 
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there  is  any  difficultv  in  retaining  tlie  fragments  in  position  it  will  be 
well  to  wire  them  together,  the  wire  being  hamnioied  down  in  nitit 
(p.  129.)  The  question  of  the  use  of  dniinuge  will  depend  upon  the 
degree  of  disturbance  of  the  parts,  the  amount  of  probable  oozing,  &c. 

In  those  cases  where  the  epiphysial  head  is  not  only  separated,  but 
dislocated  owing  to  the  sev«'rity  of  tiie  injury  having  lacerated  the 
capsule  frei'ly,  Poland  (loc.  aiipra  cit.,  p.  243)  advises  as  folhnvs  : — 

"  Seeing  that  it  is  almost  impossible  to  reduce  the  head  of  the  bone 
in  these  extremely  rare  cases,  an  incision  should  be  made,  with 
antiseptic  precautions,  through  the  skin  and  deltoid  down  to  the  seat 
of  separation,  and  the  epiphysis  replaced  in  position.  It  will  be  found 
necessary  to  open  the  capsule  of  the  shoulder-joint  before  the  epiphysis 
can  be  reduced.  'J'his  should  be  accomplished  by  direct  manipulation 
of  the  head  into  its  place  by  pressure  of  the  thumb  and  fingers,  or  by 
means  of  a  traction-hook  (Fig.  98)  inserted  into  a  hole  drilled  in  it 
after  the  method  advocated  by  McBurney  {Ann.  of  Surg.,  April  1894, 
p.  40S).  The  fragments  should  then  be  fastened  together  in  their 
normal  position  by  means  of  pegs  or  sutures." 

ii.  Cases  of  older  date. — Here,  where  some  weeks  or  months  have 
elapsed,  interference  may  be  called  for,  owing  to  the  limitation  of 
movement,  especially  as  regards  abduction,  elevation,  and  rotation, 
brought  about  by  the  overlapping  of  the  fragments,  their  union  in  a 
faulty  position,  and  the  projecting  callus.  Here,  after  exposure  of  the 
seat  of  union,  and  free  retraction  of  the  soft  parts,  the  surgeon  will 
have  to  follow  the  advice  of  ^I.  C.  Walther  {Rev.  cVOrthop.,  Jan.,  1897, 
p.  43,  quoted  by  Poland,  loc.  supra  cit.,  p.  240),  and  decide  between 
the  necessity  of  completely  resecting  the  callus  in  order  to  place  the 
fragments  absolutely  in  position,  or  to  freel}'  remove  any  projecting 
ends  of  the  diapliysial  fragment,  and  plane  away  any  excessive  callus. 

B.  Compound  Cases. — Here  resection  of  the  projecting  end  of  the 
diaphysis  will  usually  be  required  before  reduction  can  be  effected,  a 
step  that  will  facilitate  the  thorough  cleansing  of  the  parts  which  is  so 
much  required.  Wiring  with  sufficiently  stout  wire,  and  suture  of  the 
rent  in  the  periosteum,  will  be  required,  as  already  indicated  above. 
About  three  weeks  after  any  of  these  operations,  passive  movement 
should  be  begun,  and  perseveringly  continued,  together  with  friction 
and  massage. 


CHAPTER   VII. 
REMOVAL    OF    THE    SCAPULA. 

Indications. 

I.  New  growths.  2.  Caries.  3.  Accidents  —  e.g.,  railway  and 
machinery  accidents. 

I.  As  it  is  the  first  of  the  above  which  chiefly  raise  the  question  of 
removal  of  the  bone,  and  which  present  the  greatest  difficulties,  it  is  to 
removal  of  the  scapula  for  new  growths  tliat  most  of  the  following 
remarks  will  apjily. 

A.  Partial  Removal  of  the  Scapula. — In  a  very  few  cases  {e.g., 

where  the  surgeon,  operating  on  an  exostosis,  is  uncertain  as  to  the 
nature  of  its  base  and  does  not  feel  satisfied  with  gouging  this,  or  where 
he  is  certain  that  he  is  dealing  with  an  unmixed  enchondroma  in  an 
early  stage)  partial  removal  of  the  bone  may  be  sufficient.  The  chief 
essential  points  here  are — (i)  to  freely  expose  the  growth  by  appro- 
priate flaps,  so  that  the  limits  may  be  clearly  defined ;  (2)  to  be 
provided  with  reliable  instruments  of  keen  temper,  owing  to  the 
exceeding  hardness  which  may  be  met  with  here. 

While  some  Continental  writers*  have  given  elaborate  directions  for 
pai'tial  removal  of  the  scapula,  it  is  only  in  the  above  very  few  cases 
that  this  operation  is  likely  to  be  used  by  English  surgeons.  Mr. 
Pollock,  in  his  paperf  on  two  cases  of  removal  of  the  scapula,  thus 
advises  on  this  matter :  "  If  a  portion  of  the  scapula  be  removed,  it 
should  only  be  the  lower  portion.  But  even  if  this  be  attempted,  the 
loss  of  blood  would  probably  be  much  greater  than  if  the  whole  bone 
were  removed;  for  the  wound  is  more  confined,  and  the  wounded 
arteries  are  more  apt  to  retract  behind  the  bone  above,  and  ofl"er  great 
obstacles  to  their  being  secured.  However,  should  the  lower  angle  be 
alone  the  seat  of  disease,  the  attempt  to  remove  the  lower  portion  only 
is  justifiable."  It  must,  however,  be  borne  in  mind  that,  when  a  bone 
is  once  the  seat  of  disease  which  requires  removal,  the  disease  is  very 
apt  to  recur  in  the  portion  left,  and  less  liable  to  do  so  if  the  whole 
bone  be  removed. 

The  above  remarks  of  Mr.  Pollock  are  entirely  borne  out  by  the 
histories  of  cases  which  have  been  watched  after  partial  removal  of  the 
scapula  for  any  growth  save  an  exostosis. 

Thus,  in  January,  1865,  Sir  W.  Fergusson  (^Lancet,  vol.  ii.  1865,  p.  591)  removed  the 
lower  two-thirds  of  the  scapula  for  a sacromatous  growth.  Recurrence  took  place,  and, 
in  the  following  November  the  rest  of  the  scapula,  the  greater  part  of  the  clavicle,  and 
the  upper  extremity  were  taken  away. 

*  E.g.,  M.  A.  Demandre,  Des  Tumeurs  de  V Omoplate  (Paris,  1873). 
f  St,  George's  IIosj).  Hep.,  vol.  iv.  p.  236. 
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Dr.  Bird,  of  Stockport  (^iMiicct,  vol.  il.  1865,  p.  6g6),  removod  the  lower  two-thirds  of 
the  Bfiipuhi  for  li  growth  the  size  of  an  oranj^e  in  the  infraspinous  foss;i,  in  a  ehild  a^cd 
10,  the  bone  being  sawn  through  beliind  the  ncek  in  a  line  with  tlio  supra-.scapidar  notoh. 
A  year  and  a  half  later  the  growtli  rcciuiGd  anti  grew  (piiekly,  the  rest  of  the  ncapula 
being  now  taken  away  togetiier  with  the  head  of  the  humerus,  wliieh  liad  become  adiierent 
to  the  scapula,  !ind  thus  also  recpiired  removal.  A  year  and  a  lialf  later  the  child  remained 
well,  the  use  of  the  hand  "  in  sewing  and  writing  being  very  little  impaired." 

When  in  ddubt  ns  to  partial  or  conijilete  removal 'of  the  scapula  in  a 
case  of  enchondronia,  the  surgeon  will  be  chieHy  guided  by  the 
duration  and  rate  of  progress  of  the  growth,  its  density,  how  far 
it  is  stiictly  localised,  and  whether  there  is  any  evidence  of  adjacent 
nodules  of  ciutihigc,  pointing  to  an  infection  of  the  medulla. 

B.  Removal   of  the    Entire  Scapula   by  itself  {c-g.,  cases 

where  tlir  growth  is  prinniry  from  the  scapula,  and  where  there  is  no 
extension  to  the  humerus  or  into  the  axilla,* — Preparations  against 
shock  should  be  taken,  tiie  extremities  being  bandaged  in  cotton-wool, 
the  head  kept  low,  ether  given,  and  subcutaneous  injections  of  ether 
and  brandy,  and  the  materials  needful  for  injection  of  saline  solution 
(p.  141)  being  in  readiness.  The  patient  is  placed  at  the  edge  of  the 
table  and  rolled  over  to  the  opposite  side.  If  the  growth  is  very 
vascular,  or  the  patient  weakly,  pressure  on  the  subclavian,  if  effectual, 
may  help  ;  or  if,  from  the  extension  of  the  growth,  this  is  rendered 
difficult,  it  may  be  effected  by  making  an  incision  down  to  and  through 
the  deep  fascia  over  the  artery  itself,  in  order  to  enable  an  assistant  to 
put  his  thumb  or  finger  directly  upon  it.t  This  may  be  done  by  a 
separate  incision,  or  by  an  extension  of  that  by  which  the  clavicle  is 
divided.  But  as  the  movements  of  the  limb  may  easily  dislodge  the 
assistant's  finger,  the  operator  will  do  better  to  trust  to  plenty  of 
Spencer  Wells's  forceps,  and  tying  these  off  in  batches  of  four  or  five. 
Great  assistance  will  be  given  by  the  preliminary  ligature  of  the 
subscapular  artery  recommended  by  Mr.  Watson  Cheyne,  C.B. 

This  authority  has  made  use  of  a  preliminary  anterior  incision  in 
removal  of  the  scapula  for  a  large  enchondroma  which  filled  up  the 

•  In  cases  where  the  question  lies  between  removal  of  the  scapula  and  interscapulo- 
thoracic  amputation,  J.  J.  Buchanan,  who  has  considered  fully  the  three  operations  of 
partial  and  complete  removal  of  the  scapula  and  interscapulo-thoracic  amputation 
(^Philadelphia  Medical  Journal,  1900),  advises  that  the  proposal  of  Jennel  [Le  Mid.  Med., 
1895,  t.  i.  p.  251)  be  followed.  "  In  every  case  in  which  it  is  suspected  that  the  axillary 
vessels  and  nerves  may  be  involved  in  a  growth  of  the  scapula,  the  operation  should  be 
so  conducted  that  it  may,  if  desirable,  be  converted  into  a  formal  interscapulo-thoracic 
amputation.  He  makes  the  posterior  and  clavicular  incision  of  Berger,  divides  the 
clavicular  and  acromial  attachments  of  the  deltoid,  and  through  this  incision  makes 
a  digital  examination  of  the  relation  of  the  growth  to  the  vessels  and  nerves.  If  satis- 
factory information  cannot  be  thus  gained,  he  resects  the  external  third  of  the  clavicle, 
separates  the  muscular  attachments  to  the  coracoid,  and  thus  gains  better  access  to  the 
vessels  and  nerves."  Probably  it  would  be  surer  and  safer  to  follow  Berger,  and  in  all 
doubtful  cases  to  begin  with  resection  of  the  clavicle. 

f  As  adopted  by  Prof.  Syme  in  performing  the  old  operation  in  a  case  of  axillary 
aneurysm,  p.  175.  If  the  clavicle  is  going  to  be  removed,  the  subclavian  can  be  com- 
manded by  cutting  down  on  the  clavicle,  freeing  it  from  its  attachments  in  its  inner 
third,  passing  a  flat  director  carefully  beneath  it,  sawing  through  the  bone  here,  and 
removing  a  portion  of  it,  the  finger  being  thus  placed  directly  on  the  subclavian 
(Jeaffreson,  Lancet,  1874,  ^o^-  ^-  P-  759)' 
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axilla,  "projecting  the  pectoralis  forwards  to  a  marked  degree,"  an  inci- 
sion which  he  recommends  in  all  cases  {King's  College  Hasp.  Rep.,  vol.  ii. 
p.  83  ;  Clin.  Soc.  Titans.,  1895,  vol.  xxviii.  p.  284).  In  the  first  instance 
an  incision  was  made,  begiiming  below  at  the  junction  of  the  axillary 
and  brachial  vessels,  and  running  up  in  the  line  of  the  former,  so  that 
the  axilla  is  freely  opened  in  its  whole  extent.  The  anterior  fold  of 
the  axilla  is  raised  so  as  to  expose  the  coracoid  process  ;  the  three 
muscles  attached  to  this  are  next  divided  with  blunt-pointed  scissors 
kept  close  to  the  bone.  This  fully  exposes  the  axillary  artery,  and  its 
subscapular  branch  is  at  once  ligatured.  "  The  patient  was  then  turned 
over,  and  the  operation  was  comjjleted  in  the  ordinary  way.  .  .  ,  The 
ligature  of  the  subscapular  artery  answered  admirably.  In  this  case 
the  patient  lost  extremely  little  blood,  probabh'  not  more  than  an 
ounce  altogether.  The  detachment  of  the  muscles  attached  to  the 
coracoid  process  also  enabled  the  operation  to  be  completed  very 
rapidly,  for  after  the  posterior  scapular  muscles  had  been  divided,  and 
the  trapezius  and  the  deltoid  had  been  raised,  the  acromio-clavicular 
joint  and  the  muscles  going  to  the  head  of  the  humerus  were  practically 
the  only  things  which  had  to  be  divided." 

The  patient  being  turned  over,  flaps  are  quickly  and  freely  turned 
back,  usually  by  a  T-shaped  incision,  one  limb  running  from  the 
acromio-clavicular  joint  inwards  to  the  superior  angle  of  the  scapula, 
while  the  other  and  longer  is  made  at  right  angles  to  the  first  down  to 
the  angle  of  the  scapula.  In  another  case  the  surgeon  maj'  prefer  to 
make  an  incision  along  the  vertebral  border  of  the  scapula,  and  the 
other  at  right  angles  to  it  across  the  centre  of  the  growth.*  In  either 
case  care  iQust  be  taken  not  to  open  the  capsule  of  the  growth. 

When  the  whole  mass  is  thoroughly  exposed,  the  trapezius  and 
deltoid  are  first  severed,  the  arm  being  pulled  awa}'  from  the  trunk. 
The  levator  anguli  and  the  rhomboidei  are  next  cut  through,!  the 
posterior  scapvilar  arter}'  secured,  and  the  serratus  magnus  divided, 
being  first  made  tense  by  lifting  the  scapula  off  the  ribs  upwards  and 
outwards.  The  muscles  on  the  upper  border  are  now|  attacked — 
viz.,  any  remains  of  the  deltoid,  the  omo-hyoid,  and  the  supra- 
spinatus — and  the  supra-scapular  artery  secured.  The  acromio- 
clavicular joint   is    next    opened,   or  else   the   acromion  or  clavicle, § 

•  If  the  skin  is  involved  or  ulcerated,  the  flaps  must  be  so  shaped  as  to  isolate  this. 

t  It  is  a  bad  sign  if  any  of  the  muscles  severed  are  infiltrated  with  growth.  That 
this,  however,  is  not  incompatible  with  a  good  recovery  is  shown  by  the  second  of  Prof. 
Syme's  cases  (^Excision  of  the  Scajnda,  p.  28),  in  which  it  is  stated  that  "  the  tumour 
weighed  between  4  and  5  pounds  ;  it  had  a  soft  consistence  and  a  very  suspicious  aspect, 
which  was  strengthened  by  microscopical  examination,  as  the  muscular  substance  that 
was  taken  away  along  with  the  growth  appeared  to  be  loaded  with  the  germs  of  future 
disease  ;  but  fifteen  months  having  elapsed  since  the  operation  was  performed,  without  the 
slightest  appearance  of  relapse,  it  may  be  hoped  that  the  recovery  will  prove  permanent." 
On  this  point  I  would  refer  my  readers  to  the  case  of  mine  at  p.  219. 

X  If  the  upper  border  can  be  taken  before  the  axillary  one  is  dealt  with,  the  subclavian 
can  be  better  controlled  when  the  subscapular  artery  (a  source  of  free  hemorrhage)  is 
severed.     But  this  vessel  should  have  been  secured  by  Mr.  Cheyne's  preliminary  incision. 

§  Prof.  Spence  (^Edin.  Med.  Journ.,  Aug.  1872,  p.  178)  recommends  that  the  clavicle 
should  be  left,  not  sawn  through,  otherwise  the  head  of  the  humerus  tends  to  project 
through  the  incision,  there  being  nothing  but  skin  left,  the  overhanging  arch  of  bon^ 
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ftccordiii<T  to  the  extension  of  the  growtli  in  tliis  direction,  severed  by 
bone-forceps  or  a  narrow  saw.  If  tht;  acromion  can  be  safely  left,  the 
resultin<i  deforniity — viz.,  (lroi)])in<,'  of  the  shoulder  and  entire  loss  of 
the  action  of  the  trapezius — will  be  lessened. 

The  lower  angle  being  freed  and  the  latissimus  dorsi  (if  involved) 
resected,  the  scapula  can  now  be  dragged  away  from  the  chest  by 
slipping  two  or  three  fuigers  over  the  upper  or  vertebral  border, 
'i'hus,  by  tilting  the  scai)ulu  outwards,  the  axillary  border  can  be 
inspected,  the  teres  and  infraspinatus  nuiscles  severed,  the  position  of 
the  subscapular  artery  defined  by  a  finger  passed  beneath  it,  and  care 
taken  that  this  vessel,  already  tied  by  the  preliminary  incision,  remains 
safely  secured.  The  scapula  being  still  further  pulled  away  from  the 
chest,  the  muscles  attached  to  the  coracoid  process  will  be  seen 
severed,  and  the  scapula  is  removed  by  cutting  into  the  shoulder-joint 
and  severing  the  capsular  tendons  and  the  biceps  and  triceps.  The 
coracoid  process  may  become  detached  at  this  stage  if  partially  eroded 
by  extension  of  the  growth,  or  if  the  patient  be  young.  If  this  happen, 
it  must  be  carefully  dissected  out  afterwards.*  The  different  arteries, 
besides  the  subscapular,  must  be  secured,  if  possible,  before  they  are 
cut.  Too  many  Spencer  Wells's  forceps  must  not  be  left  on  at  one 
time,  or  they  will  be  found  to  interfere  with  the  needful  manipulation 
of  the  bone.  Every  vessel  must  be  thoroughly  secured  by  ligature; 
otherwise,  oozing  is  very  likely  to  take  place  a  few  hours  later. f 

Hjemorrhage  may  be  best  avoided  by  attention  to  the  following 
points:  (i)  Making  use  of  Mr.  Watson  Cheyne's  metliod,  and  securing 
the  subscapular  artery  early.  (2)  Where  this  method  is  not  available, 
a  trial  of  adequate  pressure  on  the  subclavian,  this  being  effected  by  a 
special  incision,  if  needful,  to  command  the  vessel.  Reasons  for  not 
trusting  to  this  have  been  given  at  p.  215.  (3)  Dealing  with  the  axillary 
border  and  subscapular  artery  last.  (4)  In  any  case,  rapid  use  of 
knife  or  scissors  by  the  operator,  aided  by  intelligent  help  from  assis- 
tants in  securing  bleeding  points,  and  from  an  anaesthetist  who  will  not 

having  been  removed.  On  the  other  hand,  sawing  the  clavicle,  while  it  leaves  a  cut 
surface  of  bone  as  a  possible  source  of  irritation,  facilitates  the  operation  somewhat,  as  it 
exposes  better  the  large  vessels  and  the  muscles  attached  to  the  coracoid  process. 

*  If  the  growth  has  involved  the  axillary  vessels  and  nerves,  this  outlying  portion  may 
be  dealt  with  later  on,  after  the  main  mass  has  been  separated  and  removed.  If  it  is 
desired  to  remove  this  extension  of  the  disease  now  while  in  continuity  with  the  scapular 
growth  itself,  the  surgeon  will  have  both  his  hands  free  for  what  is  a  troublesome  dissec- 
tion, by  asking  an  assistant  to  drag  the  main  mass  strongly  backwards.  To  facilitate  this 
step.  Prof.  Syme  Qoc.  supra  cit.  p.  26)  placed  a  piece  of  cord  round  the  divided  extremity 
of  the  clavicle,  for  the  assistant  to  pull  upon.  The  greatest  care  must  be  taken,  when 
dealing  with  projections  into  the  axilla,  to  keep  the  knife,  or  blunt  dissector,  as  close  as  is 
safe  to  the  growth,  for  fear  of  opening  the  large  vessels.  Large  flexible  copper  retractors 
should  also  be  at  hand.  But  it  will  be  well,  in  cases  where  there  is  evidence  of  the 
scapular  growth  having  encroached  upon  the  large  vessels  and  nerves,  to  obtain  leave  for 
the  performance  of  interscapulo-thoracic  amputation.  The  first  step  in  the  operation 
should  now  be  division  and  sufficient  removal  of  the  clavicle,  so  as  to  clear  up  the  state 
of  the  above  important  structures.  If  they  are  involved  by  the  growth  the  major 
operation  (p.  221)  should  be  at  once  resorted  to. 

t  In  a  case  of  this  kind,  Mr.  Berkeley  Hill  transfused  twice,  but  unsuccessfully,  the 
patient  dying  of  shock  and  acute  septicaemia  in  forty-five  hours  (^Brit.  Med.  Joum.^  1880, 
vol.  i.  p.  487, 
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be  unduly  anxious,  is  essential.  (5)  Taking  care  not  to  cut  into  the 
growth  itself.  (6)  By  some  it  is  recommended  to  make  the  incisions 
gradually,  not  larger  than  are  required  at  the  time,  as  a  means  of  mini- 
mising the  haemorrhage.  It  must  be  remembered,  with  regard  to  this 
point,  that  small  and  cramped  incisions  interfere  with  a  free  and  rapid 
hand  and  sufficient  exposure  of  the  parts,  conditions  which  conduce  to 
thorough  dealing  with  bleeding  points,  and  thus  facing  one  of  the  chief 
difficulties  of  this  important  operation. 

Adequate  drainage  is  now  provided  on  account  of  the  liability  to 
subsequent  oozing,  the  attachments  of  the  trapezius  and  deltoid  sutured 
together  with  fine  sterilised  silk,  the  Haps  united,  and  the  arm  secured 
to  the  side  for  a  few  days,  after  which  it  may  be  supported  in  a  sling  if 
the  head  of  the  humerus  does  not  tend  to  protrude. 

In  the  case  of  sarcomata,  removal  of  the  scapula  alone  or  together 
with  the  upper  extremity  (chap,  viii.)  may  be  called  for. 

The  malignancy  of  these  growths  is  well  known,  together  with 
their  tendency  to  involve  surrounding  parts  and  to  creep  into  regions 
inaccessible  to  the  surgeon.     Early  operation  is  imperatively  required. 

In  the  case  of  operation,  the  prognosis  will  be  best,  however  large 
the  growth,  when  the  rate  of  progress  has  been  slow,  when  the  growth 
is  uniformly  hard,  or  if  only  a  certain  amount  of  elasticity  is  combined 
with  the  hardness  (as  in  unmixed  enchondromata)  when  the  outline  is 
distinct  and  well  defined,  and  the  mass  movable  upon  the  ribs.* 

On  the  other  hand,  the  prognosis  is  less  favourable  when  the  out- 
line is  uniform  rather  than  nodulated  or  bossed,  the  feel  semi-elastic 
instead  of  hard,  the  progress  rapid  and  jiainful,  the  different  parts  of 
the  scapula  much  obscured f  and  its  mobility  much  impaired,  the 
outline  of  the  growth  ill  defined  and  lost  indistinctl}'  in  the  axilla. 
Pulsation,  bruit,  enlarged  glands,  infiltration  of  the  skin,  and  an}^  local 
rise  in  temperature  are  also  of  evil  omen.  In  these  cases  when  the 
prognosis  is  unfavourable  the  surgeon  will  do  well  to  resort  to 
interscapulo-thoracic  amputation   (p.  221). 

*  That  this  mobility  is  a  matter  of  some  importance  is  shown  by  the  following  case, 
quoted  by  M.  Sedillot  at  p.  550  of  his  TraltA  de  Medecine  ojjiratoire  :  "  Nous  refusames  un 
jour  d'operer  un  jeune  homme  atteint  d'un  cancer  enorme  du  scapulum,  dont  les  limites 
n'etaient  pas  nettement  fixees,  et  nous  diimes  nous  applaudir  de  notre  abstention  en 
decouvrant  plus  tard,  a  la  n&ropsie,  que  la  tumeur  avait  pen^tre  dans  la  poitrine  et 
envahi  un  lobe  pulmonaire."  Mr.  A.  Marmaduke  Sheild  has  kindly  drawn  my  attention 
to  an  important  case  which  shows  how  easily  a  sarcoma  of  the  venter  scapulas  may 
implicate  the  thorax,  without  any  exact  diagnosis  of  the  position  and  extent  of  the 
growth  being  possible.  A  boy,  at.  10,  was  admitted  under  his  care  with  a  swelling,  the 
size  of  an  orange,  on  the  axillary  border  of  one  scapula.  This  swelling  was  somewhat 
fixed,  moving  but  slightly  when  the  arm  and  scapula  were  raised  at  the  operation.  The 
intercostals  and  pleura  were  found  to  be  blended  with  the  growth.  In  the  attempts  to 
separate  them  the  pleural  sac  was  opened.  Pneumothorax  ensued,  and  death  took  place 
the  next  day.  The  specimen  which  illustrates  this  instructive  case  will  be  found  in  the 
Hunterian  collection,  K.C.S.,  No.  586B. 

t  In  a  very  large  scapular  sarcoma  on  which  Mr.  Pollock  operated,  it  is  stated  that 
"  the  mass  extended  over  the  upper  portion  of  the  scapula,  which  could  not  here  be  traced, 
and  over  the  outer  part  of  the  clavicle,  which  could  not  be  felt  ;  and  also  so  far  into  the 
lower  triangle  of  the  neck  that  the  subclavian  artery  could  not  be  distinguished  or  reached 
by  the  finger."  The  whole  mass  was  removed,  but  the  patient,  aged  47,  died  on  the  sixth 
day,  of  chronic  bronchitis. 
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Condition  of  the  Limb  after  Removal  of  the  Scapula. — A  limb 
thus  preserved  will  be  strong  iiiul  useful.  If  the  clavicle  has  not  been 
nuu'h  interfered  with,  the  cluvicnhir  fiiu-cs  of  the  deltoid  will  remain, 
and  these,  especially  if  sutured  to  the  trapezius,  to^'ether  with  the 
latissinnis  dorsi  and  pectoralis  nnijor,  will  probal)l3'  confer  a  fair 
amount  of  motion  on  the  limb.  In  one  of  Prof.  Syme's  cases,  after 
removal  of  the  scapula  and  the  outer  third  of  the  clavicle*,  and, 
by  a  i>revious  operation,  the  head  of  the  humerus,  the  patient  was 
al)le  to  lift  heavy  weights,  and  to  fill  the  api)ointment  of  provincial 
letter-carrier. 

In  a  very  successful  case  of  Mr.  Symonds'  {Clin.  Sue.  Trans.,  vol.  xx. 
p.  24),  in  which  the  scapula  was  removed  for  osteo-aarcoma,  the  man 
was  in  good  health  two  years  and  a  half  after  the  operation. 

He  was  able  to  do  all  tlie  lighter  work  of  a  carpenter,  including  the  use  of  a  plane. 
Overhead  work  he  could  not  do.  In  this  case  the  articular  surface  of  the  humerus  had 
also  been  removed  about  a  month  later,  as  it  was  thought  to  be  the  cause  of  prolonged 
suppuration. 

The  following  case  is  of  interest  from  the  extension  of  the  sarcoma 
into  one  of  the  scapular  muscles,  the  ill-defined  outline  and  soft  feel  of 
the  growth,  its  long  duration,  and  yet  the  long  period  of  relief  which 
has  followed : 

In  March,  1892,  one  of  the  nurses  at  the  Canterbury  Hospital  was  sent  to  me  by 
Dr.  Alexander,  of  Faversham.  The  outline  of  the  left  scapula  was  replaced  by  a  large 
mass,  of  uniform  outline,  fairly  defined  over  the  lower  two-thirds  of  the  bone,  but  above 
very  indistinct,  semi-elastic  to  the  feel,  without  any  nodules  or  bosses  of  harder  growth. 
The  scapula  was  movable  upon  the  ribs.  The  history  was  one  of  early  pain  eight  months 
before,  for  which  the  patient  used  to  resort  to  the  baneful  remedy  of  rubbing  her 
scapular  region  against  any  hard  projecting  ridge,  e.g.,  a  mantelpiece.  For  the  last  three 
months  the  increase  in  the  size  of  the  swelling  and  in  the  pain  had,  alike,  been  rapid. 
Tlie  scapula  was  removed  in  Bright  Ward,  Guy's  Hospital,  and  I  am  particularly 
indebted  to  Dr.  H.  Hodgson  for  the  masterly  way  in  which  he  administered  the  ether. 
The  most  interesting  point  about  the  case  was  that  the  sarcoma,  which  appeared  to  have 
begun  in  the  infraspinous  fossa,  had  perforated  the  bone,  and  in  many  places  greyish 
masses  of  growth  could  be  seen  blending  with  and  replacing  the  delicate  fasciculi  of  the 
subscapularis.  The  chief  ditBculty  met  with  in  the  after-treatment  was  keeping  the 
patient,  a  highly  neurotic  woman,  and  one  not  amenable  to  treatment,  quiet.  The  wound 
did  not  run  an  aseptic  course.  Ten  days  later,  incisions  were  required  for  drainage  of  the 
suppuration  which  followed.  Later  on,  the  articular  surface  and  epiphyses  of  the  head 
and  tuberosities  of  the  humerus  became  detached.  Two  years  after  the  operation  I  saw 
the  patient.  The  antero-posterior  movements  of  the  shoulder-joint  were  goo<l.  The 
patient  could  nurse  a  delicate  mother,  use  her  needle,  ice,  but  abduction  and  elevation 
were  almost  completely  abolished.  In  spite  of  the  infiltration  of  one  at  least  of  the 
muscles,  there  was  no  evidence  whatever  of  any  recurrence. 

Age  of  the  Patient. — The  scapula  has  been  successfully  removed 
for  growth  at  ages  varying  between  "about  seventy"  and  "about 
eight."  The  former  was  a  patient  of  Prof.  Syme,  who  died  about 
two  months  after  the  operation,  apparently  of  internal  deposits.  The 
latter  case  occurred  in  India,*  the  upper  extremity  being  removed  at 
the  same  time. 


*  A  very  brief  mention  of  this  case  is  given  in  a  letter,  Lancet,  1874,  vol.  i.  p.  819.     It 
is  not  stated  whether  the  patient  was  a  native  or  no. 
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Dangers  of  the  Operation  and  Causes  of  Death. — These  will  be 
the  same  as  those  given  at  the  end  of  the  next  chapter. 

2.  Removal  of  the  Scapula  for  Caries.* — This  needs  no  especial 
mention.  The  parts  being  sufficiently  exposed,  the  operation  will  be 
conducted,  as  far  as  possible,  subperiosteally,  by  means  of  appropriate 
blunt  dissectors  or  periosteal  elevators. 

*  A  good  case  of  this  kind  is  recorded  by  Sir  W.  Fergusson  (Med.-Chir.  Tracts.,  vol. 
xxxi.  p.  310).  An  exquisite  drawing  of  the  scapula — one  of  the  very  best  by  the  hands 
of  the  Baggs — will  be  found  in  the  same  author's  Practical  Surgery,  4th  ed.  p.  309, 
Fig.  144- 


CHAPTER  YIII. 

REMOVAL  OF  THE  UPPER  EXTREMITY,  ARM, 
SCAPULA,  AND  GREATER  PART  OF  THE 
CLAVICLE. 

INTERSCAPULO-THORACIC    AMPUTATION. 

This  operation,  performed  chiefly  for  growths  of  tlie  humerus  which 
cannot  be  comi)letely  removed  by  amputation  at  the  shoulder-joint,* 
occasionally  for  growths  of  the  scapula  (p.  2i8)  and  those  of  the  axilla, 
as  in  Mr.  Stanley  Boyd's  case  (p.  225),  and,  much  more  rarely,  for 
injury,  persistent  carcinoma  of  the  breast  and  tubercular  disease,!  has 
been  of  late  years  advocated  by  M.  Paul  Berger  [L'Anqmtatioii  da 
Memhre  superieur  dans  la  contiguite  du  Tronc,  Paris,  1887)  amongst 
Continental  surgeons,  and  by  Sir.  F.  Treves  and  others  in  this  country 
and  America. 

The  method  described  below  is  that  of  M.  Berger ;  a  very  clear 
account  is  also  given  by  M.  Farabeuf  {loc.  supra  cit.),  and  one  by 
Sir  F.  Ti-eves  {Oper.  Surgery,  2nd  ed.  vol.  i.  p.  380)  :  on  these  I  have 
drawn  largely. 

First  Step. — Division  of  the  clavicle  and  securing  the  vessels.  The 
patient  being  brought  to  the  edge  of  the  table,  with  his  shoulders 
raised,  the  surgeon,  standing  outside  the  limb,  makes  an  incision  with 
a  stout  scalpel  along  the  whole  length  of  the  clavicle,  from  just  outside 
the  sterno-mastoid  muscle  to  a  point  immediately  beyond  the  acromio- 
clavicular joint.      The   incision   divides  the   periosteum  down  to  the 

*  As  in  Mr.  Barling's  case  {Brit.  Med.  Journ.,  vol.  i.  1898,  p.  883),  any  surgeon  in 
doubt  as  to  the  necessity  of  submitting  his  patient  to  so  severe  an  operation,  should  begin 
by  an  incision  between  the  deltoid  and  pectoralis  major,  and  then,  when  the  muscles  are 
thoroughly  retracted,  examine  the  condition  of  the  axilla,  the  glands,  and  determine 
whether  the  large  vessels  and  nerves  are  imbedded  in  the  growth,  &c.  In  other  cases, 
division  and  partial  removal  of  the  clavicle  may  be  required  in  order  to  clear  up  the 
doubtful  point.  In  every  case  this  preliminary  incision  should  be  made  at  the  time  when 
the  operation  is  to  be  completed,  and  not  as  a  preliminary  step.  Dr.  A.  Cobb,  of  Boston 
{^Ann.  of  Surg.,  Feb.,  1905,  p.  267),  relates  a  case  of  interscapulo-thoracic  amputation  which 
emphasises  this  point.  The  case  was  one  of  giant-cell  sarcoma  of  periosteal  origin  of  the 
humerus  of  only  eight  weeks'  duration.  A  diagnostic  incision  being  insisted  on  by  the 
patient,  this  step  showed  that  the  deltoid  was  infiltrated.  Very  sharp  reaction  followed, 
and,  eight  days  later,  when  the  major  operation  was  performed,  sarcomatous  thrombi 
■were  found  in  the  subscapular  vein.  The  possibility  of  these  having  been  dislodged  at 
the  preliminary  operation  is  allowed.     This  paper  is  illustrated  by  two  good  skiagraphs. 

t  In  cases  of  injury  which  appear  to  call  for  so  severe  an  operation,  it  will  always  be 
doubtful  if  the  patient  will  survive  so  severe  a  step.  In  the  two  conditions  last  mentioned 
this  operation  can  very  rarely  be  justified.  In  cases  of  carcinoma  of  the  breast  it  is 
considered  in  the  account  of  this  subject,  q^. v. 
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bone  over  the  middle  portion  of  the  clavicle.  At  this  stage  venous 
oozing  from  the  large  superficial  veins  here  met  with  ma}-^  be  ver}'  free. 
With  a  curved  elevator  (Fig.  66)  the  periosteum  is  separated  from  the 
middle  portion  of  the  clavicle.*  A  large  blunt  hook  (Treves)  or  a 
blunt  dissector  being  passed  under  the  inner  end  of  the  bared  part  of 
the  clavicle,  this  is  sawn  through  with  a  narrow  or  Gigli's  saw.  The 
same  part  of  the  clavicle  being  now  raised  and  steadied  with  lion- 
forceps,  and  the  periosteum  completely  separated  from  its  under 
surface,  the  bone  is  again  divided  at  the  outer  end  of  its  middle  third. 
If  resection  of  part  of  the  clavicle  is  performed,  the  removal  of  bone 
must  be  free  enough  to  facilitate  the  finding  of  the  subclavian  vessels. 
Limited  removal  of  bone  will  much  increase  the  difficulties  of  the  above 
step  (pp.  223  and  225).  The  tendency  of  the  upper  extremity  to  fall 
outwards  after  division  of  the  clavicle  will  increase  the  space  between 
the  two  parts  of  this  bone.  The  exposed  subclavius  with  its  sheath  is 
now  isolated  and  cut  through  close  to  the  site  of  the  inner  section  of 
the  clavicle,  dissected  up  so  as  to  expose  the  large  vessels,  and  turned 
outwards.!  Fascise  of  varying  thickness  will  have  to  be  divided  before 
the  vessels  are  reached  (Treves).  During  this  step  the  great  pectoral 
should  be  freely  divided  especially  in  muscular  subjects,  and  the  upper 
border  of  the  pectoralis  minor  should,  if  possible,  be  defined  ;  the 
surgeon  must  be  prepared  for  troublesome  bleeding  from  the  cephalic 
vein  and  branches  of  the  acromio-thoracic  vessels,  and  he  may  find  a 
guide  recommended  by  Berger — viz.,  the  external  anterior  thoracic 
nerve — eas}^  to  see  or  feel.  This  nerve,  if  followed  upwards,  leads  to 
the  interval  between  the  artery  and  vein.|  These  large  vessels  are 
then  secured  and  divided  between  double  ligatures  of  carefully  sterilised 
silk,  pushed  well  apart  in  each  case,  and  tied  very  securely  before  each 
vessel  is  cut.  The  ligatures  should  be  placed  upon  the  subclavian 
vessels  themselves,  at  a  point  to  which  the  tubercle  on  the  first  rib 
■will  be  a  guide.  If  possible  the  artery  should  be  secured  first,  and  the 
arm  well  raised  while  the  ligatures  are  placed  around  the  vein,  so  that 
as  little  blood  as  possible  be  left  in  the  extremity.  Tying  the  artery 
first  will  lessen  the  size  of  the  vein  and  render  the  securing  of  it  less 
difficult ;  furthermore,  as  pointed  out  by  Prof.  Keen,  if  the  vein  be 
injured,  as  happened  in  his  case,  while  it  is  being  tied,  the  wound  will 
not  be  flooded  with  blood.  If,  however,  the  vein  be  so  much  distended 
as  to  obscure  the  artery,  the  former  vessel  must  be  taken  first.  In 
•either  case  the  greatest  care  must  be  exercised  not  to  injure  this  vessel 
for  fear  of  air  entering  the  circulation.  If  any  such  accident  occur, 
the  spot  must  be  instantly  closed,  and  the  wound  flooded  with  sterile 
saline  solution  or  some  weak  aseptic  lotion.  While  exposing  the 
vessels,  the  supra-scapular  vessels  will  probably  be   seen  crossing  the 

*  This  preliminary  detachment  of  the  periosteum  was  recommended  by  Prof.  Oilier  as 
a  safeguard  against  wounding  the  vessels.  Mr.  Chavasse  (?<)<?.  infra  cit.')  says  that 
"practically  this  step  is  not  to  be  recommended,  as  tiie  periosteum  left  obscures  the 
subclavius  muscle,  and  has  to  be  immediately  divided."  I  should  further  object  to  it,  in 
cases  where  the  operation  is  performed  for  the  removal  of  malignant  disease,  as  likely  to 
favour  recurrence  of  the  growth. 

t  The  subclavius  must  be  thoroughly  divided  in  order  to  obtain  room  for  securing  the 
vein. 

i  Careful  feeling  fur  the  pulsation  of  the  artery  will  be  another  aid. 
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upper  part  of  the  wound,  and  should  be  secured.  The  nerve-cords  slnndd 
be  cut  s(iuiire  and  as  liigh  u\)  as  possiljlc.  IJelore  they  are  severed 
each  shouhl  be  injected  with  eucaine  (p.  226).  Mr.  StiiMley  i^^y^h  "' 
liis  case  {infra,  p.  225),  ihiding  that  removal  of  the  middle  third  of  the 
clavicle  was  insullicient  to  permit  of  easy  ligature  of  the  vein,  which 
lay  beneath  the  inner  third,  removed  another  inch  from  the  bone.  He 
also   found   that   division  of  most   of   the    brachial   plexus   facilitated 

Fio. 104. 


Interscapulo-thoracic  amputation.     Outline  of  the  flaps  (left  side).     The 
posterior  or  cervico-scapular  flap  is  shown  clotted.     (Farabeuf.) 

ligature  of  the    artery,  the    plexus    at   once    starting   into   relief  on 
division  of  the  clavicle. 

Dr.  Le  Conte,  of  Philadelphia  (Annals  of  Surgery,  Sept.  1899), 
recommends  disarticulation  of  the  sternal  end  of  the  clavicle  as  pre- 
feral)le  to  resection.  In  the  latter  the  large  vessels  are  exposed  in  a 
narrow  field  and  at  a  considerable  depth.  Disarticulation  he  believes 
to  be  simpler,  quicker,  and  safer,  by  its  giving  a  much  fuller  exposure 
of  the  vessels.*  The  incision  is  begun  over  the  sternal  end  of  the 
clavicle,  carried  to  about  its  middle,  and  then  curved  downwards  to  the 
anterior  axillary  fold.  The  skin  and  superficial  fascia  are  dissected  up, 
exposing  well  the  inner  two-thirds  of  the  clavicle.     This  bone  is  then 


In  addition  to  the  cases  I  have  mentioned  in  the  footnote,  p.  225,  in  all  of  which 
much  difficulty  was  met  with  in  securing  the  large  vessels,  Dr.  Le  Conte  mentions  three 
others  in  which  the  same  trouble  occurred.  The  operators  were  von  Langenbeck  (^Arcli.f^ 
hlin.  Chir.,  1S62,  Bd   iii.  s.  340)  and  (Oilier  Li/on  JItidical,  Feb.  1885,  t.  xviii.  p.  158). 
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Fig.  105. 


disarticulated  by  severing  its  attachments  to  the  sternum  and  rhomboid 
ligament,  the  clavicular  part  of  the  sterno-mastoid  and  pectcn'alis  major. 
The  clavicle  is  now  pulled  upwards  and  outwards,  and  the  subclavius 
stripped  off  or  divided.  The  pectoralis  minor  is  now  seen  and  divided, 
and  the  vessels  thus  well  exposed.* 

Second  Stage. — Formation  of  the  flaps.  These  are  pectoro-axillary 
and  cervico-scapular,  and,  in  fashioning  them,  the  surgeon  must  be 
guided  by  the  extent  of  the  disease.  The  patient  being  so  placed  and 
steadied  that  the  whole  of  the  scapular  region  is  free  of  the  table,  and 
the  surgeon  standing  between  the  limb  and  the  trunk,  the  pectoro- 
axillary  flap  is  then  traced  as  in  Figs.  104  and  105.  As  there  shown, 
it  commences  in  the  centre  of  the  incision  over  the  clavicle,  runs 
downwards  and  outwards  just  above  the  coracoid  process,  and  then 
parallel   with,  but  a  little    external   to,  the    depression   between   the 

deltoid  and  the  pectoralis  major.  On 
reaching  the  point  where  the  anterior  wall 
of  the  axilla  and  the  arm  join,  the  knife 
is  carried  over  the  lower  edge  of  the  pec- 
toralis major  across  the  axillary  aspect  of 
the  arm  (Fig.  104),  and  then  backwards  and 
downwards  (the  limb  being  well  raised  by 
an  assistant)  so  as  to  pass  over  the  lower 
edges  of  the  latissimus  dorsi  and  teres 
major  and  end  over  the  apex  of  the  scapula 
(Fig.  105).  The  above  incision  only  divides 
skin  and  fasciae.  The  pectoralis  major  is 
next  cut,  and  the  pectoralis  minor  found 
and  severed  near  the  coracoid  process. 
The  top  of  the  axilla  being  now  well  opened 
up,  the  cords  of  the  plexus  are  divided  at 
the  same  level  as  the  large  vessels,  great 
care  being  taken  of  the  central  ligatures  on 
these,  the  patient  being  rolled  over  on  to 
his  sound  side,  and  the  limb  drawn  across 
the  chest.  The  cervico-dorsal  flap  is  next  made  b}-  drawing  the  knife 
from  the  outer  extremity  of  the  clavicular  incision,  straight  back  over 
the  spine  of  the  scapula  to  the  lower  angle  of  this  bone,  where  it 
meets  the  first  incision.  The  skin  and  fascia  divided  by  this  incision 
are  reflected  to  the  vertebral  border  of  the  scapula,  t 

Nothing  now  remains  but  the  third  and  last  stage — viz.,  the  removal 


laterscapulo-thoracic  amputa- 
tion (right  side).     (Keen.) 


*  Dr.  Le  Conte  also  points  out  that  complete  removal  of  the  bone  is  safer  in  cases  of 
growth  than  leaving  the  sternal  end.  This  step  would  also  be  indicated  when  there  are 
great  difficulties  in  finding  the  subclavian  artery  where  the  clavicle  itself  is  involved.  With 
regard  to  this  last  point,  Dr.  A.  Cobb  (Joe.  su2)ra  cit.')  gives  the  warning  "  that  where 
malignant  disease  has  so  extensively  involved  the  tissues  at  the  base  of  the  neck  and  the 
substance  of  the  clavicle  as  to  require  excision  of  the  whole  clavicle,  it  may  be  questioned 
whether  any  operation  is  advisable."  He  advises  against  removal  of  the  whole  bone  as 
unnecessary,  and  as  involving  additional  risks,  e.g.^  wound  of  the  innominate  vein  or 
pleura. 

t  In  a  case  of  cystic  lympho-sarcoma,  in  which  the  growth  covered  the  shoulder  and 
extensively  involved  the  skin  of  the  posterior  triangle,  Mr.  Spencer  QClin.  Soc.  Trans., 
vol.  xxviii.  p.  165)  was  obliged  to  take  skin  from  the  arm. 
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ul  tlic  liiiil).  Tliis  is  eUVcted  by  Llic  division  of"  tlie  trapezius,  omo- 
hyoid, liitissinms  dorsi,  levator  unf^uli,  rhomboids,  and  serratus 
niafjnus.  While  these  muscles  are  severed  the  tlaps  are  well  held 
back,  and  the  limb  suitably  manipulated,  partly  by  an  assistant  and 
partly  l)y  the  left  hand  of  the  ojx'rator.*  l)iu-in<f  this  staj^e  the 
posterior  seapular  and  the  supra-scapular  may  or  may  not  require 
ligatures,  accordinj^  as  they  sprinj^  from  the  iirst  or  the  third  part  of 
the  sjibclavian,  in  the  latter  case  being  on  the  distal  side  of  the  ligature 
(Spencer).  But  of  course  the  mere  mention  of  normal  arteries  gives 
no  idea  of  the  mimher  of  both  veins  and  arteries  that  will  be  met  with, 
enlarged,  in  cases  of  new  growths.  This  makes  it  all  the  more  important 
to  secure  first  the  subclavian  artery  and  vein. 

The  flaps  and  all  the  recesses  of  the  large  wound  are  most  carefully 
scrutinised  for  any  evidence  of  infiltration  or  extension  of  new  growth. 
The  muscles,  especially  the  pectorals  (Stanley  Boyd),  should  be 
cut  short  to  avoid  any  possibility  of  infiltration.  Where  it  is 
thought  advisable  to  shorten  the  nerve  cords,  each  of  these  should 
again  be  injected  with  eucaine  (p.  226).  The  condition  of  the  glands 
in  the  posterior  triangle  should  also  be  investigated.  Drainage  should 
always  be  employed  on  account  of  the  subsequent  oozing. 

Mr.  Stanley  Boyd  {Brit.  Med.  Journ.,  vol.  i.  1898,  p.  883),  related 
the  following  instructive  case. 

Five  weeks  previously  a  man,  set.  25,  had  come  under  his  care  at  the  Charing  Cross 
Hospital  for  sarcoma  of  the  axilla,  which  had  attained  the  size  of  two  fists  in  three 
months.  It  was  not  fixed  to  bone,  but  was  closely  attached  to  some  soft  parts.  There 
was  no  evidence  of  pressure  on  the  great  vessels  or  nerves,  of  involvement  of  the  supra- 
clavicular glands,  or  of  secondary  growths  in  the  viscera,  &c.  Operation  proved  that  the 
great  vessels  and  nerves  were  so  surrounded  by  growth  that  only  an  interscapulo-thoracic 
amputation  would  remove  the  disease.  As  consent  had  not  been  obtained,  nothing 
further  was  done  then.  Four  weeks  later  the  mass  round  the  vessels  had  increased 
considerably,  and  amputation  was  performed  on  Berger's  lines,  with  certain  improve- 
ments in  two  or  three  details,  which  have  been  mentioned  above.  The  patient,  at 
the  time  of  the  report,  was  making  an  excellent  recovery. 

Dangers  of  the  Operation  and  Causes  of  Death. — These  are  : 
I.  Hiemorrhage.f — This  may  be  met  with  from  the  main  trunk,  the 

*  The  humerus,  if  much  invaded  by  growth,  may,  here,  give  way. 

t  Control  of  this  is  the  key  to  the  situation.  The  following  cases  show  what  difficulties 
may  be  met  with  in  meeting  it.  Mr.  Macnamara  (^Lttncet,  vol.  i.  1878,  p.  669),  after 
resecting  part  of  the  clavicle,  was  unable  to  find  the  artery  owing  to  the  large  veins 
exposed.  The  haemorrhage  was  very  great,  and  the  patient  died  on  the  following  day.  A 
portion  of  growth  was  found  to  have  passed  upwards  behind  the  scaleni  muscles.  Mr. 
Chavasse,  in  his  case  QMed.-Chlr.  Trans.,  vol.  Ixxiii.  p.  81),  being  unable,  owing  to  free 
venous  oozing,  to  tie  the  subclavian  vessels,  divided  the  first  part  of  the  axillary  vessels 
between  double  ligatures.  Profuse  arterial  hsemorrhage  followed,  011  the  seventeenth  day, 
from  the  lower  part  of  the  wound,  which  was  granulating  (it  is  not  stated  whether  the 
healing  had  been  aseptic  throughout).  The  second  part  of  the  subclavian  artery  was  tied, 
and  the  patient  made  an  excellent  recovery.  Prof.  Keen  (^Amer.  Journ.  Med.  ScL,  June, 
1894)  met  with  great  trouble  in  securing  the  subclavian  vein.  "  A  large  vein  under  the 
inner  sawn  end  of  the  clavicle  tore,  and  gave  me  much  trouble,  but  finally,  partly  by  a 
ligature  round  the  tissues  in  which  lay  the  vein,  and  partly  by  a  ligature  which  was 
applied  temporarily  round  the  tissues  and  round  the  sawn  end  of  the  clavicle  in  a  groove 
sawed  in  the  bone,  so  as  to  prevent  the  slipping  of  the  ligature,  I  was  able  to  control  it." 
Another  most  instructive  case  is  given  by  Prof.  Keen,  Annals  of  Surgery,  June,  1895. 
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scapular  branches  of  the  subclavian,  the  branches  of  the  axillary,  and 
the  enlarged  anastomosing  veins  in  cases  of  growth.  The  first  two  of 
these  dangers,  and  the  third,  to  a  larger  extent,  will  be  met  by  tying 
the  subclavian  vessels  after  Berger's  method.  This  also  prevents 
entrance  of  air  into  the  large  veins,  allows  of  section  of  vascular 
muscles  like  the  great  pectoral  with  scarcely  any  bleeding,  while  division 
of  the  posterior  muscles,  where  the  arterial  supply  has  not  been  cut  off, 
is  reserved  for  the  last  step  of  the  operation.  If,  after  resection  of  the 
clavicle,  it  is  found  impossible  to  secure  the  third  part  of  the  subclavian 
vessels  owing  to  the  profuse  venous  oozing,  or  to  the  displacement  of 
the  parts  from  invasion  b}'  the  growth,  Mr.  Chavasse  advises  proceeding 
at  once  to  make  the  upper  part  of  the  anterior  flap,  dividing  the  two 
pectoral  muscles,  and,  after  fully  exposing  the  first  part  of  the  axillary 
vessels,  tracing  these  up  to  the  scalenus  anticus  and  tying  the  sub- 
clavian artery  and  vein.  Other  courses  open  are  to  tie  the  subclavian 
vessels  in  their  third  part  in  the  usual  way.  Dr.  Joseph  Bell  {Man. 
of  Surg.  Operations,  sixth  ed.)  provided  for  the  hsemorrhage  by  a 
"skewer"  passed  under  the  clavicle  and  vessels,  and  a  rubber  cord 
looped  round. 

2.  Shock. — This  will  be  met  by  taking  every  step  to  prevent 
shock  and  haemorrhage,  bandaging  the  limbs  and  abdomen,  keeping 
the  body  warm  on  a  hot-water  table,  administering  ether,  emptying 
the  limb  of  venous  blood  before  the  vein  is  tied,  and  completing  the 
operation  as  speedily  as  possible.  Afterwards,  infusion  of  saline 
fluid  (p.  141)  should  be  resorted  to,  if  other  methods — e.g.,  sub- 
cutaneous injection  of  strychnine,  ether  or  brand}',  enemata  of  port 
wine  and  beef-tea,  and  bandaging  of  the  other  limbs — are  insuflicient. 

This  will  be  a  fitting  place  to  refer  to  an  important  point  raised  by 
Harvey  Gushing  {Ann.  Surg,,  Sept.  1902)  in  the  avoidance  of  shock  in 
major  amjjutations  by  cocainisation  of  large  nerve-trunks  preliminary 
to  their  division  as  first  advised  by  Crile  {Problems  relating  to  Surgical 
Operations,  Philadelijhia,  1891).  "The  term  'shock'  represents  a 
peculiar  state  of  depression  of  the  central  nervous  system.  Such  a 
condition  is  usually  brought  about  by  injury  of  one  sort  or  another  to 
peripheral  afi'erent  nerves,  the  impulses  from  the  injury  having  acted 
reflexly  upon  the  vaso-motor  mechanism  in  the  medulla,  so  as  to  cause 
a  marked  fall  in  the  blood-pressure. 

While  shock  may  be  diminished  by  perfect  hgemostasis,  and  pre- 
venting chills,  in  cases  where  shock  is  already  present  before  operation, 
the  possibility  of  prolonged  anaesthesia  and  some  further  loss  of  blood 
render  it  certain  that  a  further  especial  risk  is  attendant  upon  the 
division  of  important  sensory  nerve-trunks.  As  cocaine  injected  into 
a  nerve-trunk  efi^ectually  blocks  the  transmission  of  all  centripetal  or 
sensory  impulses,  cocainisation  of  main  nerve-trunks  central  to  the 
projDOsed  site  of  their  division  in  a  major  amputation  prevents  the 
conduction  of  those  impulses  resulting  from  this  further  injury,  which 
otherwise,  by  acting  reflexly  through  the  medullary  centre,  might 
become  further  factors  in  the  production  of  shock." 

In  illustration  of  the  above  principle,  Gushing  relates  two  cases  of  interscapulo-thoracic 
amputation,  one  of  which  was  done  without,  the  other  with  cocainisation  of  the  chief 
nerve-trunks.  In  both  hjemostasis  was  complete,  and,  except  for  the  above  difference  in 
operative  technique,  the  cases  were  in  every  respect  similar.     Two  charts  recording  the 
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puLse-ratc  arc  given,  showiiifj  disliriotly  that  in  the  cjusc  in  which  the  ncive-trunkH  were 
iliviileil  without  cocainisation  tlicrc  Wiis  niarkotl  evidence  of  shock,  which  was  absent  in 
the  ciuse  where  cocaine  was  em  ployed. 

Lund  {liontim  Mcil.  (ind  Siiry.  Jirurn.,  Apr.  iG,  ifyOj)  relutcH  a  case  of  the  above 
operation  for  sarcoma  of  tlie  brachial  plexus,  probably  dating  to  an  injury  an<l  originating 
in  the  meilian  nerve,  in  which  each  cord  of  the  brachial  plexus  was  injected  with  ten 
minims  of  a  025  per  cent,  solution  of  cocaine  before  division.     The  pulse  was  unaflected. 

In  Ur.  F.  Cobb's  case  (p.  221)  the  same  precaution  was  taken,  with  the  result  that  there 
w;i8  no  shock  whatever  from  (his  operation  ;  the  pulse  remained  at  80  throughout,  and 
did  not  change  iu  volume  at  any  time. 

3.  Septica3mia. — This  is  a  very  probable  danger,  if  the  flaps 
(perhaps  left  needlessly  full)  slough,  or  if  retention  and  bagging  of 
discharges  are  allowed  to  occur  in  the  large  cavity  which  will  be 
present  in  the  stump,  unless  this  is  obliterated  by  pressure,  or  suffi- 
cient drainage  employed. 

4.  Entrance  of  air  into  veins. — This  very  nearly  proved  fatal  in  a 
case  in  which  Mr.  Jessop,  some  years  ago,  removed  the  scapula,  outer 
half  of  the  clavicle,  and  the  upper  extremity  {Brit.  Med.  Journ.,  vol.  i. 
1874,  p.  12). 

In  this  case  the  scapula  seems  to  have  been  removed  owing  "  to  considerable  deficiency 
of  cover "  after  removal  of  an  upper  limb  much  damaged  by  a  machinery  accident. 
"  Whilst  cutting  through  the  last  attachments  of  the  scapula,  two  distinct  loud  whiflEs 
were  heard,  caused  by  the  rush  of  air  into  the  subclavian  vein."  The  operation  was 
completed  while  artiticial  respiration*  was  being  performed,  and  the  lad  recovered, 

5.  Recurrence. — While  the  results  of  this  severe  operation  are,  as  far 
as  immediate  recovery  goes,  good,  recurrence,  in  the  case  of  periosteal 
sarcomata,  takes  place,  as  a  rule,  within  six  or  twelve  months.  Sir  F. 
Treves  {Oper.  Siwg.,  2nd  ed.,  vol.  i.  p.  381)  writes  on  this  point : 
"  Although  iuterscapulo-thoracic  amputation  is  j)robably  the  best 
measure  iu  all  cases  of  sarcoma  (ossifying  or  not)  of  the  upper  part  of  the 
humerus,  the  prognosis  is  very  gloomy.  In  at  least  75  per  cent,  fatal 
occurrence  has  followed  within  a  year."  The  statistics  collected  for 
M.  Berger  (v.  infra)  show  that  the  prognosis  is  better  in  cases  of 
sarcoma  of  the  humerus,  than  in  those  where  the  growth  affects  the 
scapula  or  the  soft  parts,  and  that  it  is  best  of  all  in  chondromata. 

6.  If  the  patient  survive,  an  artificial  limb  should  be  fitted  at  an 
early  date.  It  may  not  admit  of  active  usefulness,  but  it  will  be  of 
service  in  preventing  the  feeling  of  most  irksome  lopsidedness  which 
in  the  convalescence  and  early  getting  about  causes  these  patients  so 
much  discomfort  in  balancing  themselves. 

7.  With  regard  to  the  mortality  of  the  operation,  the  most  recent 
statistics  are  those  collected  by  MM.  Jeanbrau  and  Kiche  forM.  Berger, 
and  brought  by  him  before  the  Society  of  Surgery  of  Paris  {Bull,  et  Mem., 
May  16,  1905,  p.  435).  It  will  be  seen  that  it  varies  widely  ac- 
cording to  the  origin  of  the  growth.  In  cases  of  growth  of  the  humerus 
the  mortality  is  stated  to  have  been  2*75  per  cent.  ;  in  growth  of  the 
scapula  23*80  percent.  ;  and  in  growths  of  less  certain  origin,  e.g.,  soft 
jjarts,  glands,  &c.,  iry6  per  cent. 

*  Unless  the  wound  is  kept  flooded,  this  step  is  not  without  the  risk  of  drawing  in 

more  air. 

15—2 


CHAPTER  IX. 
OPERATIONS  ON  THE  CLAVICLE. 

BEMOVAL    OF    THE    CLAVICLE. 

Removal  may  be  occasionally  required  for  new  growths  or  necrosis. 
In  either  case  it  is  but  rarely  called  for.  That  for  necrosis  differs  in 
no  way,  save  for  the  imiDortance  of  surrounding  i)arts,  from  the  same 
operation  elsewhere. 

Removal  of  the  Entire  Clavicle  for  New  Growths. — The  following 
are  the  chief  points  to  bear  in  mind,  viz.,  that — (i)  The  degree  of 
malignancy  of  sarcomata  of  bone  varies  here,  as  elsewhere,  within 
very  wide  limits  (p.  92).  (2)  That  slowness  of  growth,  a  well-defined 
outline,  regularity  of  expansion  (p.  92),  together  with  absence  of 
swelling  of  the  hand,  will  be  favourable  evidence.  (3)  A  free  incision 
is  needed  along  the  curves  of  the  bone,  witb  any  additional  one  that 
is  required.  (4)  Plenty  of  Spencer  Wells's  forceps  must  be  at  hand. 
(5)  The  acromial  end  should  be  set  free  first,  either  by  opening  the 
joint  or  by  sawing  the  bone,  if  healthy.  (6)  The  freeing  of  the  coraco- 
and  costo-clavicular  ligaments  is  often  a  matter  of  much  difficulty 
owing  to  their  depth  and  the  way  in  which  the  bone  may  be  tied  down 
by  the  growth.  (7)  With  periosteal  sarcomata  of  any  duration,  outlying 
processes  may  be  present.  (8)  If  this  be  the  case  towards  the  inner 
end  of  the  growth,  it  will  require  the  greatest  caution  to  avoid  opening 
up  connective  tissue  which  is  continuous  with  that  of  the  mediastina. 
(9)  Division  of  the  clavicle — a  step  sometimes  taken  to  facilitate  its 
removal — should  be  avoided,  if  possible,  as  the  wound  may  thus  become 
infected  with  growth.  (10)  As  in  all  removal  of  bones  infiltrated  with 
growth,  the  clavicle  may  fracture  during  operation  ;  the  outer  end 
should  then  be  seized  with  lion-forceps  and  dissected  out  so  as  to  give 
more  room  for  dealing  with  the  sternal  extremity.  The  account  which 
follows,  by  Mr.  Bowreman  Jessett  {Lancet,  vol.  i.  1889,  p.  1077),  of  a 
case  in  which  he  removed  the  entire  clavicle  for  a  large  subperiosteal 
sarcoma,  shows  well  the  sort  of  operation  required,  and  the  difiiculties 
likely  to  be  encountered  : 

The  patient  was  a  girl,  aged  16  ;  the  growth  was  of  more  than  a  year's  duration,  and 
extended  over  the  inner  two-thirds  of  the  clavicle.  The  following  were  the  most  important 
points  which  led  the  surgeon  to  recommend  operation  :  The  age  of  the  patient.  The  fact 
that  the  growth  (as  shown  in  an  illustration  which  accompanies  the  paper)  extended  much 
farther  on  to  the  chest  wall  than  it  did  into  the  neck.  It  had  originated  on  the  front  of 
the  clavicle,  and  had  only  quite  lately  caused  any  pressure  on  the  vessels.  The  skin  was 
not  implicated  ;  while  complete  removal  was  doubtful  and  attended  with  much  risk,  if  left, 
the  growth  must  inevitably  have  been  fatal  and,  from  pressure  on  the  large  nerves,  attended 
with  great  pain. 
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A  ^-shaiiod  iiirisioii  was  made,  (lie  liwif,'  liinh  alorifj  the  clavirlo  aii'l  llic  sliorlcr  one 
over  the  stcnio-clavicular  joint  and  growtli.  Flaps  being  reflected,  the  muscles  were 
detaolu'd  from  tjje  bone  as  far  as  jiossible,  and  tlie  outer  fibres  of  the  sterno-mastoid 
divided  on  a  director.  A  metal  spatula  was  next  passed  behind  the  bone  at  the  junction 
of  the  outer  and  middle  thirds,  and  the  bone  divided  here  with  a  narrow  saw,  the  section 
being  completed  with  bone-forceps.  The  inner  fragment  was  then  pulled  forwards  with 
lion-forceps,  while  the  snbclavius  was  carefully  detached  with  scissors  curvdl  on  the  flat. 
Some  difliculty  was  met  with  in  openingthc  sterno-clavicular  joint,  as  this  was  overla|)pcd 
by  the  growth.*  A  further  extension  of  this  over  the  top  of  the  first  rib  made  it  difficult 
to  divide  the  costo-clavicular  ligament,  wliich  was  effected  with  scissors  after  suitable 
dragging  up  and  rotation  of  the  fragment  and  growth.  Care  was  taken  to  leave  untouched 
the  sternal  head  of  the  sterno-mastoid.  The  anterior  and  external  jugular  veins  were 
divided  between  double  ligatures.  The  outer  part  of  the  clavicle  was  then  seized  with 
lion-forceps,  and  removed  (a  small  portion  of  the  periosteum  at  the  extreme  end  being 
left)  after  division  of  the  muscular  and  ligamentous  attachments.  There  was  very  little 
loss  of  blood.  The  patient  made  a  good  recovery,  and  three  months  later  "  the  move- 
ments were  equally  gootl  with  those  of  the  opposite  side."  In  1893,  speaking  at  a 
meeting  of  the  Jleilical  Society,  Mr.  Jessett  said  that  several  small  recurrent  growths 
had  been  removed. 

In  Prof.  Jlott's  case  (^Amer.  Journ.  Med.  Sci.,  O.S.,  vol.  iii.  p.  100)  the  subclavius  could 
not  be  seen,  being  incorporated  with  the  diseased  mass.  This  greatly  increased  the 
difficulty  of  keeping  above  the  subclavian  vein.  This  vein  was  firmly  adherent  to  the 
growth,  but  was  finally  detached  by  the  most  cautious  use  of  the  handle  and  blade  of  the 
knife  alternately.  The  patient  lost  from  16  to  20  ozs.  of  blood,  but  made  a  good  recovery. 
The  growth  was  an  "  osteo-sarcoma,"  the  size  of  two  adult  fists.  The  necropsy,  fifty-four 
years  later  (the  patient's  death  not  being  connected  with  the  growth),  showed  that  J  inch 
of  the  acromial  end  had  been  left,  the  rest  of  the  site  of  the  bone  being  occupied  by  a 
ligamentous  band.  And  the  latter,  no  doubt,  is  the  condition  present  in  the  other  cases 
where  the  after  use  of  the  limb  has  been  so  good.  The  use  of  the  arm  is  said  to  have  been 
complete.  In  Mr.  Travers's  case,  where  three-fourths  of  the  clavicle  were  removed,  there 
was  scarcely  any  restriction  of  the  movements  of  the  arm,  one  of  the  boy's  amusements 
having  been  rowing  on  the  Thames.  Again,  in  a  case  in  which  the  whole  clavicle,  save 
a  small  portion  of  the  acromial  end,  was  removed  for  a  malignant  growth,  the  man 
afterwards  found  no  hindrance  from  the  loss,  being  able  to  act  as  a  bricklayer's  labourer 
and  miner. 

Mr.  Haslam  brought  a  case  before  the  Medical  Society  {Lancet,  vol.  i.  1893,  p.  930)  in 
which  he  had  completely  removed  the  clavicle  five  months  before.  The  growth  was  a 
periosteal  sarcoma,  and  examination  showed  that  its  amount  was  small  in  proportion  to 
the  new  bone  formation.     Some  cartilage  was  also  present. 

Dr.  Vaughan  (^Med.  JVews,  Jan.  8,  1898)  performed  complete  excision  for  a  mixed-cell 
sarcoma.  Twelve  months  later  the  man  was  in  good  health,  and  had  been  carrying  on  his 
work  as  fireman  on  a  steamboat.  Here  it  was  thought  that  suture  of  the  detached  sterno- 
mastoid  and  trapezius  to  corresponding  points  in  the  pectoralis  and  deltoid  had  contributed 
to  the  excellent  functional  result. 

In  February,  1899,  I  saw  my  colleague,  Mr.  Symonds,  remove  the  clavicle  for  a 
mixed-cell  sarcoma.  The  outline  of  the  bone  was  here  masked  by  the  growth,  and 
the  boundaries  of  the  latter  not  well  defined.  The  operation  was  rendered  diflBcult 
throughout  by  the  very  free  bleeding  at  all  points,  the  extent  to  which  the  bone 
was  tied  down,  and  the  consequent  difficulty  of  getting  at  the  coraco-clavicular  and 
costo-clavicular  ligaments.  The  patient  made  a  rapid  recovery,  and  remained  well 
a  year  later. 

A  case  of  angeio-sarcoma  of  the  clavicle  is  recorded  by  Dr.  Beatson, 
of  Glasgow  {Brit.  Med.  Journ.,  vol.  i.  1902,  p.  128).     The  drawing 

*  In  a  case  of  Mr.  Caddy's,  of  Calcutta  {Mtd.  Rcc,  Nov.  19,  1892),  in  which  the  inner 
two-thirds  of  the  right  clavicle  were  removed  for  a  periosteal  sarcoma,  the  pleura  and 
innominate  vessels  were  exposed  in  dissecting  away  a  tongue  of  growth  which  passed  down 
'     behind  the  manubrium.     The  patient  recovered  with  perfect  movement  of  the  arm. 
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accompan_ying  the  paper  shows  the  usual  globular  swelling,  and  gives 
as  good  an  idea  of  the  fixity  which  may  be  met  with  as  it  is  possible 
for  an  illustration  to  do.  The  second  rib  where  eroded  by  the  growth 
required  gouging,  and  some  enlarged  glands,  the  nature  of  which  is  not 
given,  were  removed  from  the  posterior  triangle,  and  six  months  later 
a  further  removal  of  glands  was  performed  which  tlie  microscope  left 
undecided  whether  they  were  sarcomatous  or  inflammatory.  Yet  the 
patient  was  alive  and  well  two  years  after  the  first  operation. 

A  good  instance  of  partial  removal  of  the  clavicle  is  recorded  by 
Mr.  Bland  Sutton  {Clin.  Soc.  Trans.,  vol.  xxiv.  p.  12) : 

Here  the  acromial  half  was  removed  for  a  myeloid  growth  in  a  woman,  aged  26.  The 
chief  difficulties  met  with  were,  first,  the  tightness  with  which  the  bony  capsule  was 
tied  down  over  the  coracoid  process  by  the  coraco-clavicular  ligaments,  these  structures 
requiring  careful  division  with  scissors.  Secondly,  the  supra-scapular  nerve  ran  in 
a  shallow  groove  in  the  capsule  of  the  tumour,  and  was  reflected  without  injury.  Nearly 
four  years  later  there  was  no  evidence  of  recurrence.  A  fibrous  band  united  the  remains 
of  the  clavicle  and  the  acromion,  and  the  patient  could  perform  all  movements  of  the 
extremity  perfectly. 


OCCASIONAL  CONDITIONS  OF  THE   CLAVICLE,  ACROMION, 
OR   THEIR  JOINTS   WHICH   MAY   CALL   FOR  OPERATION. 

A.  Fractures  of  the  Clavicle. — Operative  interference  may,  very 
rarely,  be  called  for  in  some  of  the  following  cases:  (i)  In  recent  cases 
with  very  marked  displacement  difiicult  to  reduce  or  keep  in  position, 
as  in  fracture  of  the  acromial  end,  outside  the  coraco-clavicular  liga- 
ments. (2)  In  compound  and  comminuted  cases,  after  the  wound  has 
been  enlarged  so  as  to  promote  asepsis,  wiring  of  the  fragments  will  be 
quite  justifiable,  especially  if  they  are  comminuted.  (3)  In  cases  where, 
owing  to  excessive  callus  or  pseudarthrosis,  there  is  pressure  on  the 
nerves  or  vessels.  (4)  Where  an  ugly  union  or  pointed  process  of  bone 
presses  on  the  skin  or  causes  disfigurement. 

An  excellent  instance  of  pseudarthrosis*  in  which  pressure  on  the 
nerves  supervened  later,  most  successfully  treated,  has  been  recorded 
b}'  Mr.  Barker  {Clin.  Soc.  Trans.,  vol.  xix.  p.  104) : 

A  boy,  aged  12,  was  noticed  soon  after  birth  to  have  a  fracture  of  the  right  clavicle, 
the  cause  of  this  being  uncertain.  Up  to  nine  years  of  age  the  child  had  no  inconvenience. 
He  was  then  gradually  more  and  more  troubled  with  pressure  on  the  brachial  plexus,  pain 
down  the  arm,  and  a  tendency  of  the  fingers  to  become  stiff  and  fixed  in  a  flexed  position 
in  writing,  this  condition  soon  amounting  to  one  of  painful  spasm,  rendering  the  writing 
quite  illegible. 

With  a  view  of  resecting  the  false  joint,  lifting  the  inner  end  of  the 
outer  fragment  oflf  the  brachial  plexus,  and  wiring  it  to  the  inner 
fragment,  Mr.  Barker  operated  as  follows : 

"Observing  all  the  details  of  the  Listerian  method  of  antisepsis,  I  made  a  semilunar 
incision,  about  3  inches  long,  with  its  two  ends  on  the  clavicle,  and  its  convexity  down- 
wards.    This  corresponded  to  the  middle  of  the  bone,  having  the  false  joint  above  its 

*  Asa  rule,  non-union  or  pseudarthrosis  of  the  clavicle  does  not  cause  the  patient  much 
trouble,  if  it  has  occurred  in  early  life.  Though  the  ends  of  the  bone  may  be  atrophied, 
the  muscles  will  be  found  hypertrophied. 
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centre.  Tlie  flap  of  skin  so  formed  was  turned  upwards  oil  the  bone,  :in<l  widi  it  1 
dissected  up  some  fibres  of  tlie  pectoralis  with  the  object  of  securing  that  tlie  nutrition  of 
the  skin  should  not  be  disturljed  by  dividing  its  deeper  vessels.  The  bone  being  thus 
exposed,  a  false  joint  was  found  between  the  broken  ends,  which  were  unitcfl  by  fibrous 
tissue.  I  now  divided  the  outer  end  of  the  inner  fragment  obliquely  in  a  plane  running 
from  within  outwanls,  and  from  before  backwards.  The  section  was  made  with  Gowan's 
osteotome,  and  was  (lo?ie  very  cautiously,  so  as  to  disturb  the  periosteum  and  soft  parts  as 
little  as  ])ossible,  and  obviate  all  risks  to  the  vessels  running  beneatli  the  clavicle.  I  then 
placed  the  osteotome  on  the  inner  end  of  the  outer  fragment,  and  divided  it  in  a  plane 
corresponding  to  that  of  the  section  of  the  inner  fragment.  Here  my  first  cut  was  too 
oblique,  and  I  withdrew  the  blade  of  the  saw  ;  but  the  second  was  accuiately  placed  and 
sacrificed  loss  bone.  I  now  lifted  the  inner  end  of  the  outer  fragment  off  the  brachial 
plexus,  and  placed  its  cut  surface  resting  upon  that  of  the  inner  portion  of  the  bone.  A 
silver  wire  was  then  passed  through  both  ends  from  before  backwards,  and  twisted  firmly .  This 
seemed  to  secure  sufficient  fixation  of  the  two  portions,  and  the  ends  of  the  wire  were  cut, 
and  the  twisted  portion  bent  level  with  the  bone.  The  skin  was  then  united  with  ordinary 
carbolised  catgut,  the  eilges  of  the  pectoral  muscle  having  been  first  brought  together  with 
stitches  of  the  same.  A  strand  of  catgut  was  also  inserted  between  the  lips  of  the  wound 
for  drainage.  No  blood  to  any  amount  was  lost,  and  the  wound  was  a  dry  one  ;  I  there- 
fore dressed  it  with  powdered  iodoform  and  salicylic  wool,  considering  the  latter  more 
elastic  than  gauze.  Plenty  of  ordinary  wool  was  added  for  padding,  and  over  all  a 
pliister-of-Paris  bandage  was  laid  on." 

The  wound  united  by  first  intention,  and  the  dressing  was  not  removed  for  fourteen  days, 
when  all  healing  was  complete.  The  plaster  corset  was  then  removed  in  a  fortnight,  and 
a  mass  of  callus  could  be  folt  at  the  seat  of  operation.  A  week  later  the  power  of  writing 
was  found  to  be  much  improved,  and  the  arm  became  perfect  in  all  its  functions. 

Mr.  R.  Pollard  (^Brif.  Mcd.Jouru.,  vol.  i.  1887,  p.  676)  records  a  case  of  ununited  fracture 
of  about  four  months'  duration,  in  an  infant  aged  eighteen  months,  in  which  he  resected 
and  wired  the  fragments  with  an  excellent  result.  Sound  union  followed,  and  the  arm, 
previously  hardl}'  used  at  all,  was  moved  as  well  as  the  other. 

In  those  cases  where  much  deformity  has  followed  union  of  a 
fractured  clavicle,  it  will  be  quite  justifiable,  with  strict  antiseptic 
precautions,  to  explore  and  remove  the  projecting  bone  with  an 
osteotome  or  saw. 

I  have  done  this  in  a  young  woman  in  whom  a  very  ugly  projection  remained  after  the 
union  of  a  fracture  some  years  before.  The  wound  healed  in  eight  days,  and  not  only  was 
the  deformity  removed,  but  the  pain  in  the  hand  and  weakness  of  the  limb  (no  doubt 
very  largely  neurotic)  disappeared  entirely  after  this  operation,  which  was  performed  at 
the  patient's  urgent  request. 

I  think  such  steps  may  well  be  taken  more  frequently.  The 
subclavius  renders  the  important  parts  below  the  clavicle  quite  safe. 

B.  Dislocations. — It  is  well  known  that  occasionally  dislocations 
of  the  clavicle,  especially  those  of  the  sternal  end,  are  most  difficult  to 
maintain  in  place  after  reduction.  Modern  surgery  will  render  wiring 
of  the  bone  ends  after  they  have  been  curetted  or  resected,  according 
to  the  damage  done,  safe  and  effectual. 

In  August,  1899,  I  removed  the  sternal  end  of  the  clavicle  for  an  old  dislocation 
upwards  and  backwards  in  a  patient  at  Guy's  Hospital.  Only  the  cartilage  was  shaved 
off  on  the  sternal  facet.  The  wire  employed  was  removed  in  three  weeks.  When  the 
patient  left  the  hospital,  five  weeks  after  the  operation,  the  deformity  was  entirely 
removed  and  the  parts  were  soundly  consolidated.  Four  weeks  later  he  had  resumed  his 
work.  He  could  raise  his  arm  to  a  right  angle,  and  the  movements  were  increasing.  It 
is  fair  to  add  that  resection  was  performed  by  an  American  surgeon,  Cooper,  of  San 
Francisco,  as  long  ago  as  1861  (_A»ier.  Journ,  Med.  Sci.,  April  18t31),  in  three  cases  of 
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acromio-clavicular  dislocation.     In  each  case  the  lesion  was  of  several  years'  standing, 
and  the  usefulness  of  the  limb  much  impaired.     In  all  three  the  result  was  excellent. 

I  have  operated  by  resection  and  wiring  in  three  cases  of  acromio-clavicular  dislocation, 
two  of  these  being  primary  and  one  a  secondary  operation.  In  two  the  result  was  perfect. 
In  the  third,  one  of  the  primary  cases,  infection  followed,  and  the  wire  had  to  be  removed. 
The  deformity  was,  however,  removed,  and  the  union  was  secure.  The  infection  was  due 
to  mv  omitting  to  use  drainage.  The  patient,  a  middle-aged  bulky  man,  had  fallen 
heavily  when  drunk.  There  was  much  deep  extravasation  of  blood  extending  between 
the  coraco-clavicular  ligaments.  This  fact,  and  the  probability  of  the  thick,  dirty  skin 
being  imperfectly  cleansed  ought  to  have  called  for  drainage. 

C.  Disease  of  the  Joints. — It  is  well  known  how  obstinately 
tubercular  disease  sometimes  settles  on  the  sterno-clavicular  joint.  The 
simplicity  and  the  superficial  position  of  this  joint  render  erasion, 
followed,  if  need  be,  by  removal  with  a  chisel  or  osteotome  of  one  or 
both  bone-ends,  a  most  successful  operation,  as  I  have  found  in  two 
cases. 


CHAPTER  X. 

SKIN  GRAFTING  BY  THIERSCH'S   AND   OTHER 
METHODS. 

Thiersch's  metliod,  in'onioting  as  it  does  rapid  and  sound  healing  witli 
a  minimum  of  contraction,  is  often  called  for  where  large  open  surfaces 
are  left  to  heal — cj/.,  after  burns,  removal  of  a  cancerous  Ijosom  on 
wide  lines,  ulcers  of  the  leg,  extensive  lupus,  and  the  like.  The 
following  steps  must  be  carefully  considered  : — 

i.  Preparation  of  the  patient  and  surface  to  be  grafted.  The 
patient  njust  be  in  satisfactory  condition,  and  one  who  can  be  relied 
upon  to  keep  absolutely  still.  The  surface  must  be  either  a  recently- 
made  wound,  or,  if  an  ulcer  of  an}'  kind,  one  in  which  healing  lias 
begun.  But,  above  all,  it  must  be  aseptic.  If  the  surface  be  foul, 
there  is  nothing  better  than  curetting  once  or  twice  with  the  aid  of 
eucaine  if  needful,  boracic  acid  fomentations  and  the  occasional  applica- 
tion of  pure  carbolic  acid.  The  adjacent  skin  must  be  shaved  over  a 
sufficient  area  after  thorough  soaping,  then  cleansed  with  turpentine, 
and  again  carefully  purified  with  soap  and  a  nail-brush.  In  two  or 
three  days'  time,  when  the  ulcer  shows  the  usual  evidence  of  healing, 
one  of  the  usual  aseptic  dressings  is  applied,  viz.,  iodoform  gauze 
wrung  out  of  carbolic  acid  lotion  (i  in  30),  and  green  protective,  or 
cyanide  gauze  out  of  a  sublimate  solution  (i  in  4000).  Either  gauze 
is  bandaged  on  with  salicylic  wool.  The  shaving  should  be  repeated 
every  four  days. 

ii.  Preparation  of  the  area  from  which  the  grafts  are  to  be  taken. 
Thirty-six  hours  before  the  operation  the  skin  of  this  area  is  to  be  care- 
fully disinfected  in  a  manner  similar  to  that  already  detailed,  especial 
care  being  given  to  such  regions  as  the  axilla,  and  an  aseptic  dressing 
must  be  worn  up  to  the  time  of  the  operation:  oedematous  granulations 
will  require  further  curetting. 

iii.  The  actual  grafting.  The  anaesthetic  having  been  given,  and 
the  surface  to  be  grafted  exposed,  the  superficial  layer  of  granulation 
tissue  is  to  be  removed  together  with  the  edge  of  the  ulcer,  whether 
healing  or  no.     Every  atom  of  the  watery  layer  of  granulations  should 

*  I  have  dealt  with  this  subject  here,  as  I  prefer  to  take  Thiersch's  grafts  from  the 
skiu  of  the  shoulder,  arm,  and  forearm.  Others — viz.,  Messrs.  Watson  Cheyne,  C.B.,  and 
Burghard  {Surg.  Treat.,  pt.  i.  p.  50)  [the  account  given  by  these  writers  is  most  practical 
and  helpful  :  I  have  taken  many  hints  from  it],  and  Duplay  and  Reclus  (^Traite  de  C/iir., 
t.  i.  p.  278) — recommend  the  front  of  the  thigh.  I  prefer  the  first  region,  as  possessing 
more  vascular  and  more  easily  sterilised  (because  less  hairy)  skin.  It  further  presents 
obvious  advantages  in  women.  In  extensive  cases,  e.g.,  burns,  the  grafts  must  be  taken 
from  )x)th  regions, 
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be  removed  with  a  sharp  spoon.     The  next  step  is  to  arrest  the  free 
oozing  which  follows.     This   is   effected  by  firm  pressure,  applied  by 
means  of  sterilised  green  protective*  and  salicylic  wool  firmly  bandaged 
on.      The  surface  from  which  the  grafts  are  to  be  taken  is  now  exposed 
and  again  cleansed.     The  operator,  with  his  hand  placed  under  the 
limb,  stretches  the  skin  from  side  to  side,  while  assistants  keep  it  on 
the  stretch  above  and  below.     With  a  broad  and  heavy  razor  (carefully 
sterilised)  the  grafts  are  now  taken.     The  blade  is  placed  at  such  an 
angle  to  the  skin,  that  when  it  is  entered  and   carried  along  it  will 
remove  a  very  thin  shaving  of  the  epidermis,  filmy  and  greyish-white, 
falling  at  once  into  delicate  folds  as  it  is  cut,  and  exposing,  and  onl}'- 
just  exposing,  the  tops  of  the  papillae.     It  is  then  cai-ried  on  with  a  lateral 
to  and  fro  sawing  movement.     The  skin  must  be  kept  carefully  on  the 
stretch  all  the  time,  and  the  razor  must  be  wetted  from  time  to  time 
with  a  few  drops  of  sterilised  salt  solution  or  boracic  acid.f     The  grafts 
should  be  about  two  inches  wide,  and  four  or  five  inches  long,  and 
should  consist  only  of  the  horny  and  the  superficial  part  of  the  Mal- 
pighian  layer,  the  tops  of  the  papillae  being  only  just  trenched  upon. J 
Any  tendency  the  grafts  may  show  to  curl  up  in  front  of  the  razor 
should  be  checked  by  an  assistant  carefully  keeping  the  part  cut  on  to 
the  razor.     When  the  cutting  of  each  graft  is  finished,  an   assistant 
should  set  it  free  by  one  stroke  of  a  pair  of  sharp  scissors.     If  the 
bleeding  on   the  area  to  be  grafted  has  ceased,  tlie  grafts  should  be 
transferred   directly   on  the   razor    or  a    microscopical    section-shifter 
(Ballance),  laid  down  each  on  their  cut  surface,  and  then  gently  and 
evenly  flattened  out  with  needles.     If  the  bleeding  has  not  ceased  it 
will  be  preferable  to  follow  the  advice  of  Watson  Cheyne  and  Burghard 
(vide  supra),  and  to  leave  the  grafts  lying  on  the  bleeding  surface,  this 
plan  being  more  likely  to  retain  the  vitality  of  the  grafts  than  that  of 
putting  them  into   a  warm   saturated   solution  of   boracic    acid.     All 
layers  of  clot,  oozing  or  other  liquid,  must  be  carefully  removed  from 
the  surface  to  be  grafted,  with  dossils  of  sterilised  gauze.     The  writers 
just  mentioned  give  the  two  following  useful  hints  :  "  The  grafts  should 
overlap  the  edges  of  the  skin,  and  also  each  other,  so  that  no  part  of 
the  raw  surface  is  left  exposed,  for  granulations  always  spring  up  on 
the  uncovered  parts  ;  furthermore,  a  thin  scar,  which  may  subsequently 
break  down,  is  left  at  these  points.     In  spreading  out  tbe  graft  it  will 
be  found  that  air-bubbles  collect  beneath  it,  and  also  that  some  amount 
of  oozing  goes  on,  and  the   bubbles   and   clot  may  prevent  complete 
adhesion  of  the  graft.     Hence,  the  next  procedure  is  to  get  rid  of  them 
by  pressure.     If  that  be  attempted  by  means  of  sponges  in  the  hands, 
the  graft  is  apt  to  be  displaced.     The  following  is  the  best  plan  :  Strips 
of  protective  about  an  inch  in  breadth,  and  long  enough  to  overlap  the 
edges  of  the  wound,  purified  in  i — 20  carbolic  lotion,  and  subsequently 
rinsed  in  boracic  lotion,  are  applied  firmly  over  the  grafted  surface, 

•  This  must  be  used  now  ;  otherwise,  gauze  or  sponges,  when  removed,  would  cling  to 
the  surface  and  start  fresh  bleeding. 

f  The  usual  powerful  aseptic  lotions  may  injure  the  vitality  of  the  grafts,  and,  if  the 
surfaces  have  been  rendered  aseptic,  such  lotions  will  no  longer  be  needed. 

X  A  test  of  the  proper  depth  cut  into  by  the  razor  is  shown  by  the  nature  of  the 
bleeding,  and  the  rate  at  which  this  follows.  It  should  be  minutely  punctiform,  very 
slight,  and  slow  in  making  its  appearance. 
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beginning;  at  the  lower  part.  Each  strip  should  overlap  the  one  below, 
just  as  in  the  case  of  stra])piiifj,  and  they  should  extend  well  on  to  the 
skin  at  each  end.  If  each  strip  as  it  is  put  on  be  f^'rasped  by  the  two 
ends  and  firmly  pressed  down,  tlie  ])r(^ssur(!  thus  applifid  sufliccs  both 
to  exptd  th(>  aii'-bubblcs  and  blood,  and  idso  to  arrest  further  capilliiry 
oozin<^."  When  the  surface  to  be  ^'rafted  is  C(nni)letely  covered  witli 
grafts  and  strips  of  green  protective,  a  dressing  of  iodoform  or 
cyanide  gauze  and  salicylic  wool  is  applied,  with  firm,  even  pressure. 
If  the  surface  be  on  a  limb,  this  must  be  kept  at  rest  on  a  splint.  The 
surface  from  which  the  grafts  were  taken  is  next  dressed  in  the  same 
way  as  the  ulcer,  this  dressing  being  left  on  for  a  week  or  ten  days. 
The  dressing  on  the  gnifted  surface  should  be  left  undisturbed  for  five 
or  more  days,  if  possible.  Its  removal  must  be  effected  with  nnich 
carefulness  ;  gentle  washing  with  dilute  carbolic  acid,  sublimate,  or  lysol 
lotions,  or  careful  syringing  should  be  employed  lest  any  of  the  grafts 
be  peeled  off  with  the  ])rotective.  All  is  doing  well  if  the  grafts  have 
a  pink  colour  and  are  adherent.  If  white  or  greyish  in  tint  they  are  no 
longer  alive. 

AVhere  a  surgeon  is  in  doubt  as  to  the  asepticity  of  the  area  to  be 
grafted,  and  where  reasons  ai-e  present  for  losing  no  time,  I  strongly 
advise  the  use  of  formnlin.  The  parts  having  been  thoroughly  cleansed, 
for  some  hours  before  the  grafting  compresses  of  i  or  2  per  cent, 
solution  of  formalin  are  applied.  At  the  time  of  the  operation  the 
granulations  will  be  characteristically  dry  and  hard,  and  must  be 
removed  with  curved  scissors  rather  than  a  curette.  The  bleeding  is 
arrested  and  the  grafting  completed  as  advised  above. 

The  technique  of  grafting  on  a  fresh  wound  is  in  all  essential  points 
similar  to  the  above.* 

Wolfe's  method.  Here  the  whole  thickness  of  the  skin  and 
subcutaneous  fat  is  removed  without  any  pedicle  from  the  most 
vascular  area  attainable.  While  the  percentage  of  failure  is  much  greater 
than  in  Thiersch's  method,  cases  occasionally  present  themselves  in 
which  a  trial  of  this  method  is  indicated,  e.cj.,  when  a  thicker  covering 
is  required  than  is  afforded  by  Thiersch's  method,  as  in  the  palm  of  the 
hand.  When  this  method  is  successful  its  results  are  most  satisfactory. 
While  part  of  such  a  flap  may  perish,  enough  may  survive  for  the 
surgeon's  purpose.  Mr.  Keetley,  whose  experience  in  plastic  surgery 
and  his  ingeniousness  in  adopting  its  different  methods  are  well  known, 
thus  describes  Wolfe's  method  {Lancet,  Mar.  4,  1905).  When  such 
a  graft  has  been  cut  out,  half  a  dozen  Spencer  Wells's  forceps 
should  be  attached  around  its  edges.  "  Place  it,  raw  surface  upwards, 
on  a  sterilised  towel  and  a  convex  surface,  usually  the  thighs  or  chest  of 
the  patient.  Stretch  the  flap  in  every  direction  by  pulling  at  the 
forceps.  Shave  off  all  the  fat.  Stretch  the  flap  again  to  take  the 
tendency  to  curl  up  out  of  it.     Swing  it  into  place.     Secure  it  with  a 


*  To  take  one  particular  instance.  Anyone  who  has  to  face  the  difficulties  presented 
by  a  case  of  avulsion  of  the  scalp  will  find  useful  information  in  a  paper  by  Dr.  Mellish 
(Jm«.  of  Surg.,  1904,  p.  644).  Owing  chiefly  to  the  difficulty  of  maintaining  adequate 
even  pressure  of  the  dressings,  without  injurious  pressure  upon  the  subjacent  Thiersch's 
grafts,  the  cure  took  about  seventy  days.  The  hint  is  given  to  preserve  the  hair,  in  the 
case  of  a  woman,  for  a  wig.     Good  photographs  accompany  the  paper. 
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few  sutures.  But  cut  away  all  the  forceps  so  as  to  leave  no  bruised 
skin  behind,  the  most  rigid  asepsis  being  desirable  to  secure  success." 
Mr.  Kenned}',  of  Glasgow,  discusses  the  relative  value  of  the  three 
methods,  Eeverdin's,  Thiersch's,  and  Wolfe's  {Glasgoiv  Hospital 
Reports,  vol.  ii.  igoo,  p.  198),  and  gives  cases  in  which  such  flaps 
taken  from  the  extremities  were  used  to  fill  up  gaps  left  by  the  removal 
of  cicatrices  which  had  caused  contraction  of  fingers  into  the  palm. 
The  same  surgeon  has  published  {Brit.  Med.  Journ.,  April  29,  1905) 
some  figures  which  show  excellently  what  Wolfe's  method  may  efi'ect  in 
like  cases. 

Reverdin's  method.  While  undoubtedly  inferior  to  that  of 
Tliiersch  this  method  has  still  a  place  in  surgery  as  in  completing  the 
healing  of  a  large  burn  or  lupus  of  the  face.  Owing  to  its  not  needing 
an  anaesthetic  patients  will  in  such  cases  gladly  submit  to  it.  A  portion 
of  skin  being  picked  up  with  a  needle,  it  is  quickly  removed  witli  small, 
sharp,  curved  scissors.  The  use  of  the  prepuce  for  grafting,  theoretically 
so  admirable  in  hospital  practice,  often  fails  owing  to  the  prepuce  not 
being  secured  sufficiently  fresh,  to  its  being  incompletely  sterilised,  and 
to  its  tendency  to  curl  up.  If  it  be  employed  it  should  first  be  slit  up, 
and  then  as  completely  sterilised  as  possible,  and  well  stretched  by  the 
means  described  above.  It  is  then  cut  into  three  or  more  portions,  and 
where  the  surface  to  be  grafted  is  large,  these  are  taken  by  two 
operators  and  cut  up  into  minute  portions.  As  in  all  cases  of 
Pteverdin's  grafting  these  should  be  placed  thickly  together  so  as  to 
leave  no  room  for  granulations  to  spring  up  between  the  islets  and 
destroy  them,  and  this  should  be  especially  done  round  the  edges, 
in  the  neighbourhood  of  the  growing  epithelium. 

For  some  further  information  I  will  refer  my  readers  to  the  section 
on  the  "  Plastic  Surgery  of  the  Face,"  and  to  that  on  "  Conservative 
Surgery  of  the  Hand"  (p.  20). 


PART  11. 
THE  HEAD  AND  NECK, 


CHAPTER     I. 

OPERATIONS    ON    THE    SCALP. 

But  few — viz.,  those  for  large  fibro-cellular  growths,  and  the  vascuhir 
over  known  as  aneurysms  by  anastomosis,  &c. — will  require  mention  in 
a  work  like  this. 

FIBRO-CELLULAR   GROWTHS,   MOLLUSCUM    FIBROSUM, 
OR  PACHYDERMATOCELE   OF  THE   SCALP. 

These  rare  growths  occasionally  require  removal,  on  account  of  their 
hideous  deformity.*  The  chief  points  of  importance  in  such  operations 
are — (i)  The  hfemorrhage.  This  may  be  terrific,!  copious,  and  weep- 
ing from  every  part,  owing  to  the  huge  size  of  the  growth  and  the 
vascularity  of  the  parts.  It  is  best  met  by  an  ingenious  precaution  of 
Mr.  Hutchinson's,!  who  prevented  all  arterial  haemorrhage  during  an 
extensive  operation  of  this  kind  by  applying  round  the  head,  just  above 
the  ears,  a  Petit's  tourniquet  with  a  narrow  strap,  cotton-wool  being 
placed  over  the  eyes.  Nowadays,  india-rubber  tubing  (p.  243),  which  can 
be  sterilised,  strong  india-rubber  bands,  with  pads  over  the  chief  arteries, 
would  be  preferable.  (2)  The  need  of  maintaining  strict  asepsis.  As 
nearly  the  whole  thickness  of  the  scalp  affected  must  usually  be  sacri- 
ficed, the  pericranium  may  be  damaged  and  the  bone  necessarily 
exposed.     The  risk  of  septic  osteitis  and  then  phlebitis  of  the  veins  of 


*  A  good  illustration  of  these  growths  is  given  by  Mr.  Hutchinson  {Lond.  Hasp.  Rep., 
vol.  ii.  frontispiece),  and  another  by  Sir  J.  E.  Erichseu  iSiirg.,  vol.  ii.  p.  533).  The  drawing 
in  this  case  is  said  to  be  taken  from  a  patient  of  Sir  W.  Stokes'.  This  surgeon  figures  an 
excellent  one  {Dub.  Journ.  Med.  Set.,  vol.  Ixi.  N.S.,  frontispiece). 

t  It  is  so  described  by  Sir  W.  Stokes  (^loc.  supra  cit.).  The  patient,  a  man  aged  33,  in 
good  condition,  almost  died  on  the  table.  Nelaton's  method  of  inverting  the  head  was 
made  use  of,  with  excellent  results. 

I  Loc.  supra  cit.,  p.  118.  The  piece  of  scalp  removed  here  was  twice  as  large  as  the 
palm  of  the  hand.  Owing  to  the  precautions  taken,  there  was  no  arterial  hemorrhage. 
In  Sir  W.  Stokes'  case  the  base  of  the  growth  was  very  wide,  reaching  from  above  and  in 
front  of  the  right  car  I0  the  left  of  the  occipital  protuberance,  upwards  as  high  as  the 
vertex,  and  hanging  ilown  as  low  as  the  shoukler. 
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the  diploe  is  well  known,  with  the  inevitable  result  of  pyaemia.  In 
very  large  growths  two  or  more  operations  may  be  required.  Thiersch's 
method  of  grafting  (p.  233)  will  be  very  useful,  either  at  the  close  of 
the  operation  or  later  on. 

Recurrence  is  not  unlikely  even  after  extensive  operations,  and  von 
Recklinghausen  has  shown  that  the  proliferation  of  the  connective 
tissue  takes  place  along  the  nerves  ;  it  is  therefore  obviously  possible 
that  such  tissue  left  along  any  of  the  nerves  may  serve  as  a  fresh 
starting  point. 

ANEURYSM  BY  ANASTOMOSIS. 

The  treatment  of  these  sometimes  most  difficult  cases  is  given  under 
the  head  of  "  Ligature  of  the  External  Carotid." 


QUESTION  OF  OPERATIVE  INTERFERENCE  IN  GROWTHS 
OF  THE  CRANIAL  BONES  AND  DURA  MATER. 

Under  this  heading  I  shall  refer  to  i.  Exostoses,  ii.  those  malignant 
growths,  usually  Sarcomata,  which,  springing  from  the  scalp*  (often  the 
pericranium),  the  diploe,!  the  meninges,  and,  more  rarely,  the  brain, 
are  capable  of  perforating  the  skull  from  within  outwards,  or  in  the 
reverse  direction,  iii.  EpitheUomata.  These  growths  are  the  ones  in 
which  the  advisability  of  operation  is  most  likely  to  arise.  i.  Exos- 
toses. It  is  only  the  ivory  variety  that  needs  reference  here.  The  best 
incision  to  expose  it  is  one  transversely  outwards  from  the  root  of  the 
nose,  through  the  eyebrow,  and  another  upwards  along  the  middle 
line  of  the  forehead.  The  anterior  wall  of  the  frontal  sinus  must  be 
freely  removed  with  trephine  or  chisel,  for  it  is  essential  to  get  at  the 
root  or  base  of  the  exostosis  and  to  divide  this,  and  not  to  merely 
break  oft' pieces  of  the  exostosis.  For  division  of  the  extremely  dense  bone 
a  burr  worked  by  electricity  is  preferable  to  chisels  and  saws.  Where 
the  latter  are  relied  upon  several  must  be  at  hand.  When  the  pedicle 
is  detached  there  is  often  much  difiiculty  in  prising  out  the  exostosis. 
The  surgeon  must  be  prepared  for  opening  the  jjosterior  wall  of  the 
sinus  and  exposing  the  meninges,  and  perforating  the  roof  of  the  orbit, 
and  the  delicate  tissues  of  the  ethmoid.  In  some  cases  it  will  be  well 
to  obtain  leave  to  remove  the  eyeball.  Careful  drainage  must  be  pro- 
vided for  the  first  few  days  in  case  of  infection  from  the  nose,  and  for 
the  same  reason,  the  wound  should  not  be  too  closely  sutured  at  first. 

ii.  Sarcomata.  Periosteal,  endosteal,  and  those  originating  in  the  dura 
mater.  The  following  remarks  by  von  Bergmann  {Syst.  ofPract.  Surgery, 
by  von  Bergmann,  von  Bruns,  and  von  Mikulicz  {Amer.  Trs.  by  Drs.  Bull 


*  M.  Terrier  {Bull,  de  VAcad.  de  Med.,  1891,  p.  184)  records  a  case  in  which  an 
epithelioma,  starting  in  a  scar,  involved  the  dura  mater  over  the  frontal  region.  It  was 
removed  successfully,  but  the  history  is  only  carried  up  to  two  months  after  the  operation. 
Other  cases  of  carcinoma  are  given  below,  p.  243. 

t  While  the  vault  is  affected  more  often  than  the  base,  sarcomata  of  the  skull  may  be 
present  in  both  situations,  simultaneously. 
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and  Martin,  vol,  i.  p.  142)  may  be  useful.  Sarconuita  of  tlio  skull 
may  be  periosteal  or  central.  'I'lu;  teuiporiil  bone  is  most  frecpiently 
attacked,  after  tliis  tlu'  frontal,  parietal  and  occipital,  Kven  at  an  early 
staj^e  tlie  surgeon  has  to  face  the  question  whether  he  is  dealing 
with  a  sarconui  of  the  skull  or  one  perforating  from  within.  In  the 
nnijority,  whether  periosteal,  central,  or  from  the  dura  mater,  Hj)indle- 
cells  predominate.  Those  arising  in  the  dura  mater  are  characteriscMl 
by  calcilication.  Sarconuita  of  the  skull  show  the  same  malignant 
features  as  siir(;onui  elsewhere,  i.e.,  tixity  of  the  base  and  the  same 
tendency  to  fungation.  In  hirge  periosteal  sarcon)ata  the  abundant 
blood  supply  may  lead  to  distinct  pulsation  in  the  dilated  tortuous 
arteries.  At  a  very  early  stage  this  form  shows  a  tendency  to  increase 
by  secondary  nodules,  seated  at  first  near  the  base  of  the  original 
growths.  This  tendency  to  local  dissemination,  which  can  only  be 
determined  by  the  microscope,  explains  the  fre([uency  of  recurrences. 
Metastases  in  the  viscera,  especially  the  lungs  and  in  the  bones,  are 
very  common.     The  lymphatic  glands,  as  a  rule,  are  not  involved. 

Only  in  the  early  stages,  and  under  conditions  rarely  present,  is  it 
possible  to  determine  whether  a  sarcoma  of  the  skull  is  central, 
periosteal,  or  arises  from  the  dura  mater.  If  the  surface  be  hard  and 
bone-like  it  can  only  be  a  central  sarcoma  or  possibly  a  local  periosteal 
hyperostosis.  In  central  sarcoma  the  surface  soon  becomes  altered  by 
softer  areas  which  bulge  outwards ;  often  the  summit  of  the  swelling  is 
soft  while  the  periphery  remains  hard.  In  this  way  the  appearance  is 
very  similar  to  that  of  a  perforating  sarcoma  of  the  dura  mater.  The 
latter,  however,  never  lifts  up  the  bony  wall  of  the  skull  but  destroys  it 
by  inliltration  ;  the  growth  is  therefore  surrounded  by  a  bony  ring. 
The  latter  is,  however,  on  a  level  with  that  of  the  general  surface  of  the 
skull,  and  does  not,  as  in  the  case  of  the  central  sarcoma,  extend  from 
the  base  of  the  growth  towards  its  summit.  In  the  case  of  the  central 
sarcoma  the  outer  and  inner  tables  feel  as  if  they  had  been  forced 
apart,  while  in  that  of  the  periosteal  sarcoma  the  tables  show  a 
jagged  edge. 

If  every  periosteal  sarcoma  were  comjjosed  only  of  soft  tissues  it 
would  be  easy  to  distinguish  it  from  a  central  sarcoma,  as  long  as  the 
latter  possessed  a  bony  shell  at  its  base,  if  not  at  its  summit.  How- 
ever, osteo-sarcoma  of  periosteal  origin,  a  frequent  growth,  has  a  bony 
feeling  also,  both  at  the  periphery  and  summit.  The  latter  possesses 
no  bony  shell,  but  numerous  spicules  of  bone  extend  into  the  growth 
from  the  site  of  its  attachment.  On  palpation  these  growths  give  the 
impression  of  a  bony  capsule,  and  this  leads  to  mistaking  an  osteo- 
sarcoma for  a  central  sarcoma.  The  most  certain  indication  of  the 
origin  of  a  new  growth  in  the  diploe  is  the  presence  of  the  bony  wall 
rising  above  the  level  of  the  surface  of  the  skull  and  extending  towards 
the  summit  of  the  growth.  Sarcoma  of  the  dura  mater  is  recognised 
in  exceptional  cases  only  by  the  above-mentioned  peculiarities  of  the 
gap  in  the  skull,  its  situation  within  the  plane  of  the  surface  of  the 
bone,  and  its  sharp  outline.  It  may  be  diagnosed  earlier  by  other 
symptoms.  **  If  previously  existing  symptoms,  especially  those  of 
intracranial  pressure,  disappear  as  soon  or  soon  after  a  tumour  appears 
at  the  surface  of  the  skull,  the  surgeon  is  safe  in  assuming  that  the 
growth    originated   in    the  dura.      Such  a  tumour  begins  to  develop 
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within  the  cranial  cavity,  and  brings  about  symptoms  due  to  encroach- 
ment on  the  intracranial  cavity.  As  soon  as  the  tumour  makes  its 
exit  from  the  interior  of  the  skull  the  diminution  of  space  and  the  com- 
bination of  symptoms  resulting  therefrom  cease.  In  the  second  place, 
perforating  dural  sarcoma  usually  pulsates  as  a  result  of  the  pulsation 
of  the  brain  being  transmitted  to  it.  In  the  third  place,  such  a  tumour 
may  be  forced  by  pressure  into  the  cranial  cavity,  causing  temporary 
headache,  slowing  of  the  pulse,  and  loss  of  consciousness.  If  these 
three  symptoms  be  present  the  surgeon  can  with  certainty  diagnosticate 
sarcoma  of  dural  origin  which  has  perforated  the  skull  and  continued 
to  proliferate  outside.  Conversely,  he  cannot,  however,  exclude  the 
dural  origin  of  a  growth  in  which  these  characteristic  symptoms  are 
absent.  A  tumour  may  be  so  closely  adherent  to  the  edge  of  the 
defect  in  the  skull  that  no  pulsation  of  the  brain  can  be  transmitted  to 
it,  or  that  pressure  cannot  force  the  growth  into  the  cranial  cavity. 
The  presence  of  cerebral  symptoms  accompanying  a  tumour  on  the 
surface  of  the  skull  has  no  bearing  on  the  differential  diagnosis  under 
discussion,  for  periosteal  as  well  as  myelogenous  growths  may  proliferate 
inwardly  as  well  as  outwardly.  The  diagnostic  importance  of  cerebral 
symptoms  depends  upon  the  fact  that  they  occur  before  the  tumour 
becomes  noticeable,  and  disappear  after  it  has  made  its  appearance  on 
the  surface.  As  soon  as  the  tumour  reaches  the  surface  of  the  skull  it 
spreads  out  to  an  extraordinary  degree,  the  defect  in  the  skull  becomes 
completely  covered,  and  there  is  no  longer  anything  to  distinguish  it 
from  periosteal  and  myelogenous  sarcomata,  which  similarly  proliferate 
and  attain  an  enormous  size."  Treatment.  It  remains  to  be  seen  what 
operative  attacks,  aided  by  modern  surgery,  may  avail  in  these  cases, 
but  for  the  present,  unless  an  opportunity  arise  for  attacking  such 
growths  quite  early — e.g.,  while  they  are  only  of  small  size — it  will  be 
wiser  not  to  interfere.*  And  this  warning  is  especially  true  of  those 
cases  in  which  sarcomata  of  a  specially  malignant  kind  appear,  often 
after  an  injury,  on  the  crania  on  children, f  where  the  swellings  of 
the  scalp  are  multiple,  or  where  they  are  travelling  out  of  the  skull  by 
any  of  the  apertures,  e.g.,  the  orbit.  Large  size,  any  evidence  of  fixity, 
duration  of  any  length  will  cause  any  operation  to  be  set  aside,  owing  to 
the  dangers  of  the  operation,  the  possibility  of  its  being  incompleted, 
especially  where  the  brain  is  involved,  and  the  risk  of  its  being  impos- 
sible to  close  the  gap.  In  addition  to  the  question  of  metastases  in 
such  cases,  the  frequent  presence  of  minute  local  secondary  nodules 
(p.  239)  must  be  remembered. 

The  following  case  is  a  good  instance  of  these  growths,  though  there 

*  Further  carefully  recorded  cases,  with  post-mortem  records,  paying  especial  attention 
to  the  possibility  of  removal,  are  much  needed  here.  An  interesting  case  is  published  by 
Mr.  Morris  {Path.  Soc.  Iram.,  vol.  xxxi.  p.  259).  The  disease  here  certainly  took  six 
years  in  running  its  course  ;  other  deposits  were  present.  The  patient  died  away  from 
London.  The  growth  is  stated  to  have  begun  in  the  diploe,  and  to  have  compressed,  not 
involved,  the  brain.  Dr.  Drummond,  of  Newcastle,  published  three  interesting  cases 
(^Brit.  Med.  Journ.,  vol.  ii.  1883,  p.  762).  In  none  of  them  was  any  operation  possible. 
Other  instances  of  sarcomata  of  the  cranial  bones  or  the  dura  mater  are  figured  by 
Tillmanns  (^Textbook  of  Surgery^  vol.  ii.). 

t  A  good  instance  of  such  traumatic  sarcomata  is  recorded,  with  illustrations,  by 
Mr.  Hewetson,  of  York  QLancet,  vol.  i.  1893,  p.  1441). 
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WHS  iiuicli  uncertainty  iis  to  its  exact  origin.    The  question  of  operation, 
ns  mentioned  below,  was  repeatedly  discussed  here. 

D.  E.,  ngcd  28,  a  Welsh  miner,  waa  sent  to  me,  in  1885,*  by  Dr.  Evans,  of  the  Rhondda 
Valley.  Three  years  previously  ho  had  noticed  a  swelling,  the  size  of  a  pigeon's  egg,  in 
the  centre  of  the  right  parietal  bone  ;  for  a  year  previous  to  this  he  had  pains  in  the 
head.  During  his  work  in  the  mine,  his  head  had  received  repeated  blows,  many  bluish, 
characteristic  scars  being  present.  A  month  after  the  swelling  appeared,  fits  began  to 
occur  nightly,  and  lasted  thus  for  three  months  ;  then  they  gradually  became  fewer,  and 
for  the  last  year  there  had  been  none  at  all. 

At  a  spot  2  inches  above  the  left  ear  was  a  large  elevation  of  the  scalp,  measuring 
nearly  5J  inches  in  one  diameter,  and  about  4}  in  the  other.  There  was  no  ulceration 
of  the  scalp  tissues  here,  but  unusually  large  vessels  were  to  be  felt  over  the  area  thus 
prominent.  In  the  centre  the  bones  of  the  skull  appeared  to  be  deficient  over  a  circular 
spot  the  size  of  a  shilling,  as  here  the  scalp  could  be  deeply  dimpled  by  finger  pressure 
as  if  through  a  ring  of  penetrated  cranial  bone.  Over  this  central  gap,  pulsation  waa 
strongly  marked  and  rather  heaving  ;  it  was  also  present,  to  a  less  degree,  over  the  rest 
of  the  swelling. 

At  other  parts  of  the  area  of  the  growth,  especially  at  several  spots  in  the  periphery, 
was  a  remarkable  feeling  as  if  of  bony,  trabecular  structure.  It  was  doubtful  whether 
this  was  brought  about  by  growth  invading  a  flat  cranial  bone,  or  to  calcification  taking 
place  in  the  periphery  of  a  sarcomatous  growth.  On  a  level  with  the  left  ear  was  an 
enlarged  gland. 

Mr.  Targett,  then  Surgical  Registrar,  reported  that  double  optic  neuritis  was  present, 
but  no  oculo-motor  paralysis.  The  reflexes  were  normal,  and  there  was  no  loss  of  sensa- 
tion or  motion. 

There  were  no  urgent  symptoms  :  the  patient  had  occasional  throbbing  and  pain  in 
the  swelling,  but  no  obstinate  headache  and  vomiting  ;  he  was  able,  as  yet,  to  work,  and 
stipulated  that  no  operation  involving  risk  to  life  should  be  performed. 

For  these  reasons,  and  because,  owing  to  the  size,  duration,  and  characters  of  the 
growth,  the  risk  of  attacking  it  was  undoubtedly  great,  the  patient  left  the  hospital 
without  any  operation  being  undertaken. 

Unless  such  a  case  can  be  seen  very  early  (and  this  is  just  the  stage 
which  does  not  come  under  the  notice  of  the  surgeon),  the  following 
would  appear  to  be  amongst  the  difficulties  and  risks  of  an  operation  in 
tliese  cases  : 

The  necessary  difficulty  and  tediousness  in  isolating  the  affected 
bone,  if  of  any  size,  by  sufficient  trephine-crowns,  and  joining  these 
with  a  Gigli's  saw  (p.  365),  or  the  forceps  of  De  Vilbiss  (p.  363),  or  a 
chisel. f  It  must  be  remembered  that  the  overlying  soft  parts  were 
extremely  vascular  and  peril  aps  (from  the  enlarged  gland)  already 
involved  in  tlie  growth.  The  position  of  these  growths  will  not  always 
admit  of  the  use  of  an  indiarubber  band  round  the  head.  In  isolating 
and  going  wide  of  the  affected  bone,  it  was  uncertain  whether  one  or 
more  sutures  would  not  have  to  be  crossed,  and  sinuses,  such  as  the 
superior  longitudinal,  met  with  and  need  securing  (this,  whether  by 
underrunning  or  otherwise,  not  being  always  an  easy  matter),  thus 
leading  to  profuse  haemorrhage.  In  addition  to  this  source  of  haemor- 
rhage there  is  that  certain  to  be  met  with  in  dealing  with  the  soft  parts 


*  He  was  still  alive  in  1890. 

t  The  best  means  of  removing  bone  from  the  skull  on  a  large  scale  are  given  at  p.  359. 
I  would  also  refer  my  readers  to  Mr.  Battle's  instructive  case  (p.  243),  and  Clin.  Soc. 
Tr-aris.,  vol.  xxxii.  p.  132. 
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and  with  the  diploe  around  the  affected  bone,*  unless  this  be  exten- 
sively sclerosed,  when  another  difficulty  presents  itself. 

Then,  sui^posing  the  bone  sufficiently  removed,  wide  of  tbe  growth, 
in  many  pieces,  either  because  of  its  involvement  in  the  disease,  or  to 
allow  of  further  investigation  in  the  case  of  a  growth  of  doubtful  origin, 
if  this  be  found  to  arise  from  the  dura  mater,  this  membrane  must 
certainly  be  dealt  with,  and  the  same  would  very  likely  be  the  case  if, 
originating  in  the  diploe,  the  growth  had  crept  inwards.  In  further 
isolating  the  disease,  if  it  had  merely  pressed  upon  the  brain  and  not 
involved  it,  most  delicate  work  would  be  required  :  enlarged  branches 
of  the  middle  meningeal  and,  very  likely,  dilated  sinuses  would  require 
dealing  with.  If  the  disease  had  involved,  instead  of  merely  displacing, 
the  brain,  new  and  special  risks  would  have  to  be  encountered  just 
when  the  patient's  condition,  after  an  already  prolonged  operation,  was 
least  fitted  to  bear  them.  Thus  the  operator  may  find  that  he  is  dealing 
with  a  non-encapsuled  growth  of  the  brain  itself,  and  all  that  he  can 
do  is  to  try  and  shell  it  out  with  the  finger  or  sharp  spoon.  Lastly,  the 
arrest  of  all  hfemorrhage  and  the  possibility  of  closing  the  wound  and 
gap  in  the  skull,  usually  by  a  second  operation,  if  the  patient  survive, 
have  to  be  remembered. 

Such  are  amongst  the  chief  difficulties  and  dangers  which  appeared 
to  me  very  likely,  if  not  certain,  to  be  met  with.  They  do  not  seem  to 
me  to  be  exaggerated. 

Moreover,  in  these  and  in  any  other  prolonged  operations  which  deal 
with  the  brain  and  its  membranes,  the  fact  must  never  be  lost  sight  of 
that,  what  with  the  necessary  interference  with  very  vital  organs,  and 
what  with  the  anaesthetic,  the  margin  left  to  the  patient  between  life  and 
death  ma}-  be  a  very  narrow  one.f 

Even  if  the  growth  is  small  and  circumscribed,  and  there  is  good 
reason  to  believe  that  it  is  single,  it  will  probabh'  be  wiser  to  divide 
the  operation  into  two  stages,  as  in  Mr.  Battle's  case  given  below,  if 
the  dura  mater  be  involved. 

*  An  attempted  removal  of  a  grrowth,  afterwards  proved  to  spring  from  the  dura  mater, 
is  recorded  by  Sir  W.Lawrence  (^Med.  Times  and  Gaz.,  1853,  vol.  ii.  p.  129).  The  operation 
was  abandoned  owing  to  the  hemorrhage.  The  patient  died  about  two  months  later. 
Tolkmann  lost  a  patient  with  sarcoma  of  the  dura,  from  tbe  entrance  of  air  into  the 
superior  longitudinal  sinus. 

t  About  fifteen  years  ago  I  had  occasion  to  explore  and  attempt  the  removal  of  a 
glioma,  proved  later  to  occupy  almost  the  entire  right  frontal  lobe  of  a  patient  at  Guy's 
Hospital.  The  pulse  failed  so  ominouslj^  with  chloroform  that,  after  removing  one  crown, 
ether  was  given  while  the  trephine  was  applied  again,  and  the  two  openings  thrown  into 
one.  The  substitution  of  this  anaesthetic  was  followed  by  so  much  cyanosis  and  jerky, 
gasping,  irregular  breathing,  with  a  fixed  chest  (the  patient  was  a  young  man,  much 
emaciated  by  vomiting  and  headache,  but  free  from  any  lung  trouble),  that  it  was  decided 
to  do  no  more  that  day.  The  patient  never  rallied,  and  died  comatose  a  few  hours  later. 
In  this  case  there  had  not  been  time  to  interfere  with  the  brain  and  its  membranes. 
Another  patient  of  mine,  admitted  for  epileptic  seizures  connected  with  a  huge  cancellous 
exostosis  of  the  frontal  bone,  which,  as  it  proved,  was  pressing  inwards  upon  the  brain  and 
membranes,  had  been  under  observation  for  a  fortnight,  his  diet  being  strictly  regulated. 
On  the  evening  of  Christmas  Day,  his  diet  having  been  not  unnaturally,  but  too  suddenly, 
altered,  a  severe  epileptic  seizure  came  on  ;  this  was  followed  by  coma,  rapidly  deepening 
into  death.  I  have  elsewhere  (p.  263)  alluded  to  the  suddenness  with  which  respiration 
may  fail  in  patients  the  subjects  of  middle  meningeal  haemorrhage. 
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The  results  given  by  vdii  Bergmaiin  {loc.  supra  cit.,i).  148),  especially 
wiieii  duo  weight  is  given  to  his  unusual  experience  and  operative  skill, 
(jo  not  seem  encoui'aging.  The  last  sentence  refViring  to  "  cases 
apparently  permanently  cured  "  is  too  vague  to  he  of  any  noil  value. 
"  'I'lie  autlior  has  done  extensive  resections  in  lour  cases  (jf  cranial 
sarcoma  ;  in  one  of  these  the  patient  died.  The  tumour  had  pro- 
liferated to  a  considerable  depth  into  the  occijjital  lobe,  and  the  pro- 
fuse bleeding  which  resulted  caused  collapse.  The  three  other  patients 
recovered.  Two  died  at  the  end  of  one  and  a  half  and  two  years, 
respectively,  as  a  result  of  recurrence  of  the  growth.  Kcgarding  the 
fate  of  the  tliird,  he  was  not  able  to  obtain  any  information.  Griin- 
berg  investigated  the  histories  of  all  operations  published  during  the 
last  two  decades.  Twenty-two  operations  were  performed  on  seventeen 
]tatients.  In  three  cases,  two  or  more  attempts  at  interference  were 
nuide  necessary  by  recurrence  of  the  growths.  Of  these  twenty-two 
operations,  live  were  not  completed,  partly  because  of  hsemorrhage, 
partly  on  account  of  collapse,  and  partly,  owing  to  the  too  great  extent 
of  the  growths.  The  operation  was  completed  in  seventeen  cases. 
Three  of  the  patients  died  as  a  result  of  the  operation,  death  being 
caused  by  entrance  of  air  into  sinuses,  thrombosis  of  sinuses,  and 
cerebral  abscess.  In  seven  cases  recurrence  took  i)lace  soon  after  the 
operation.  In  two  no  information  was  obtainable.  Of  seventeen 
cases,  tive  were  ai)parently  permanently  cured,  which  is  a  good  result, 
considering  the  certainly  fatal  termination  otherwise." 

iii.  Another  similar  but  distinct  class  of  these  growths  is  formed  by 
those  epitJtcUomata  of  the  scalp  which  have  extended  through  the 
cranium  to  the  dura  mater  or  even  the  brain.  Tillmanns  {Surgery, 
vol.  ii.)  gives  good  illustrations  of  two  such  epitheliomata  involving  the 
frontal  region  :  one,  in  a  girl  of  14,  which  perforated  the  skull,  was 
successfully  removed  by  Braun ;  the  other,  in  a  man  of  56,  was  operated 
on  by  Tillmanns.  Here  recurrence  rapidly  took  place.  A  very 
instructive  case  of  carcinoma*  of  the  frontal  region,  involving  the 
skull,  was  successfully  operated  on  by  Mr.  Battle  {Clin.  Soc.  Trans., 
i8gg,  vol.  xxxii.  p.  127) : — 

The  patient  was  35.  and  during  the  previous  eight  years  several  operations  had  been 
pei-forraed.  The  growth  measured  3  inches  by  4.^,  bled  freely,  and  could  not  be  mov:d 
over  the  subjacent  bone.  There  was  no  pulsation  in  it,  and  the  glands  appeared  to  be 
normal.  Removal  was  effected  by  operation  in  two  stages  :  "  Cotton-wool  having  been 
placed  over  the  eyes,  a  Martin's  bandage  was  passed  round  the  head  below  the  occipital 
protuberance  and  over  the  root  of  the  nose  ;  an  incision  was  then  made  to  the  bone 
about  \  inch  from  the  edge  so  as  to  completely  encircle  the  growth.  The  mass  was  then 
rapidly  separated  from  the  bone  with  the  handle  of  the  scalpel  and  a  periosteal  elevator. 
The  only  hjemorrhage  came  from  places  in  the  bone  which  had  been  invaded  by  the 
growth,  and  firm  pressure  with  a  sponge  readily  controlled  it.  Several  vessels  were  then 
secured,  but  after  the  removal  of  the  Martin's  bandage  there  was  pretty  free  bleeding. 
Pressure  arrested  this  until  vessels  could  be  caught.  Several  arteries  required  ligature, 
and  one  or  two  a  ligature  passed  round  them  by  means  of  a  curved  needle.  On  the 
whole,  there  was  no  great  loss  of  blood.  The  sponge  placed  over  the  growth  where  it 
passed  into  the  bone  was  left  in  position,  and  the  dressings  were  applied  firmly  over 
this.    Next  day  the  dressings  and  the  sponge  were  removed,  and  extra  pressure  was  no 

*  Mr.  Shattock  pronounced  the  growth  to  be  a  spheroidal-celled  carcinoma,  probably 

originating  in  the  glandular  structures  of  the  skin, 
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longer  applied.  It  was  evident  that  the  bone  was  affected  to  a  considerable  extent, 
although  it  was  not  certain  that  the  growth  had  passed  completely  through  in  more  than 
one  place." 

On  a  later  occasion — the  exact  date  is  not  given — the  bone  was  removed  partly  by  a 
hand-motor  working  a  trephine  and  circular  saw  fitted  with  a  special  guard,*  and  partly 
by  a  chisel  and  Hoffman's  forceps.  "  The  amount  which  required  removal  was  placed 
about  the  centre  of  the  frontal  bone,  and  was  about  2J  inches  in  width.  A  trephine- 
crown  was  removed  to  the  right  of  the  area  marked  out ;  there  was  a  good  deal  of 
difficulty  in  doing  this,  as  the  bone  was  very  hard  and  thickened.  A  raspatory  was 
then  passed  under  the  bone  to  determine  whether  the  growth  implicated  the  dura  mater : 
this  could  not  be  made  out  with  certainty.  There  was  some  difficulty  in  starting  the 
saw  owing  to  the  great  thickness  of  the  bone.  A  chisel  and  Hoffman's  forceps  were 
accordingly  used  to  make  a  beginning,  and  the  saw  applied  afterwards.  By  the  alternate 
use  of  these  instruments  about  a  third  of  the  circumference  was  divided.  The  saw  was 
then  started  in  the  other  direction  from  the  trephine-hole,  and  worked  much  more 
quickly,  till  there  was  only  about  an  inch  left  uncut.  Up  to  this  time  there  had  been 
very  little  bleeding,  but  now  bleeding  was  free.  A  chisel  was  used  to  cut  through  part 
of  the  remaining  bone,  and  then  the  circle  of  bone  was  raised  from  the  other  side, 
and  the  last  piece  gave  way.  The  bleeding  was  seen  to  come  chiefly  from  a  point  in 
front  in  the  middle  line  in  the  dura  mater,  just  under  the  edge  of  the  bone.  Bleeding 
from  this  point  was  temporarily  arrested  by  finger-pressure.  The  under  surface  of  the 
bone  presented  in  one  part  an  area  of  softened  tissue  about  the  size  of  a  raisin.  The 
appearance  of  this  was  very  like  that  of  a  flattened  papillomata  sometimes  seen  on  the 
palate  ;  this  growth  did  not  in  any  way  involve  the  dura  mater — in  fact  the  dura  mater 
was  quite  healthy."  The  bleeding  point  in  the  dura  mater  was  arrested  by  pressure  with 
gauze-packing.     At  a  later  period  the  granulating  surface  was  grafted 

Mr.  Battle's  remarks  on  the  mode  chosen  for  removal  of  the  cranial 
bone  are  very  noteworth}-  :  "  Of  the  principal  methods  of  removing 
large  portions  of  the  skull,  the  one  which  was  brought  to  my  notice  by 
Messrs.  Down — that  of  a  circular  saw  worked  by  a  motor — appeared 
the  most  likely  to  fulfil  the  object  in  a  satisfactory  manner.  There 
was,  however,  much  difficulty  in  guiding  the  saw  along  the  line  which 
I  had  selected,  and  it  travelled  slowly  through  the  dense  bone,  whilst 
the  cable  attached  to  it  was  cumbrous  and  difficult  to  hold.  Were  I 
again  called  upon  to  perform  a  similar  operation,  or  one  requiring  the 
excision  of  much  bone,  I  should  use  the  method,  since  suggested,  of 
the  wire  saw,  worked  across  from  one  trephine  opening  to  another,  and 
applied  from  within  outwards"  (p.  365). 


•  Supplied  by  Messrs.  Down.     The  use  of  electro-motor  trephines  is  referred  to  on 
363- 


CHAPTER   IT. 
TREPHINING. 

OPERATIVE     INTERFERENCE  %     IMMEDIATE     OR     LATER  f, 
IN   FRACTURES   OF   THE   SKULL. 

Indications. — The  chief  of  these  are  : 

i.  Compound  Deprkssed  Fhactures. — Whether  symptoms  of  com- 
pression are  present  or  no,  these  fractures  shoukl,  as  a  rule,  be  explored 
by  reflecting  adequate  flaps,  then  elevating  any  depressed  fragments, 
and  removing  any  which  are  quite  loose.  At  the  same  time  the  surface 
of  the  dura  mater,  where  exposed,  should  be  carefully  scrutinised,  and, 
together  with  the  rest  of  the  wound,  thoroughly  cleansed. 

With  regard  to  "thorough  cleansing,"  I  ma}'  draw  the  attention  of 
my  younger  readers  to  the  following  forcible  remarks  of  Prof.  Nancrede 
{loc.  supra  cit.)  :  "  Sujipose  a  recent  head-injury  just  brought  into  the 
hospital,  how  should  we  proceed  ?  Do  not  carelessly  pass  the  forefinger 
through  the  filthy,  blood-matted  hair  and  explore  at  once  the  depths  of 
the  wound  to  ascertain  its  nature,  as  is  too  connnonly  the  rule,  but 
carefully  shave  the  scalp,  scrub  it  with  a  nail-brush,  soap  and  water, 
remove  all  fatty  matter  with  ether  or  tur^^entine  and  alcohol,  completing 
the  disinfection  by  a  thorough  irrigation  with  mercuric  bichloride  solu- 
tion." When  the  patient  is  under  an  anassthetic  it  will  be  well  in  some 
cases  to  cut  away  any  badly  contused  portions  of  the  scalp  which  cannot 
be  disinfected,  and  to  use  a  small  curette  where  foci  of  dirt  are  ground 
in.  Later,  cleansing  maj'  still  be  incomplete  unless  a  chisel  is  used  to 
set  free  hairs  or  other  small  foreign  bodies  which  have  been  caught  in 
a  fissure,  or  to  follow  up  one  of  these  owing  to  its  infected  appearance. 

Operative  interference  is  indicated  in  tliese  cases  for  two  reasons  : 
(a)  Even  if  no  symptoms  of  compression  are  present  at  first,  secondary- 
inflannnation  is  very  likely  to  follow  in  a  few  days,  it  not  having  been 
possible  by  expectant  treatment  to  completely  cleanse  the  wound.  If, 
now,  some  minute  fragment  of  the  brittle  inner  table  has  pricked  the 
dura  mater,  fatal  infective  meningitis  is  almost  certain.  Should,  there- 
fore, the  surgeon,  in  these  cases,  wait  for  evidence  of  compression  as  a 
justification  of  operative  interference,  he  will  too  often  wait  till  it  is  too 


*  This  term  is  used  to  include  the  use  of  the  elevator  and  dressing-forceps  as  well  as 
that  of  the  trephine,  a  matter  which  is  alluded  to  again  below  (footnote,  p.  251). 

t  By  these  terms  it  is  intended  to  make  a  distinction  between  those  cases  in  which 
operative  interference  is  made  use  of  within  a  few  days  after  a  fracture,  and  those  in 
which  it  is  only  had  recourse  to  a  long  time  after  the  injury  (see  p.  272,  "Trephining 
for  Traumatic  Epilepsy  "). 
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late.  Evidence  of  the  presence  of  dirt,*  especially  of  dirt  ground  down 
to,  or  into,  the  bone,  is  a  reason  for  exploring  the  wound,  even  if  no 
symijtoms  of  compression  are  present,  (h)  If  the  patient  recover  from 
the  immediate  effects  of  the  fracture,  injur}'  to  the  inner  table,  insuffi- 
cient to  cause  symptoms  at  the  time,  and  not  detectable  save  by  an 
operation,  may  be  present  all  the  time  and  cause  much  future  trouble. 
In  the  words  of  Prof.  Nancrede  (Intern.  Encyd.  of  Surgery,  vol.  v.  p.  24)  : 
"  Undoubtedly,  many  patients  recover  in  whom  the  bone  is  not  elevated, 
but  in  too  many  epilepsy,  insanity,  chronic  cerebral  irritation,  &c., 
render  life  a  burden,  and  operations  are  then  required,  which  often 
prove  useless.!  .  .  .  Operations  for  epilepsy  show  at  times  that,  in 
the  eftbrt  to  bridge  across  the  irregular  fragments,  and  from  the  constant 
irritation  due  to  the  cerebral  pulsation  driving  the  dura  mater  against 
the  bony  fragments.  Nature  throws  out  osteophytic  growths,  which 
eventually — perhaps  after  years — set  up  serious  trouble."  The  surgical 
treatment  of  traumatic  epileps}'  is  now,  when  a  large  number  of  cases 
operated  upon  have  been  honestly  watched,  found  to  be  very  dis- 
appointing (p.  273).  It  is  by  a  more  frequent  immediate  exploration  of 
all  doubtful  injuries  to  the  head  that  we  may  best  hope  to  bring  about 
a  diminishing  frequency  of  traumatic  epilepsy.  (c)  Locality  is,  of 
itself,  an  indication  for  interference.  Thus  aphasia  may  follow  on  a 
fracture  over  the  region  of  the  anterior  inferior  angle  of  the  left  parietal, 
and  paresis  on  one,  apparently'  trivial,  over  the  motor  area.  Moreover, 
it  is  injuries  to  the  frontal  and  parietal  regions  which,  if  left  unexplored 
or  insufficiently  treated,  are  so  liable  to  be  followed  by  epilepsy. 

A  word  of  warning  is  needed  here.  While  the  more  localised  is  the 
depression  of  a  f)"acture  over  the  motor  area,  the  more  will  the  surgeon 
be  justified  in  interfering  ;  he  must  not  be  certain  that  he  will  thereby 
prevent  epilepsy  in  the  future.  Von  Bergmann's  words  on  this  matter 
are  weighty  ones  {Syst.  of  Pract.  Surgery,  Amer.  Trans.,  by  Dr.  Bull  and 
Dr.  Martin,  vol.  i.  p.  98).  "As  a  matter  of  fact,  epilepsy  occurs  as 
frequently  in  connection  with  head  injuries  in  which  no  fracture  exists. 
Depression  is  no  more  a  factor  in  the  etiology  of  this  disease  than  any 
other  scar  of  the  brain  or  external  soft  parts  that  has  become  adherent 
to  the  skull.  At  present  it  is  known  that  where  an  act  of  violence  not 
exceeding  the  limits  of  elasticit}'  of  the  skull  flattens  or  bends  in  the 
latter  without  producing  fracture,  the  portion  of  brain  underlying  the 

*  To  prove  that  it  is  not  only  the  risk  of  pressure  on,  or  injury  to,  the  brain,  but  also 
the  entrance  of  infective  matter,  that  indicates  the  use  of  the  tiephine,  Wagner  (Volkmann's 
Sam  ml.  Jdhi.  Vurtrcuje,  pp.  271,  272) — I  am  indebted  to  Prof.  Nancrede  for  this  reference 
— points  out  that  it  has  been  shown  in  more  than  one  instance  that  even  a  hair  caught  in 
a  fissure  will  certainly  produce  infection  if  not  promptly  removed.  The  same  writer  puts 
the  mortality  of  immediate  trephining  at  only  1.23  ;  that  when  twenty-four  hours  or  more 
had  elapsed,  at  33"33  per  cent. 

f  Dr.  Gunn  {Trayis.  Amer.  Sur</.  Assoc,  vol.  i.  p.  89),  speaking  of  later  trephining  for 
the  relief  of  old  depressed  fractures,  says  :  "  Although  results  of  these  secondary  operations 
do  not  show  a  flattering  percentage  of  success,  I  think  that  the  reason  may  be  looked  for 
in  the  late  period  at  which  the  operation  is  performed.  It  is  rare  that  the  patient  submits 
to  the  dreaded  operation  till  years  have  been  wasted  in  the  vain  endeavour  to  effect  a  cure 
by  medication.  In  the  meantime,  the  constant  irritation  has  begotten  a  permanent 
impression  upon  the  brain  and  nervous  system  which  remains  after  the  offending  point  of 
irritation  has  been  removed." 
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point  of  impact  mn}'  be  contused.  'J'lio  depressed  fragment  of  skull, 
being  clastic,  springs  back  into  its  former  position,  but  tbe  portion  of 
brain  injured  at  the  moment  of  dcprcssicjn  undergoes  a  sclercjtic 
degenmation  from  wbicli  nniy  originate  an  attack  of  -Jacksonian 
epilepsy ;  the  sanu;  n)ay  tak(!  place  as  tiie  result  of  damage  t(j  the 
cerebral  cortex  following  depressed  fracture." 

ii.  Simple  l)i:rRL:ssi:i)  Fuactures. — Where  symptoms  of  compres- 
sion are  present,  operative  interference  is  the  only  course  open.  But 
where  no  such  symptoms  are  present,  the  expectant  treatment  is  by 
most  surgeons  held  to  be  suflicient.  We  nniy  perhaps  come  best  to 
a  decision  as  to  using  operative  inteiference  in  simple  depressed 
fractures,  without  symi)toms,  by  dividing  them  into  the  three  following 
grouj)s : — 

1.  Where  the  depression  extends  over  a  considerable  area,  where  it 
is  slight  in  degree  {e.f/.,  not  more  than  a  sixth  of  an  inch),  especially 
if  the  patient  be  young  and  the  bones  yielding,  expectant  treatment  is 
no  doubt  the  best. 

2.  But,  on  the  other  hand,  where  the  depression  is  limited  and  defined, 
where  the  depressed  fragment  not  only  alfects  a  snuill  area,  but  is  turned 
down  angularly  or  edgeways,  operative  interference  should  be  resorted 
to  at  once,  even  though  no  symptoms  are  present,  and  whether  there  is 
a  wound  or  no,  to  prevent  the  onset  of  dangers,  immediate  and  remote, 
fully  alluded  to  later  on. 

3.  There  is  a  large  class  of  cases  intermediate  between  the  above, 
where  the  fracture  is  a  simple  one,  where  symptoms  are  absent,  and 
where  the  depression  is  sufHcient  to  cause  anxiety,  though  not  so 
sharply  defined  as  to  call  imperatively  for  operation,  Here,  when  in 
doubt  as  to  the  severity  of  the  case,  the  surgeon,  if  able  to  rely  on  his 
operative  skill  and  on  the  wound  running  an  aseptic  course,  will  do 
best  to  exi)lore  the  fracture.  This  is  especially  the  case  in  fractui'es  of 
the  frontal  and  parietal  regions,  owing  to  the  frequency  with  which 
these  are  followed,  at  a  later  date,  by  epilepsy. 

Finally,  in  any  fracture  in  which  the  question  of  operative  inter- 
ference arises,  the  kind  of  violence  must  be  remembered.  Was  this 
concentrated  over  a  small  area,  and  thus  likely  to  bring  about  serious 
depressi(jn  and  comminution  of  the  internal  table,  or  was  it  indirect 
and  diffuse,  and  thus  likely  to  have  produced  a  long  fissure-fracture 
with  little  depression,  but  perhaps  tearing  open  meningeal  vessels  or 
sinuses,  opening  up  the  middle  ear,  nose,  or  pharynx,  and  spreading 
far  into  the  base  ? 

Influence  of  Site. — It  is  often  said  that  a  depressed  fracture,  even  if 
distinctly  nn\rked,  over  the  frontal  sinuses,  does  not  require  operative 
interfei'ence,  and  that  any  such  steps  should  be  avoided  for  fear  of 
leaving  a  fistulous  opening  leading  to  passage  of  air  and  troublesome 
emphysema.  But  it  must  be  remembered  that  these  sinuses  do  not 
appear  before  the  age  of  fifteen  or  sixteen,  and  that,  even  in  adult 
skulls,  the  extent  of  their  development  is  most  uncertain,  the  sinuses 
being  sometimes  represented  b}*  a  small  unilateral  cell  instead  of  fair- 
sized   bilateral  cavities.*     Other   sites,    which   it  is   well  to   avoid   in 

*  Hilton,  Guy's  Uoap.  Rej).,  second  series,  vol.  viii.  p.  362.  Xotes  on  the  Cranium, 
p.  8  et  itcq.     See  p.  317  for  a  case  of  fatal  injury  to  this  region. 
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trephining,  if  possible,  are  the  position  of  large  venous  sinuses,*  that 
of  the  trunk  and  chief  branches  of  the  middle  meningeal  artery f  and 
also  the  lines  of  the  sutures,  apart  from  any  subjacent  sinuses,  as  here 
the  dura  mater  is  firmly  attached,  unless  it  chance  to  be  loosened  by  a 
violent  blow.  Age,  too,  must  have  proper  weight  attached  to  it,  it 
being  well  known  that  in  the  first  few  years  of  life  a  very  considerable 
depression  may  take  place  after  an  injury,  and  yet  be  followed  by 
absence  of  head  symptoms  and  by  spontaneous  recovery,  t 

iii.  PuNCTUEED  Fractures. — Here,  however  slight  be  the  injury  to 
the  outer  table,  that  inflicted  upon  the  inner  is  certain  to  be  much 
more  serious.  And  the  more  the  diploe  is  present,  the  more  extensive 
will  be  the  damage  which  its  fragments,  when  driven  down,  will  inflict 
upon  the  brittle  inner  table.  It  must  be  remembered  that  punctured 
fractures,  with  all  their  serious  results,  may  be  caused  by  blunt,  though 
pointed,  bodies  as  well  as  by  sharp  ones.  Instances  of  these  are, 
blows  with  a  pickaxe,  fragments  of  brickbat,  coal,  stone,  the  trigger  of 
a  clubbed  gun,  or  falls  on  a  fender-ornament.  Immediate  operative 
interference — and  here,  owing  to  the  limited  injury  to  the  outer  table, 


*  It  is  worth  while  to  bear  in  mind  that  if  a  large  venous  sinus  is  opened,  the  hjemor- 
rhage  can  be,  usually,  at  once  arrested  by  very  moderate  pressure  applied  at  the  right 
spot.  The  pressure  should  be  made  by  a  sterilised  finger,  and  kept  up  if  needful  by 
a  pledget  of  sterilised  aseptic  gauze,  left  in  situ  for  two  or  three  days  if  possible. 
Sir  H.  Cameron  (^Lancet,  1884,  vol.  i.  p.  931)  was  able  to  complete  a  trephining  while  very 
slight  pressure  with  lint  controlled  the  bleeding  from  a  wound  in  the  superior  longi- 
tudinal sinus.  He  points  out  that  the  imaginary  fear  of  fatal  hjemorrhage  from  such 
a  wound  may  at  times  deter  from  a  necessary  operation  with  the  trephine,  and  it  is 
well  that  it  should  be  dissipated.  Dr.  Hopkins  (^Ann.  of  Surg.,  vol.  ii.  No.  7,  p.  67), 
in  a  case  of  extensive  compound  fracture  of  the  skull,  found  that  a  small  lint-compress, 
dusted  with  iodoform,  lightly  applied  to  a  wound  in  the  superior  longitudinal  sinus 
exposed  by  elevation  of  fragments,  readily  arrested  the  haemorrhage,  which  persevering 
eflEorts  with  tenaculum-f creeps  had  failed  to  check  with  a  ligature.  Dr.  Parkes  QAnn. 
Anat.  and  Surg.,  vol.  viii.  p.  118),  in  treatiog  a  wound  caused  by  a  fracture  of  the  skull, 
arrested  the  terrific  haemorrhage  first  by  pressure,  and  then  by  introducing  three  fine  cat- 
gut sutures.  These  entirely  closed  the  rent  and  controlled  all  bleeding,  and  though  the 
calibre  of  the  sinus  was  reduced  fully  one-third,  and  the  sinus  bulged  markedly  at  the 
anterior  extremity  of  the  sutured  wound,  showing  interference  with  the  backward  blood- 
flow,  there  was  no  evidence  of  cerebral  disturbance  due  to  this  interference  with  so  large  a 
column  of  blood,  the  wound  healing  well  with  antiseptic  precautions.  The  strictest  anti- 
septic methods  should  be  employed  in  dealing  with  wounds  of  these  sinuses  owing  to  the 
great  risk  of  septic  phlebitis  and  pyaemia. 

I  The  treatment  of  hgemorrhage  from  the  middle  meningeal  artery  is  given  at  p.  265. 

X  Good  instances  of  this  are  given  by  Mr.  Le  Gros  Clark  (^Diagnosis  of  Visceral  Lesions, 
p.  94),  Mr.  Bryant  (^Surgery,  2nd  ed.  vol.  ii.  p.  357),  Prof.  ^elaton(^Pathologie  chirurgicale, 
tome  ii.  p.  149).  The  last  two  are  accompanied  by  illustrations.  On  the  other  hand,  a 
case  by  Dr.  Haynes,  of  Evesham  (^Brit.  Med.Journ.,  1897,  ^ol-  i-  P-  203),  shows  that  urgent 
symptoms  may  arise  very  early  in  life.  A  child,  aged  two  years  and  five  months,  after  a 
slight  fall  was  found  to  have  a  deep  indentation  on  the  upper  part  of  the  right  side  of  the 
head,  and  convulsive  twitchings  of  the  left  arm  and  leg.  Dr.  Haynes,  on  exploring  the 
injury,  found  a  fracture  "  with  a  good  deal  of  depression."  An  uninterrupted  recovery 
followed  after  trephining  and  elevation  of  the  bone. 

Dr.  NicoU  {Ann.  of  Surg.  1904,  vol.  ii.  p.  868)  prefers  to  operate  in  cases  of  birth- 
fracture,  especially  where  these  have  become  "set."  The  depressed  area  is  cut  out  with  a 
large  trephine.  The  bend  being  reduced  by  pressure,  the  crown  is  replaced,  inverted, 
upon  the  dura,  and  the  flap  sutured. 
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the  trephine  will  he  culled  for — is  imperatively  demanded  in  all 
j)unctnrt'd  iVactines,  however  insignificant  he  the  damage  to  the  scalp 
and  outer  tabic* 

iv.  In  somk  Cases  ov  Vrxcvvue  ahout  thk  Innkr  Anglk  ok  the 
Oiiurr. — Those  grave  injuries  wliich  nniy  he  caused  by  direct  violence 
from  thrust-wounds  at  the  inner  angle  of  the  orbit,  or  root  of  the 
nose — e.g.,  with  scissors,  slate-pencils,  ferrules  of  walking-sticks,  &c., 
shouhl  always  be  explored  at  once. 

An  incision  should  be  made  from  without  inwards  along  the  8Ui)ra- 
orhital  arch,  just  below  the  eyebrow,  to  a  point  witliin  tlie  puncture:  a 
flap  should  be  turned  down,  the  eyeball  gently  depressed,  and  the  inner 
wall  of  the  orbit  and  adjacent  parts  carefully  chipped  away  with  a  small 
chisel  or  gouge.  The  haemorrhage  from  the  angular  vessels  is  trouble- 
some. Any  foreign  body  or  infective  material  is  thorouglily  removed  ; 
the  dura  nuiter  is  also  inspected.  If  this  be  lacerated  it  and  the 
subjacent  brain  should  be  thoroughly  wiped  over  with  pure  carbolic 
acid,  and  the  cavity  carefully  plugged  with  sterilised  gauze,  a  drainage- 
tube  being  used  as  well,  if  needful.  A  fomentation  of  boracic  acid" 
should  be  used,  and  the  gauze  changed  daily  at  first. 

The  apparent  slightness  of  these  injuries,  the  trifling  wound — owing 
to  the  mobility  of  the  skin  and  the  slightness  or  absence  of  any  sub- 
conjunctival haemorrhage,  the  wound  may  ajjpear  not  to  have  perforated 
the  orbit — the  period  of  latency  of  symptoms,  and  the  onset  of  fatal 
brain  mischief — inevitable,  though  delayed,  if  let  alone — are  all  well 
shown  in  the  following  case  of  Mr.  Hulke's  :t 

A  little  girl,  aged  6  yeai's,  falling  with  a  piece  of  slate-pencil  in  her  hand,  it  pierced 
her  right  eyebrow  near  its  inner  end,  and  broke  short  off.  Admitted  soon  after  into 
Middlesex  Hospital,  the  house-surgeon  took  out  of  the  wound  several  splinters  composing, 
he  thought,  the  whole  piece,  covered  the  wound  with  a  pad  of  lint,  and  had  the  child 
placed  in  bed.  Her  general  condition  did  not  betray  the  serious  nature  of  the  injury. 
She  slept  quietly  through  the  night,  and  next  morning  did  not  appear  much  worse  for  the 
accident.  In  the  afternoon,  when  I  then  first  saw  the  child,  I  detected  with  the  probe 
another  splinter  of  the  pencil,  and,  enlarging  the  little  puncture,  exposed  a  piece  of  pencil 
tightly  plugging  a  hole  in  the  bone.  Enough  of  this  was  cut  away  cautiously  with  a 
gouge  to  allow  the  pencil  to  be  grasped  with  a  forceps.  It  proved  to  be  shattered,  and 
splinters  representing  a  cylinder  three-quarters  of  an  inch  long  were  removed.  Intracranial 
inflammation — indicated  by  convulsions,  delirium,  a  high  temperature  (103°)  and  rapid 
pulse — supervened.  On  the  ninth  day  after  the  injury  the  temperature  fell  to  97"5°  (^^^ 
child  had  passed  a  quiet  night,  and  took  her  food  better),  and  from  this  date  it  continue 

*  "  Hence  it  follows  that  exploratory  perforation  of  the  cranium  is  justifiable  in  all 
cases  where  the  nature  of  the  impinging  force  or  the  appearance  of  the  external  table 
renders  spiculation  of  the  inner  table  probable  ;  provided  that  less  danger  to  life  and 
health  is  inherent  in  perforation  than  in  the  probable  spiculation.  .  .  .  Whenever  the 
fracture  presents  the  possibility  of  the  inner  table  being  detached  and  splintered  more 
extensively  than  the  outer,  I  should  be  inclined  to  advise  perforation.  In  other  words,  I 
would  cut  the  scalp  to  see  the  condition  of  the  outer  table,  and  I  would  cut  the  bone  to  see 
the  condition  of  the  inner  table,  in  every  case  where  the  risk  of  obscure  knowledge  is 
greater  than  the  risk  of  divided  scalp  and  perforated  bone."' — Dr.  Roberts,  Ann.  of  Surg., 
vol.  ii.  No.  7,  p.  14. 

+  Syst.  of  Surg.,  vol.  i,  p.  586.  As  here  pointed  out,  the  injury  is  especially  likely  to 
be  overlooked  if  the  instrument  has  slipped  under  the  lid,  and  so  reached  the  roof  of  the 
orbit  and  base  of  the  skull,  leaving,  it  may  be,  merely  a  patch  of  ecchymosis  on  the 
conjunctiva. 
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subnormal,  or  only  slightly  exceeded  the  normal  average,  until  the  sixteenth  day,  when  it 
rose  suddenly  to  104°.  With  this  elevation  of  temperature  were  associated  restlessness, 
delirium,  a  flushed  face,  screaming,  vomiting,  convulsions,  and  coma.  Death  occurred 
about  twenty-four  hours  later.  At  the  necropsy,  a  large  abscess  was  found  in  the  frontal 
lobe  of  the  right  hemisphere.  It  enclosed  a  piece  of  pencil  about  an  inch  long,  and  it  had 
evidently  quite  recently  burst  into  the  anterior  horn  of  the  lateral  ventricle.  It  is  a 
matter  of  regret  that  the  trephine  was  not  employed  instead  of  cutting  away  the  bone 
around  the  pencil,  which  had  the  effect  of  loosening  the  splinters,  and  contributed  to  the 
fatal  mistake  that  the  whole  piece  of  pencil  had  been  removed. 

V.  Foe  the  Removal  of  Foreign  Bodies  Fissuring  or  Fracturing 
THE  Skull. — These  are  rare — e.g.,  penknife-blades,  pieces  of  stone, 
bullets,  &c.  To  ensure  certainty  of  complete  removal  the  trephine 
will  usuall}'  be  required. 

The  following  cases  show  how  the  gravest  results  may  ultimately 
follow  on  the  overlooking  of  a  small  piece  of  knife-blade.  Both  (the 
first  case  especially)  are  good  instances  of  the  long  time  which 
occasionally  intervenes  between  the  injury  and  the  onset  of  urgent 
symptoms  due  to  abscess. 

The  first  case  is  given  by  M.  Dupuytren  :* 

"  II  y  a  huit  ou  dix  ans,  un  jeune  homme  re9ut  dans  une  querelle  un  coup  de  couteau 
Sur  le  sommet  de  la  tete  ;  ce  couteau  se  rompit  dans  la  crane,  apres  I'avoir  perfore.  Le 
chirurgien  qui  pansa  le  malade  n'examina  point  avec  tout  le  soin  desirable  I'etat  de  la 
plaie  ;  il  en  rapprocha  les  bords,  et  le  malade  guerit.  Plusieurs  annees  se  passerent  sans 
accidents;  seulement,  de  temps  en  temps,  la  malade  ressentait  des  douleurs  dans  sa 
cicatrice.  Au  bout  de  quelques  annees,  sans  cause  connue,  il  lui  suivait  un  assoupissement 
tres-fort  de  la  fievre  ;  il  vint  a  FHotel-Dieu  et  y  fut  re^u.  En  examinaut  sa  cicatrice,  je 
sentis  qu'elie  etait  soulevee  et  dessous  elle  un  corps  etranger  ;  j'incisai  et  fis  I'extraction 
dune  portion  pointue  de  lance  de  couteau,  a  I'aide  du  trepan.  Les  accidents  persisterent, 
il  s'y  joignit  la  paralysie  du  cote  du  corps  oppose  a  celui  de  la  tete  qui  etait  blessee, 
J'incisai  la  dure  mere,  il  ne  sortit  rien  ;  je  plongeai  un  bistouri  avec  precautions  dans  le 
cerveau,  et  il  jaillit  de  suite  un  flot  de  pus.  Le  soir  meme  de  cette  operation,  tons  les 
accidents  disparurent,  la  fievre,  la  somnolence  et  la  delire  ;  et  le  malade  guerit." 

In  the  following  case  of  Prof.  Nancrede's,t  the  apparent  slightness 
of  the  injury,  the  long  absence  of  symptoms,  then  their  sudden  onset, 
the  difficulties  met  with  during  trephining,  the  results  of  promptly 
meeting  them,  and  finally,  death  due  to  a  hernia  cerebri,  are  all 
deserving  of  careful  attention  : 

On  March  6th,  J.  Y.,  aged  ig,  walked  into  the  Episcopal  Hospital,  complaining  of  a 
sore  on  the  top  of  his  head,  the  result  of  a  blow  received  two  months  previously. 
On  examining  the  wound,  in  the  centre  of  an  ulcer,  located  about  the  position  of  the 
left  middle  parietal  lobe,  was  found  the  broken  edge  of  a  knife-blade.  On  being  told 
of  this  he  seemed  thoroughly  surprised.  But  little  could  be  made  out  as  regards  the 
incidents  of  the  attack,  except  that  a  man  had  struck  him  on  the  top  of  the  head  so 
forcibly  that  he  had  fallen  on  his  hands  and  knees,  but  had  recovered  himself  almost 
immediately.  He  said  that  he  did  not,  at  that  time  or  afterwards,  lose  consciousness,  nor 
had  he  had  even  an  headache.  All  symptoms  of  brain  injury  were  absent.  He  did  not 
complain  of  any  pain  or  uncomfortable  sensation  when  the  knife-blade  was  removed,  but 
in  the  afternoon  of  the  same  day  he  had  slight  pains  in  the  head.  March  7  :  He  had 
slept  well.  No  headache,  temperature  100°.  Slight  retinal  hyperaemia.  March  8 : 
Epileptiform  seizures  set  in  to-day,  beginning  with  twitching  of  the  right  arm,  but 
soon   becoming  general.     Prof.  Nancrede  trephined  over  the   seat  of  injury,   the   bone 

*  Legom  oiules  de  CUn.  Chlnirg.,  second  etl.  t.  vi.  p.  146. 
f  Imiern.  Encycl.  of  Surf/.,  vol.  v.  p.  83. 
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removed  showing  a  slight  depression  of  the  inner  table.  Tiie  position  which  the  blade 
hatl  occupied  could  be  seen  in  the  dura  mater,  there  being  an  opening  surrounded  witli 
dense  cicatricial  tissue.  Tiie  tlura  mater  did  not  seem  to  be  congested,  and  tlierc  was 
evidently  no  pus  or  fluid  beneath  it.  During  the  next  three  weeks  tiie  fits  apparently 
ceased,  but  symptoms  indicating  cerebral  abscess— viz.,  temperature  often  low,  gyi^'-gS', 
sK)w  pulse,  mariied  mental  dulness — set  in.  Mar(;h  30th  :  Temperature  99*^,  puNc  70.  The 
patient  was  unconscious,  with  riglit-sided  hemiplegia,  and  rapidly  siidcing.  i'rof.  Nancrede, 
f)n  reflecting  the  lia|)  covering  the  trepliinc-liole,  found  it  filled  l>y  the  tensely  stretched 
dura  mata,  pulsating  strongly.  A  small  incision  was  made  tiirougii  this,  but  nothing  was 
evacuated.  The  coma  rapidly  deepening,  an  iispirator-needle,  connected  with  a  vacuum, 
was  passed  in  at  three  or  four  different  spots  to  the  depth  of  ij  inch,  but  with  no  result. 
Feeling  convinced  that  pus  was  present,  and  from  the  symptoms  that  it  was  compressing 
the  ascending  frontal  and  parietal  convolutions,  I'rof.  Nancrede  proceeded  to  set  a 
large-crowned  tiephine  in  front  of  and  below  the  first  opening,  which  was  slightly  beiiind 
the  fis.sure  of  Rolando.  Hefore  the  skull  was  half  divided  botii  pulse  and  respiration 
ceased.  The  operation  being  rapidly  completed,  the  dura  mater  was  incised  without 
result.  At  this  moment  a  large  drop  of  pus  oozed  up  through  one  of  the  aspirator 
punctures.  A  knife  being  plunged  into  the  brain  substance,  from  i  to  2  ounces  of  pus 
were  evacuated.  'J  he  patient  ap[)eared  to  be  quite  dead,  but  vigorous  and  prolonged 
artificial  respiration  revived  him.  The  next  day  a  hernia  cerebri  as  large  as  a  walnut  was 
protruding  from  the  wound  in  the  dura  mater.  This  increased  in  size,  and  broke  down, 
the  patient  dying  on  April  4.  At  the  autopsy  the  left  parietal  lobe  formed  an  enormous 
abscess  cavit}',  the  abscess  being  superficial,  and  destroying  the  greater  portion  of  the 
upper  part  of  tiie  left  hemisphere. 

TREPHINING*  IN  FRACTURED  SKULL 

(Fig.  106). 

The  scalp  having  been  shaved  and  thoronghly  cleansed  (p.  245),  the 
patient  brought  nnder  the  influence  of  A.C.E.  or  chloroform,!  uidess 
a  condition  of  unconsciousness  renders  this  unnecessary,  the  head  is 
supported  on  sand-bags  at  a  convenient  height.  The  fracture  is  next 
exposed,  the  old-fashioned  crucial,  T-  or  Y-shaped  incisions  being  now, 
when  possible,  replaced  by  the  semilunar  flap  of  Sir  V.  Horsley.t  The 
flaj)  siiould  be  so  arranged  as  to  fully  expose  the  field  of  operation  on 
the  skull.     Its  base  is  usuall}^  below  to  secure  a  good  blood  supply. 

*  It  has  been  akeady  stated  that  in  many  cases  of  depressed  fractures,  after  exposure 
of  the  fragments,  a  pair  of  dressing-furceps  and  an  elevator  may  do  all  that  is  required. 
Where  no  trephine  is  at  hand,  a  chisel  and  mallet  should  be  used.  As  there  is  no  fluid 
collection  here  there  is  not  the  same  objection  to  the  percussion  of  the  mallet.  As  soon  as 
the  dura  is  exposed,  the  proper  cranial  chisel  with  a  shoulder  (Fig.  139)  is  always  to  be 
preferred.  That  the  trephine  itself  is  not  always  needed  should  be  clearly  understood,  as 
it  is  probable  that  elevation  of  fragments  might  often  most  wisely  have  been  performed 
had  it  not  been  for  the  absence  of  a  special  instrument,  wrongly  supposed  to  be  essential, 
or  for  the  dread  of  an  operation  of  undoubted  severity  with  its  necessary  laceration  of  the 
vascular  diiiloi;,  and  requiring  delicacy  and  skill  also. 

t  I  much  prefer  these  anaesthetics,  if  possible,  in  cases  of  tre[)hining,  on  account  of 
the  greater  excitement  and  congestion  which  are  usually  associated  with  ether.  But 
whenever  it  is  possible,  and  esi)ecially  when  the  pulse  and  breathing  are  falling, 
anajsthetics  should  be  dispensed  with.  Where  there  is  any  tendency  to  drowsiness  or 
coma  "  tlie  anaesthetist  should  attempt  to  secure  an  analgesic  rather  than  a  true  anaesthetic 
state"  (Hewitt,  Anttxthetlca  and  their  Adminidration,  p.  54). 

X  The  flap  has  these  advantages  : — (i)  It  is  readily  detached,  and  (2)  it  exposes  the  bone 
freely.  (3)  It  allows  of  more  tliorough  use  of  antiseptics.  (4)  It  prevents  the  occurrence 
of  a  hernia  cerebri. 
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The  incision  goes  down  to  the  bone,  and  the  pericranium  is  divided, 
with  the  flap  raised  cleanl}'  and  uniformly  with  an  elevator.  If  it  be 
needful  to  operate  through  the  temporal  muscle,  its  fibres  must  be 
sufticiently  severed  and  raised  with  the  flaps,  it  being  somewhat  more 
difficult  to  separate  the  periosteum  here,  on  account  of  its  thinness  in 
this  region,  and  more  intimate  adhesion  to  the  subjacent  bones.*  In 
reflecting  the  flaps,  free  hsemorrhage  is  nearly  always  met  with,  espe- 
cially in  the  case  of  the  chief  superficial  trunks  and  the  deep  temporal 
arteries,  but  this  is  promptly  and  easily  arrested  by  the  use  of  Spencer 
Wells's  forceps,  which  act  as  most  useful  retractors,  taking  up  but  little 
room,  while  at  the  same  time  they  arrest  the  hsemorrhage.  It  is  always 
difiicult,  owing  to  the  density  of  the  tissues,  to  take  up  the  vessels 
neatly  here.  It  is  quite  permissible,  especially  in  urgent  cases,  to  take 
up  the  whole  thickness  of  the  flap.  Owing  to  its  vascularity  it  will  not 
sluugh.  No  sutures  should  be  inserted  just  at  those  spots  where  the 
forceps  have  been  applied.  If  bleeding  continues  from  any  crack  in 
the  bone  which  may  now  be  found,  it  will  only  cease  on  the  elevation 
of  the  fragment,  or  on  the  exposure  of,  and  the  dealing  with,  any  sub- 
jacent clot.  The  fracture  being  now  in  view,  if  it  be  found  impos- 
sible to  introduce  an  elevator,  strong  dressing-  or  sequestrum- 
forceps,  even  after  sawing  off"  any  projectinfj  angle  of  bone,  the  sur- 
geon must  decide  where  to  place  his  trephine.  In  doing  so,  he  must  choose 
a  spot,  if  possible,  clear  of  a  sinus  (p.  248)  or  large  branch  of  the  middle 
meningeal  artery  (p.  264), t  and  one  which  will  at  the  same  time  support 
firmly  the  pressure  needed  in  the  working  of  the  trephine.  Thus  the 
pin  and  the  greater  part  of  the  trephine-crown  are  j)laced  on  sound 
bone  (Fig.  106),  while  a  small  part  of  the  trephine  usually  overhangs  a 
depressed  fragment.  But  if  the  surgeon  fears  that  the  fragments  are 
in  contact  with  the  dura  mater,  and  perhaps  injuring  it,  and  that 
the  jarring  movement  of  the  trephine  coming  in  contact  with  one  may 
be  pernicious,  he  will  so  place  his  trephine  that  it  rests  entirely  on 
sound  bone,  any  intervening  bridge  being  easily  cut  away.  A  spot 
being  thus  chosen,  a  trephine  of  about  i  inch  in  width  is  taken!  with 
the  centre-pin  protruded  for  about  a  tenth  of  an  inch,  and  firmly  fixed 
in  this  position,  the  trephine  being  so  grasped  in  the  hand  that  the  index 
finger  steadies  the  centre-pin  screw  when  the  bone  is  entered.  The 
instrument  is  now  firmly  applied  to  the  bone,  the  centre-pin  being  bored 
inwards,  and  as  soon  as  the  teeth  feel  the  bone  the  trephine  is  worked 
from  left  to  right  and  then  from  right  to  left,  care  being  taken  to  exert 
equal  pressure  in  both  directions.  While  the  first  groove  is  being  cut, 
the  movements  of  the  trephine  must  be  light  and  quick,  but  without 
jerking,  the  tendency  of  the  instrument  to  slip  being  met  by  steady 
bearing  on  the  the  centre-pin,  and  by  keeping  the  left  forefinger  at 
first  on  the  bone  close  to  the  trephine. 

As  soon  as  a  groove  sufl&cient  to  keep  the  trephine  steady  has  been 
cut,  the  pin  is  drawn  upwards,  and  so  fixed.     The  rotatory  movements 

*  The  greater  thickness  of  the  soft  parts  which  will  here  form  the  cicatrix  will,  in  a 
measure,  make  up  for  the  difficulty  in  preserving  the  periosteum. 

t  If  it  is  really  needful  to  trephine  over  one  of  these  vessels,  the  remarks  at  [>.  265 
will  show  how  the  haemorrhage  should  be  met. 

I  Other  means  of  removing  bone  are  referred  to  below,  p.  359. 
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alternating  i'rom  side  to  side  are  now  continued,  cam  l)cing  taken  to 
bear  as  evenly  as  possible  on  every  part  of  tbe  circle,  till  the  diplotj* 
(if  this  be  present)  is  reached.  This  is  known  by  the  easier  workinf^  of 
the  instninuMit,  and  by  the  softer  sound.  On  the  living  body  at  least, 
owin<,'  to  the  oo/itig  I'roiu  the  vascular  parts  ai'ound,  the  blood-staining 
of  the  bone-dust  described  as  taking  place  at  this  stage  is  liiild.-  to  be 
fallacious. 

Throughout  the  operation,  but  especially  now  as  the  thinner  table  is 
being  reaciu'd,  every  care  must  be  taken  to  keep  the  circle  of  equal 
(jepth — (i)  by  pressing  on  the  saw  eveidy ;  (2)  by  making  it  bite  in 
equallv  from  right  to  left  and  from  left  to  right  ;  (3)  by  remendjering 
that,  owing  to  the  skull  being  spheroidal  in  shape,  it  is  impossible, 
without  the  greatest  carefulness,  to  keep  the  groove  of  equal  depth  all 

Fig.  106. 


Compound  depressed  fracture  of  "gutter"  form.  There  being  no  comminu- 
tion, the  trephine  has  been  placed  close  to,  and  in  part  overhangs,  the  fracture. 
(Hutchinson.) 

round  ;  (4)  by  bearing  in  mind  that  while  the  average  thickness  of  the 
adult  skull  is  one-fifth  of  an  inch,  the  thickness  varies  so  much  that  it 
is  almost  always  greater  at  one  part  of  a  trephine-circle  than  at  another.! 
Thus  at  frequent  intervals  the  flat  end  of  a  trephine-probe,  or  a  quill 
cut  to  a  point  (either  being  first  sterilised),  must  be  carefully  intro- 
duced at  different  spots,  and  when  the  circle  is  found  to  be  deeper  on 
one  side  (still  more  if  it  is  perforated)  the  trephine  must  be  so  slanted 

•  This  is  absent  in  early  life  and  in  the  aged.  Again,  over  a  large  part  of  the  squamous 
bone  and  in  the  occipital  fossas,  diploe  is  never  met  with.  Thus,  in  cases  where  the  diploe 
is  absent,  especially  in  the  thinned  calvaria  of  an  aged  corpse,  it  is  quite  possible,  by  using 
haste  or  force,  to  jam  the  crown  of  bone  in  upon  the  brain. 

t  Mr.  Holdcn's  words  {Lnndmarlts,^.  5)  are  excellent  :  "  Think  that  you  are  operating 
on  the  thinnest  skull  ever  seen,  and  thinner  in  one  half  of  the  circle  than  the  other." 
Sir  A.  Cooper  (^Surgery,  vol.  i.  p.  188)  thus  speaks  of  the  operation  :  "  Some  people  say 
that  this  is  a  trifling  operation,  not  difficult  to  perform,  nor  dangerous  ;  but  they  deceive 
you  ;  it  is  one  of  the  most  dangerous  operations  in  surgery  ;  whilst  performing  it  there  is 
but  a  single  step — a  small  network — between  your  patient  and  eternity." 
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that  its  teeth  are  onl}'  cutting  on  that  part  of  the  groove  which  is  still 
shallow.  When  the  groove  has  been  made  sufficiently  deep,  and  careful 
examination  finds  three  or  four  points  of  penetration,  the  bone  may  be 
removed  by  inserting  the  elevator  at  the  deepest  part  of  the  groove  and 
lifting  up  the  disc  of  bone  by  carefully  making  a  fulcrum  of  the  sound 
bone  or  of  a  finger. 

If  profuse  hsemorrhage  occur  on  raising  either  the  disc  of  bone  or 
a  depressed  fragment,  it  will  probably  come  either  from  a  branch  of  the 
middle  meningeal  artery  or  from  a  sinus.  The  treatment  of  the  former 
is  given  at  p.  265  :  in  the  latter  case  pressure  should  be  at  once  applied 
by  means  of  a  pledget  of  sterilised  gauze  ;  if  this  has  to  be  tucked  under 
an  edge  of  bone  to  control  the  bleeding,  a  ligature  of  sterilised  silk 
should  be  fastened  on  to  it,  to  secure  its  withdrawal  in  about  three 
days'  time  (p.  248). 

In  the  case  of  a  punctured  fracture,  a  full-sized  inch  trephine  should 
be  applied,  so  as  to  remove  the  outer  table  around  the  immediate  neigh- 
bourhood of  the  puncture,  and  thus  expose  freely  the  damage  to 
the  inner  table. 

If  after  removing  a  crown  of  bone  more  room  is  still  required,  this 
may  be  obtained  either  by  taking  out  a  second  crown  close  by,  and 
joining  the  two,  or  by  the  use  of  a  Hey's  saw  or  the  forceps  of  De 
"Vilbiss  (p.  363),  or  of  Hoffman's  forceps;  if  the  latter  instrument  be 
used  it  must  be  of  reliable  temper. 

Sufficient  drainage  must  be  provided  in  those  cases  which  require  it, 
e.g.,  where  infection  is  present,  or  where  a  large  cavity  is  left  under  the 
flap,  in  which  fluid  will  collect.  Any  drainage-tube  used  should  be 
brought  through  the  lowest  part  of  the  flap,  by  puncture  if  needful,  and 
stitched  to  the  skin. 

Where  it  has  been  needful  to  remove  bone  extensively  the  question 
will  arise  as  to  the  best  means  of  diminishing  the  gap.  In  many  cases 
the  trephine-crown  or  bone  fragments,  as  long  as  these  are  not  too  small, 
unite  readily  if  they  have  been  kept  in  a  hot,  sterile  saline  solution,  the 
temperature  of  which  has  been  maintained.  In  many  cases,  often  when 
their  survival  is  most  desired,  they  fail  to  unite.  They  cannot  be 
used  in  compound  fractures  where  they  are  perhaps  infected ;  in 
cases  where  the  dura  mater  and  brain  has  been  injured  and  any  cavity 
or  irregular  surface  exists.  In  cases  of  trephining  for  traumatic 
epilepsy  their  replacement  would,  in  my  opinion,  be  injudicious,  it 
being  here  desirable  to  leave  a  safety-valve  for  the  relief  of  future 
varying  tension.  Where  the  scalp  has  been  extensively  destroyed  the 
surgeon  may,  if  the  patient's  condition  admit  of  it,  diminish  or  close 
the  gap  by  means  of  one  or  more  pedunculated  flaps.  But,  as  a  rule, 
this  will  be  left  to  a  later  stage.  German  surgeons,  Konig  and  Miiller, 
have  advised  that  such  flaps,  for  the  better  protection  of  the  brain, 
should  be  raised  with  periosteum  and  the  outer  table,  by  holding  the 
chisel  horizontally.  This  is  a  severe  operation,  and  only  possible 
where  the  bone  is  well  developed.  It  cannot  be  employed  in  children 
owing  to  the  non-development  of  the  diploe.  Another  method  is  the 
employment  of  grafts  of  decalcified  bone,  recommended  by  Senn.  Here 
all  scar  tissue  and  the  edges  of  the  adjacent  bone  must  be  completely 
removed,  so  that  the  graft  will  fit  accurately  with  the  cavities  of  the 
diploe  round   the  margin  of  the  fracture.     The  graft  must  be  covered 
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with  till'  sculp,  l)y  a  ixMluiuiilntcd  Ha]),  if"  iiecflful,  and  strict  asopis  is 
lu'ft'ssary  lor  succi'ss. 

Till'  terse  sunnnin^  up  of  Dr.  Amidoii  {Ann.  oj' Sitrn.,  No.  j,  vol.  i.) 
niav  liere  ho  (luotcd  :  "  Let  tlu;  operation  always  be  done  with  anti- 
septic precautions.  Try  and  secure  only  ])roxinuite  coaptation  of"  the 
flaps.  Provide  the  freest  possible  draina<^e.  Use  cold  *  antiseptic 
dressinj^s  without  nuich  conipi-ession.  Knjoin  the  strictest  quiet  in 
a   ]>ostui'e    f'acilitatinj^   drainage." 

I  have,  hithei'to,  been  speaking  of"  those  coiulitions  which  call  for 
imnu'diati'  or  primarji  trephining. 

The  f"ollowing  will  be  amongst  the  intermediate  or  secondary  conditions 
which  nuiy  suggest  trephining  some  days  or  weeks  after  an  injury  to  the 
skull.  ]jong  continued  unconsciousness,  as  when  this  lasts  over  twenty- 
four  hours,  no  other  cause  than  the  injury  being  present.  Severe  pain 
if  organic.  Convulsions,  especially  if  lo(;alised  and  associated  with 
aphasia.  Paralysis,  especially  if  marked  and  occurring  in  adults. 
Dennis  {Med.  Neus,  Mar.  21,  1903)  refers  to  a  case  of  a  child  who 
fell  on  the  pavement  from  a  third  storey,  sustaining  an  indented  fracture 
of  the  parietal  bone. 

The  compression  was  sufficient  to  produce  hemiplegia  of  the  opposite  side  and  deep 
coma.  Dennis  so  manipulated  the  sides  of  the  head  as  to  cause  the  indentation  entirely 
to  disappear.  As  soon  as  the  bone  sprang  back  to  its  normal  position  the  child  passed 
at  once  from  deep  coma  into  complete  consciousness,  and  the  hemiplegia  instantly  dis- 
appeared (p.  248). 

The  possibility  of  a  linear  fracture  causing  a  depression  of  the  inner 
table  has  often  been  overlooked.  Messrs.  Shield  and  Shaw  report 
{Lancet,  Feb.   14,  1903)  an  interesting  case  of  this  kind. 

The  patient,  a  healthy  man,  set.  30,  sustained  a  scalp  wound  in  the  left  frontal 
region.  No  fracture  was  found,  and  the  man  was  confined  to  bed  for  a  short  time  for 
concussion.  He  was  perfectly  well  for  some  weeks,  but,  about  a  month  after  the  injur\% 
he  began  to  suflEer  from  pain  in  the  head,  loss  of  memory  and  sudden  outbursts  of  passion. 
He  gradually  reached  a  condition  of  dementia.  There  being  no  history  of  alcoholic  excess 
or  syphilis  the  symptoms  appeared  to  be  directly  one  to  the  injury.  Shaw  trephined  at 
the  seat  of  injury  and  found  a  healed  linear  fracture  with  a  depression  of  the  inner  table. 
The  operation  was  immediately  followed  by  a  most  marked  improvement.  The  patient 
ultimately  recovered. 

It  is  especially  under  the  thickness  of  the  temporal  muscle,  itself 
swollen  with  extravasated  blood,  and  the  soft  parts  over  it  bruised 
and  tender,  and  thus  interfering  with  the  accuracy  of  diagnosis,  that 
the  existence  of  a  depressed  fractui'e  must  be  remembered,  when  an 
altered  mental  condition,  dulness,  &c.,  and,  if  on  the  left  side,  aphasia, 
supervene  some  time  after  an  injury.  Traumatic  cerebral  abscess 
(p.  269).  Sui)puration  between  the  bone  and  dura  mater,  which  is  con- 
sidered in  the  next  section.  Cases  of  hsemorrhagic  i)achymeningitis. 
J.  C.  Munro  reports  {Chicago  Med.  Recorder,  Dec,  1902)  eleven  cases 
of  this  condition,  five  of  which  were  operated  upon,  and  one  of  which 

*  Iced  boracic  acid  dressings  have  been  recommended  in  these  cases,  but  are  not 
reliable,  aseptically,  in  the  earlier  stages  of  the  wound.  Leiter's  coil  and  iced  water, 
a  layer  of  jaconet  being  placed  between  it  and  the  usual  dressings,  is  the  best  way  of 
applying  cold  in  tliese  cases. 
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recovered  after  operation.  He  arrives  at  the  following  conclusions. 
"  (i)  Haeraorrhagic  pachymeningitis  is  found  in  the  insane  and  infants, 
but  for  the  most  part  in  men,  not  insane,  after  middle  life.  (2)  Alcohol, 
S3'philis,  acute  and  wasting  diseases,  and  trauma  apparently  bear  some 
causative  relation.  (3)  The  symptoms  are  those  of  diffuse  sub-dural 
haemorrhage,  coming  on  slowly,  producing  mental  irritation,  spasm  and 
rigidity  of  the  extremities,  convulsions,  and,  later,  paralysis,  the  sequence 
being  more  or  less  irregular.  (4)  Tlie  cranial  nerves  are  not  likely  to 
be  affected.  (5)  The  treatment  is  surgical,  and  should  be  instituted  as 
early  in  the  disease  as  possible.  (6)  Without  operative  relief  in  cases 
with  pressure  symptoms,  the  prognosis  is  practically  hopeless." 


TREPHINING    FOR    PUS    BETWEEN    THE    SKULL    AND 
DURA    MATER. 

While  the  mode  of  using  the  trephine  here  will  in  no  way  differ  from 
that  already  given,  a  few  practical  remarks  will  be  made  on  this  most 
important  condition. 

It  is  well  known  that  operative  interference  here,  while  less  frequent 
owing  to  the  improvements  of  modern  surgery,  has  also  been  less 
successful  than  it  would  appear  to  have  been  a  hundred  years  ago, 
when  Mr.  Pott  drew  the  attention  of  surgeons  to  the  need  of  trephining 
when  pus  was  present  immediately  beneath  the  skull.  For  while 
Mr.  Pott,  in  his  day,  saved  five  out  of  eight  of  these  cases  in  which 
he  trephined,  surgeons  of  later  days,  when  they  have  trephined,  have 
been  usually  baffled  by  the  co-existence  of  p3'8emia,  owing  to  an  infective 
osteo-myelitis  and  phlebitis  of  the  veins  of  the  diploe,  or,  if  this 
ominous  complication  be  absent,  by  finding  the  collection  of  pus  not 
localised  between  the  bone  and  dura  matei',  or,  if  so  localised,  combined 
with  suppurative  arachnitis  also. 

Mr.  Holmes  {Treat,  on  Surg.,  first  ed.  p.  130)  brings  forward  the 
following  weighty  statements  :  "  Some  years  ago  I  published  {Brit. 
Med.  Journ.,  Oct.  16,  1858)  the  experience  of  St.  George's  Hospital 
in  this  particular  for  seventeen  years — 1841  to  1857  inclusive.  Eight 
cases  occurred  in  which  the  trephine  was  applied  for  pus.  The  pus 
was  found  in  eveiy  case,  but  all  the  patients  died.  Seven  were 
examined  after  death,  and  in  six  of  these  unmistakable  evidence  of 
phlebitis  in  the  sinuses  of  the  brain  and  veins  of  the  skull  and  of 
general  pyaemia  was  discovered.  In  the  seventh  case  the  abscess 
reached  the  ventricles  of  the  brain.  There  were  eight  other  cases  in 
which  the  trejihine  was  not  used,  and  where  matter  was  found  above 
the  dura  mater,  but  it  was  not  limited  to  this  situation  in  any  of  these 
cases,  nor  would  adequate  exit  have  been  procured  for  it  by  the  trephine. 
In  nine  other  cases  there  had  been  intracranial  suppuration,  but  the 
matter  was  diffused  among  the  membranes  or  in  the  substance  of  the 
brain,  and  lay  entirely  below  the  dura  mater." 

The  above  most  gloomy  picture  of  what  has  been  usually  met  with 
only  serves,  I  think,  to  confirm  the  opinion  given  below  (p.  258),  that 
the  only  hope  for  these  cases  is  early  exploration,  to  treat  them,  in 
short,  more  like  cases  of  acute  periostitis  and  osteo-raj^elitis  elsewhere 
than  has  hitherto  been  the  case. 
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Wlit'ii  it,  is  i-('iii('iiil)t'r('(l  that  pus  docs  not  lonii  between  tlie  bone  and 
dura  muter  without  a  pi'evious  staj^e  ot  infeetive  osteitis  and  phhjljitis  of 
the  veins  of  the  diph)o,  it  will  be  readily  understood  iiow  easily,  if  the 
wound  be  contaminated,  infective  osteo-niyelitis  and  phlebitis,  with 
the  inevitable  result  of  j)y£enua,  will  follow. 

Indications  of  the  Formation  of  Pus  between  the  Bone  and 
Dura  Mator;  Question  of  Trephining, —  History  of  a  iiead  injury 
with  danuij^'e  of  some  kind  to  the  outer  table.  Thus  there  is  often  a 
scalp  wound  exi)osin|4  the  pericranium,  often  opening  this  up  at  one 
or  two  points,  perhaps  small  and  not  seen  at  the  time ;  occasionally 
the  bone  itself  is  laid  bare  by  the  injury.  Either  now  or  later  on,  the 
wound  becomes  infected.  After  a  varying  period,  usually  in  the  course 
of  the  second  week  after  the  injury  (during  which  period  definite 
symi)toms  are  often  absent),  headache,  fretfulaess,  nausea,  or  vomit- 
ing set  in,  gradually  followed  by  drowsiness,  delirium,  twitchings, 
convulsions,  paralysis,  coma,  and  death. 

This  onrush  of  symptoms  about  the  eighth  or  tenth  day  may  be 
accompanied  by  evidence  of  pyjBuiia — viz.,  rigors  followed  by  sweating, 
a  jactitating  temperature,  progressive  emaciation,  and  affections  of 
viscera  and  joints,  amongst  which  pleuro-pneumonia  is  one  of  the  most 
frequent  and  grave. 

The  surgeon  who  is  watching  a  case  of  this  kind,  and  who  is  also  not 
unmindful  of  wliat  has  happened  and  what  is  liable  to  be  going  on — 
the  injury  to  the  pericranium  and  bone,  the  osteitis  and  osteo-myelitis 
with  plugging  of  the  diploic  veins,  the  extension  to  the  inner  table,  the 
formation  between  the  bone  and  dura  mater  of  lymph  ready  to  sup- 
purate, this  deep-seated  inflammation  being  only  too  ready  to  extend 
to  the  arachnoid  and  thus  become  a  diffused  meningitis — will  find  it 
a  matter  of  much  difficulty  to  answer  the  questions.  How  far  has  the 
mischief  gone '?  Is  the  case  a  hopeless  one  ?  If  the  intracranial 
collection  of  pus  be  a  localised  one  and  uncomplicated,  well-marked 
hemiplegia  and  the  absence  of  pyaemic  systems  will  call  hopefully 
for  trephining.  On  the  other  hand,  paralysis,  indistinct  or  complete, 
epileptiform  convulsions,  extreme  irritability,  and,  especially,  any 
evidence  of  involvement  of  nerves  at  the  base,  will  all  point  to  that 
form  of  meningitis  which  will  show  itself  as  a  diti'use  layer  of  pus 
and  lymph  over  one  side  of  the  arachnoid. 

Equally  pointing  to  a  fatal  issue  will  be  the  symptoms  of  pyaemia 
already  alluded  to,  and  needing  no  further  mention  here. 

What  is  to  be  done  in  these  cases?  Where  the  evidence  of 
meningitis  is  undoubted,  of  some  days'  standing,  where  the  hemiplegia 
has  been  little  marked,  or  where  it  is  replaced  by  paraplegia,  general 
convulsions,  and  other  unfavourable  signs,  no  surgeon  will  be  wise  in 
trephining. 

Should  evidence  of  co-existing  pyaemia  be  looked  upon  as  equally 
hopeless  and  equally  negativing  the  use  of  the  trephine  ?  I  scarcely 
think  so.  Every  surgeon  knows  that,  although  pyaemia  is  usuh11\  fatal, 
it,  very  occasionally,  ends  favourably.  Again,  in  treating  pyaemia  result- 
ing from  periostitis  and  osteo-myelitis  elsewhere,  we  are  not  deterred 
from  making  free  incisions  and  exploring  the  bone. 

The  right  treatment  of  these  cases  must,  of  course,  be  really  pre- 
ventive— i.e.,  every  scalp  wound  should  be  rendered  aseptic  and  kept 

s. — VOL.  I.  17 
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so  from  the  very  first,  however  slight  it  seems  to  be.  But,  as  this  pre- 
caution is  not  always  taken,  and  is  occasionally  impossible,  the  condition 
of  the  pericranium  and  bone  should  be  explored  earlier,  at  the  very 
first  warning  of  danger.  Instead  of  treating  such  a  case  as  a  special 
result  of  a  head  injury,  and  waiting  for  evidence  of  pus  between  the  bone 
and  dura  mater,  we  should,  I  think,  deal  with  it  as  we  do  with  periostitis 
and  osteitis  elsewhere  ;  that  is  to  say,  that,  in  cases  of  this  kind  where 
there  is  reason  to  believe  that  the  bone  has  been  injured,  especially  if 
there  be  any  doubt  as  to  the  condition  of  the  wound  throughout,  the 
surgeon  should,  on  the  first  appearance  of  malaise,  irritability,  head- 
ache, nausea,  chilliness,  explore  the  wound.  Any  granulations  here 
present  will  very  likely  be  at  a  standstill.  A  piece  of  bone  will  pro- 
bably be  bare  and  perhaps  soft,  the  pericranium  infiltrated  and  sepa- 
rating. The  whole  area  of  bone  which  is  aft'ected  should  be  explored. 
This  is  done  by  removing  the  outer  table  and  exposing  the  diploe 
with  a  trephine,  Hofi'mann's  forceps  and  gouge.  Wherever  infiltration 
with  pus  or  undue  reddening  is  present ;  the  diseased  condition  must 
be  followed  up.  The  state  of  the  dura  mater  must  be  ascertained  in 
every  case  where  pus  or  13'mph  is  present ;  the  whole  thickness  of  the 
bone  lying  over  the  diseased  membrane  must  be  removed  with 
Hofi'mann's  forceps  as  widely  as  possible.  Where  the  patient's  con- 
dition admits  of  it  and  where  this  step  is  indicated  by  the  symptoms, 
any  of  the  sinuses  that  are  adjacent  to  the  area  of  operation  and  which 
can  be  reached  should  be  explored,  and,  if  infected,  treated  on  the 
lines  given  at  p.  314.  In  an}'  case  all  infective  granulation  tissue 
must  be  removed  and  pure  carbolic  acid  thoroughly  ai^plied.  The 
possible  co-existence  of  a  cerebral  abscess  must  not  be  forgotten  (p.  250). 
Free  drainage  must  be  provided  with  iodoform  gauze,  and  any  sutures 
inserted  should  not  be  tied  for  a  day  or  two.  Boracic  acid  fomentations 
should  be  applied. 

The  above  depends  on  the  fixed  conviction  that  trephining,  in  careful 
hands,  and  with  due  precautions,  is  not,  in  itself,  a  dangerous  operation, 
and  on  the  fact,  which  is  beyond  dispute,  that,  if  these  cases  are  left 
till  hemiplegia  announces  the  existence  of  intracranial  pus,  they 
will,  too  often,  be  left  too  long,  as  this  waiting  will  give  time  for  the 
onset  of  pysemic  infection,  and  for  the  arachnoid  to  be  involved  in  the 
inflammation. 

The  operation  of  trephining  here  will  in  no  way  difter  from  that 
already  described.  Pus  welling  up  from  the  diploic  cancelli,  or  a  fetid 
condition  of  these,  is  ominously  suggestive  of  impending  pyemia.  If 
such  a  condition  be  present,  the  bone  should  be  freely  removed,  and 
disinfected  as  far  as  possible  ;  but,  from  the  probable  extension  of 
thrombi  to  the  sinuses,  the  outlook  is  a  very  dark  one.  If  pus  be 
present  between  the  bone  and  dura  mater,  it  must  be  thoroughly 
evacuated,  and  free  drainage  provided.*  The  condition  of  the  dura 
mater  should  always  be  examined,  whether  pus  be  found  super- 
ficial to  it  or  no.  If  it  pulsate  freely  and  be  natural  in  appearance 
and  devoid  of  Ij'mph,  nothing  more  need  be  done.     If,  on  the  other 

*  In  these  cases,  and,  in  fact,  in  any  trephining  cases  where  the  discharges  are  infected 
a  boracic  acid  fomentation  frequently  renewed,  together  with  a  dusting  of  sterilised 
iodoform,  is  preferable  to  di-y  dressings  changed  less  frequently. 
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hand,  it  hnl'^c  into  the  trephiue-hole  devoid  of  pulsation,  it  should  be 
punctured,  this  periiiips  f^ivin^  vent  to  a  jet  of"  jjurulent  fluid  (voin  the 
aniehnoid  cavity.  It"  tlu;  araelmoid  is  seen  to  he  covered  with  lyni[)h, 
this  is  of  the  gravest  omen.  A  second  trephine-crown  may  be  removed 
at  the  most  dependent  part,  the  dura  mater  again  opened  here,  and 
irrigation  employed. 

The  following  cases  are  good  examples  of  this  most  dangerous 
condition  of  osteitis  of  the  cranium  and  its  sequelie  and  complica- 
tions : 

The  first  case,  reported  by  Mr.  Hutchinson  {Clin.  Surj.,  vol.  i.  p.  97), 
shows  pyajmia  prominent  rather  than  arachnitis  ;  the  second  {loc.  supra 
cit.,\).  102),  also  Mr.  Hutchinson's,  shows  the  reverse  condition — much 
arachnitis,  and  no  general  pyiemia  infection.  The  third,  one  under  my 
own  care,  shows  both  arachnitis  and  pyaemia  combined.  In  all,  pus  was 
present  between  the  bone  and  dura  mater. 

J.  W..  aired  10,  on  October  15  received  a  large  lacerated  scalp  wound,  a  triangular  flap 
of  all  the  tissues  of  the  scalp  being  torn  up  from  the  left  parietal  bone.  The  pericranium 
was  not  torn  up,  excepting,  perhaps,  at  a  few  points.  The  boy  was  admitted  into  the 
London  Hospital  at  once,  the  flap  of  the  scalp  adjusted,  and  for  some  time  all  went  on 
perfectly  well,  the  boy  being  kept  in  bed  only  for  a  day  or  two.  Oct.  29. — While  up  and 
at  dinner  he  was  noticed  to  be  cold  and  shivery.  A  very  severe  rigor  followed.  It  was 
impossible  to  ascertain  whether,  for  some  days,  he  had  had  headache  or  not.  In  the 
wound  the  granulations  were  pale  and  glazed,  and  a  small  piece  of  dry,  bare  bone  was 
exposed.  During  the  next  few  days  there  were  repeated  rigors.  Nov.  i. — He  had  now 
very  decidedly  the  aspect  of  pneumonia,  and  the  breathing,  temperature,  pulse,  and 
cough  confirmed  this.  Nov.  2. — He  seemed  better  than  the  day  before,  the  respiration  being 
more  easy.  There  is  not  the  slightest  sign  of  paralytic  weakness.  "  Doubts  have  been 
expressed  as  to  whether  this  boy  is  or  is  not  the  subject  of  pyaemia.  He  looks  comfort- 
able, excepting  for  the  blueness  of  the  lips,  which  is  less  than  yesterday.  That  he  is 
suffering  from  pneumonia  all  must  admit,  and  that  the  pneumonia  does  not  produce  the 
usual  train  of  symptoms  (no  rust-coloured  sputum,  no  great  dyspnoea,  &c.).  If  there  had 
been  but  a  single  rigor,  it  is  very  possible  that  it  might  have  been  indicative  only  of 
pneumonia,  but  their  recurrence  seems  to  me  to  denote  pyaemia.  This  diagnosis  is  also 
favoured  by  the  fact  of  his  apparent  improvement  at  times  and  great  variations  in  condi- 
tion." The  wound  was  now  secreting  a  very  fair  quantity  of  healthy  pus.  Its  granulations 
were  much  better  than  they  had  been,  and  fairly  florid.  During  the  next  three  days  the 
thoracic  symptoms  increased.  He  emaciated  rapidly.  Consciousness  was  perfect  to  the 
last,  and  he  had  neither  paralysis  nor  convulsions.  All  traces  of  granulation  disappeared 
from  the  wound.  He  died  November  7.  There  were  very  numerous  pysemic  deposits  in 
the  lungs,  liver,  and  spleen.  Beneath  the  scalp  wound  was  bare  and  greenish  bone  the 
size  of  a  crown-piece.  The  edges  of  the  wound  and  the  pericranium  were  loose  over  a 
surface  as  large  as  the  palm  of  the  hand,  comprising,  in  fact,  nearly  all  the  parietal  bone. 
There  was  a  recent  scar  in  the  scalp,  crossing  the  vertex  transversely,  just  above  the  lamb- 
doid  suture  ;  the  pericranium  here  was  thickened  and  inflamed,  and  the  bone  on  both  sides 
of  the  sagittal  suture  here  was  green.  On  applying  the  trephine  at  this  spot,  dirty-green, 
fetid  j)us  exuded  on  the  inner  surface  of  the  bone.  It  must  be  observed  that  this  portion 
of  inflamed  bone  extended  on  each  side  of  the  sagittal  suture,  and  that  it  was  under,  not 
an  open  wound,  but  a  soundly  healed  one. 

E.  8.,  aged  lo,  was  admitted,  July  21,  into  the  London  Hospital  with  very  extensive 
laceration  of  the  scalp  on  the  left  side,  laying  bare  the  parietal  bone.  During  the  first  few 
days  he  seemed  to  be  doing  well.  July  26. — Bone  as  large  as  a  crown-piece  is  exposed, 
white  and  dry,  above  the  left  ear.  July  29. — A  strong  rigor.  July  30. — Wound  without 
granulations,  looking  glazed.  July  31. — Very  restless.  Uses  all  his  limbs  at  times,  but 
the  left  ones  much  better  than  the  right.  Aug.  i.— The  skull  was  trephined  in  the  middle 
of  the  exposed  bone,  2  inches  directly  above  the  left  ear.  The  dura  mater  was  covered 
with  yellow  lymph.     It  pulsated  pretty  freely.     On  cutting  through  it  about  a  drachm  of 
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thin,  purulent  fluid  jetted  out.  The  visceral  arachnoid  was  seen  to  be  covered  with  lymph. 
Aug.  2. — He  still  uses  his  left  arm,  but  never  his  right  hand.  When  the  brain,  which 
bulged,  pulsating,  into  the  wound,  was  pressed  back,  thin  pus  ran  out  in  considerable 
quantity  from  the  arachnoid  cavity.  His  aspect  was  that  of  a  patient  in  the  very  last 
stage  of  fever.  Death  took  place  on  August  3.  The  bone  around  the  trephine-aperture 
was  dry  and  green.  Everywhere  on  the  left  side  the  parietal  arachnoid  was  concealed  by 
a  thick  deposit  of  puro-lymph,  whilst  everywhere  on  the  right  side  the  membranes  were 
perfectly  free  from  deposit,  polished  and  glistening.  The  superior  longitudinal  sinus 
contained  puriform  fluid.  The  skull  at  the  seat  of  injury  was  discoloured  over  an  extent 
almost  as  large  as  the  palm  of  the  hand  ;  adjacent  to  it  were  other  patches,  greenish-yellow, 
opaque,  and  non -vascular.  There  were  no  pyaemic  deposits  in  the  lungs  or  in  the  viscera 
of  the  abdomen. 

E.  S.,  aged  40,  slipped  while  getting  off  an  omnibus,  January  22,  1877,  and  was  admitted 
into  Guy's  Hospital  under  Sir  H.  Howse's  care  with  a  scalp  wound  4  inches  long,  exposing 
the  right  parietal  bone.  Owing  to  some  oversight  the  wound  was  not  dressed  at  first 
antiseptically,  the  discharge  became  offensive,  and  erysipelas  of  the  scalp  setting  in, 
she  was  transferred  to  my  care  on  February  i. — At  this  time  almost  the  entire  right 
parietal  bone  was  exposed,  owing  to  sloughing  of  the  pericranium.  Incisions  were  made 
where  needful,  drainage-tubes  introduced,  and  in  a  few  days  the  erysipelas  had  subsided 
and  the  wound  was  sweet.  Feb.  11. — She  had  a  rigor  for  the  first  time.  Feb.  13. — There 
was  some  paralysis  of  the  left  side  of  the  face  and  the  left  limbs.  The  temperature  was 
104°.  Feb.  15. — The  hemiplegia  becoming  more  marked,  I  trephined  through  the  exposed 
bone,  about  i  inch  above  the  right  parietal  eminence.  Pus  was  met  with  in  the  diploic 
cancelli.  On  removing  the  crown  of  bone,  an  ounce  of  thick,  foul,  greenish  pus  welled  up. 
The  inner  surface  of  the  bone  was  very  rough,  the  dura  mater  which  corresponded  to  it 
being  covered  with  velvety  granulations.  As  the  dura  mater  did  not  pulsate,  it  was 
punctured,  but  without  result.  The  patient  became  more  conscious  after  the  operation, 
but  soon  lapsed  again  into  a  semi-comatose  state.  Convulsive  seizures  of  all  the  limbs, 
with  twitchings  of  both  sides  of  the  face,  then  set  in,  and  continued  till  the  patient's 
death  on  February  17.  The  parietal  bone  was  found  to  be  dying  for  a  considerable  area, 
the  diploe  being  green  and  offensive.  The  pus  seemed  all  removed  from  the  dura  mater, 
but  there  was  suppurative  arachnitis  over  the  right  hemisphere,  reaching  up  to  the  falx  in 
one  direction  and  the  base  in  the  other,  but  stopping  short  of  each.  There  were  numerous 
pyEemic  abscesses  in  the  lungs  and  liver. 

In  the  following  case  Sir  W.  Macewen  (Pyogenic  Diseases  of  the  Brain 
and  Sjnnal  Cord,  p.  289)  was  more  fortunate.  The  case  was  one  of 
intracranial  extra-dural  suppuration  with  pachymeningitis,  exhibiting 
"  Pott's  puffj^  tumour,"  and  originating  in  infective  bruising  of  the 
scalp  and  deeper  tissues,  but  here  the  pach^mieningitis  was  fortunately 
limited  and  pyaemia  absent. 

I.  R.,  aged  45,  received  from  the  shaft  of  a  cart  a  severe  blow  on  the  left  side  of  the 
vertex,  about  an  inch  from  the  middle  line.  He  was  subsequently  able  to  work  for  a 
week  without  feeling  anything  wrong  except  slight  pain  over  the  part.  Later  on  he 
felt  feverish,  the  pain,  which  was  of  a  dull  character,  increased,  and  was  accompanied  by 
occasional  sharp  stabs  over  the  vertex.  He  also  had  great  headache  and  prostration. 
There  was  a  distinct  puffy  tumour  over  the  seat  of  the  former  injury.  This  swelling,  the 
patient  declared,  came  on  three  weeks  after  the  accident,  and  after  it  formed  he  had  some 
relief  from  the  pain.  The  primary  swelling  from  the  bruising  had  subsided  some  weeks 
before  the  puffy  swelling  appeared.  On  incision  the  skull  was  found  bare,  a  small 
quantity  of  semi-purulent  exudation  bathing  the  bone.  The  diploic  tissue  was  tilled  with 
granulation  tissue,  which  could  be  traced  in  small  portions  penetrating  the  bone,  both 
through  the  external  and  almost  through  the  internal  table  of  the  skull,  which  was  dark 
in  colour.  Between  the  internal  plate  of  the  skull  and  the  dura  there  was  a  considerable 
layer  of  freshly  formed  granulation  tissue  bathed  in  purulent  exudation.  The  patient's 
symptoms  quickly  disappeared  after  the  operation. 
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TREPHINING    FOR    MIDDLE    MENINGEAL 
HEMORRHAGE*    (Fi^'.   107). 

Indications. — When  11  piilicnt,  after  receiving,'  an  injiuy  to  the  head, 
has  sliown  several  of  tlic  syiiiptonis  f^iven  beh)\v. 

It  is  notewoithy  that  the  injiiiy  and  amount  of  violence  vary 
extremely.  While  most  fiecpiently  serious,  as  in  fulls  on  the  head,  the 
violence  may  he  extremely  slight,  as  when  a  patient  slips  going  down- 
stairs and  strikes  the  head  against  the  wall,  when  a  hoy  receives  a  blow 
frt)m  a  criekiit-hall,  or  when  a  child  has  a  fall  of  2  feet  6  inches  out  of 
a  swing.  From  this  the  following  conclusions  follow  naturally : — 
{(()  That  in  the  cases  of  severer  violence,  laceration  or  contusion  of  the 
brain  are,  only  too  frequently,  comi)lications  ;  (h)  Where  the  violence 
has  been  slighter,  either  no  fracture  may  be  present,  or,  if  one  be 
present,  it  is  often  only  a  mere  tissure,  and  may  involve  the  internal 
table  only.  It  is  a  point  of  practical  importance  that  the  slighter  the 
injury  the  less  likely  are  the  soft  parts  to  show  any  damage.  This  has 
led,  in  several  cases,  to  the  injury  being  overlooked. 

i.  Interval  of  Consciousness  or  Lucidity. — This  interval  between  the 
stunning  effects  of  the  injury  or  concussion  and  the  onset  of  com- 
l)ression  from  the  effused  blood  varies,  when  present,  in  length  from  a 
few  minutes  to  several  hours.  In  about  half  the  cases  it  is  well  marked. 
In  a  second  class  it  is  but  little  marked,  and  may  easily  be  overlooked 
altogether.  In  a  third  and  last  set  of  cases  this  interval  is  never 
present  at  all,  owing  to  (i)  The  presence  of  a  very  large  haBmorrhage, 
producing  compression  symptoms  ;  (2)  Co-existing  depression  of  bone  ; 
(3)  Co-existing  injury  to  the  brain  ;  (4)  Drunkenness  of  the  patient. 

ii.  Condition  of  the  Limbs  as  to  Hemiplegia,  Paralysis,  Rigidity,  dc. — 
Hemiplegia,  though  .well  marked  in  a  large  proportion  of  cases,  must 
not  be  looked  upon  as  essential,  and  middle  meningeal  haemorrhage 
must  not  be  overlooked  because  hemiplegia  is  absent,  ill  marked,  or 
replaced  by  some  other  condition  of  the  limbs.  At  least,  the  following 
seven  conditions  of  the  limbs  may  be  met  with  in  middle  meningeal 
haemorrhage. 

(a)  Hemiplegia  present  and  well  marked,  the  leg  or  arm,  and  usually 
both,  when  taken  up  and  let  go,  dropping  like  those  of  a  corpse.  This 
condition  is  present  in  probably  one-third  of  the  cases.  It  is  note- 
worthy that  occasionally  the  hemiplegia  is  on  the  same  side  as  that 
injured,  the  extravasation  taking  place  on  the  side  opposite  to  that 
struck.  Thus  in  a  case  of  Kronlein's,  while  the  contused  wound  was 
over  the  right  parietal,  the  part  struck  in  the  fall  downstairs,  the  artery 
was  lacerated  on  the  left  side. 

(/S)  Hemiplegia  present,  but  little  marked.  In  these  cases,  which 
are  not  uncommon,  the  extravasation  may  be  overlooked.  They  fall 
into  at  least  two  divisions.  In  one  the  hemiplegia  is  little  marked 
throughout,  due,  perhaps,  to  some  power  of  accommodation  on  the 
part  of  the  brain,  or  to  the  circulation  remaining  feeble  owing  to 
co-existing  shock  from  the  time  of  the  injury  to  the  moment  of  death. 


*  For  fuller  information  on  this  most  important  subject,  I  mav,  perhaps,  refer  the 
reader  to  an  article  contributed  to  the  Guy's  Hasp,  lieports,  1886,  p.  147 
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In  another  group  of  cases  the  hemiplegia  is  ill  marked  because  of 
brief  duration,  coming  on  as  it  does  in  these  cases  towards  the  close, 
together  with  coma,  giving  but  little  warning  and  leaving  but  short 
time  for  interference. 

When  there  is  any  doubt  as  to  the  existence  or  degree  of  hemiplegia, 
the  following  tests  should  be  carefully  made  use  of:  whether  the 
patient  resists  on  the  surgeon  attempting  to  move  the  limbs  ;  the  power 
of  the  grasp,  if  any  ;  the  result  of  a  needle-prick ;  whether  the  patient 
moves  either  of  his  hands,  or  which  of  them,  when  the  cornea  is 
carefully  touched,  or  the  cilia  gently  pulled. 

(y)  Hemiplegia  present,  but  temporary.  A  very  rare  condition, 
produced  probably  by  the  brain  being  able  to  accommodate  itself  to  the 
blood. 

(8)  Monoplegia,  or  the  paralysis  more  marked  in  one  limb  than  the 
other.  While  a  large  haemorrhage  generally  makes  pressure  upon  all 
the  motor  area,  von  Bergmann  and  Kronlein  point  out  that  the 
opposite  arm  is  the  part  aifected  first  and  most,  the  branches  of  the 
artery  having  become  quite  small  by  the  time  the}'  reach  the  centre  for 
the  leg. 

(c)  General  paralysis.  Another  rare  condition,  the  existence  of 
which  may  be  explained  by  a  ver}'  large  clot — e.g.,  on  the  left  side, 
rapidly  effused  and  making  pressure  through  the  left  side  of  the  brain, 
upon  the  right  as  well — or  by  co-existing  extravasation  into  the  brain 
substance  itself. 

(C)  Absence  of  any  paralysis,  A  very  rare  condition,  and  one  which 
is,  perhaps,  due  to  the  blood  effused  from  the  middle  meningeal  arter}', 
finding  its  way  through  a  fracture  in  the  skull,  beneath  the  scalp.  (See 
footnote,  p.  263.)  Another  explanation  may  be  that  the  clot  is  posterior 
to  the  motor  area,  of  the  rarer  occipito-parietal,  and  not  the  more 
frequent  temporo-parietal  variety  (p.  264). 

(77)  Limbs  rigid,  convulsed,  or  twitching.  It  is  onl}'  too  probable 
here  that,  in  addition  to  middle  meningeal  extravasation,  contusion  or 
laceration  of  the  brain  substance  will  be  found  at  more  spots  than  one. 

iii.  Condition  of  the  Pupils. — Whilst  this  may  be  various,  there  are 
at  least  three  conditions  which  are  most  important : 

(a)  If  the  pupils  are  natural  as  regards  reaction  to  light,  the  com- 
pression of  the  brain  is  probably  recoverable  if  trephining  be 
immediateh'  performed.  Further,  it  is  more  likely  to  be  a  case  of 
compression  only  of  the  brain,  without  other  injury. 

(/?)  If  the  pupils  are  insensitive,  often  at  the  same  time  dilated,  the 
compression  is  probably  extreme,  and,  while  trephining  is  urgently 
called  for,  it  is  less  likely  that  in  these  cases  the  brain  will  recover 
itself  after  removal  of  the  clot. 

(y)  If  one  pupil  is  found  widely  dilated,  the  other  being  natural  or 
contracted  in  size,  and  if  the  dilatation  be  present  on  the  side  of  the 
artery  injured,  in  other  words,  opposite  to  the  side  of  the  body  which 
is  paralysed,  it  is  a  rare  but  most  valuable  sign,  the  explanation  of 
which  we  owe  to  Mr.  Hutchinson  (Lond.  Hosp.  Rep.,  1867, 
vol.  iv.  p.  29). 

Taken  with  other  evidence  of  middle  meningeal  extravasation,  this 
condition  of  the  pupil  points  to  a  large  clot,  reaching  down  into  the 
base    and   pressing   forwards    upon    the  sphenoidal  fissure,  and  thus 
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conipiTssiiij,'    the    third    nerve.     But    it    is    a    rare    condition.     The 
behaviour  of  the  pupils  is  very  variabh;. 

iv.  'J'ltr  Pidst'. — Tliis  will  vury  according  as  tiu!  ease  is  one  of  well- 
nnirked,  uiu-ouiplieated  extinvasalion,  or  eoiuplicated  with  contusion  or 
hieeration  of  the  hrain  ;  and,  if  the  eoncussion  staj^e  has  been  severe, 
according  to  the  dej^ree  to  which  the  heart  lias  recovered  from  this. 

In  wtdl-nuirked  uncomplicated  compression  the  pulse  will  he  slower 
than  normal — t'.//.,  66,  52  and  still  falling,  42,  and  usually  somewhat  full 
and  lahourinj^.  If,  later,  a  pulse  which  has  been  typically  slow 
becomes  vt'ry  rapid  it  means  that  the  final  sta^e  of  paralysis  of  the 
vagus  has  set  in,  and  that  a  fatal  tei'mination  is  innninent. 

v.  Coma,  or  Unconsciousness. — With  regard  to  this,  the  following 
points  should  be  borne  in  mind  : 

(a)  The  degree  of  unconsciousness  will  var}'  with  the  size  of  the 
branch  injured,  and  the  rapidity  with  which  the  blood  is  effused. 
Where  the  ell'usion  is  rapid  and  the  compression  great,  the  coma  may 
be  as  (lee[)  and  complete  as  in  apoplexy.  But,  in  other  cases,  it  will 
be  found  that  though  the  coma  is  apparently  deep,  this  is  not  really  so ; 
thus  the  patient  may  moan  constantly,  or  may  move  his  limbs  feebly 
when  disturbed. 

{/3)  The  commencing  coma  may  be  taken  for  natural  sleep,  or 
drunkenness,  in  w'liich  conditions  the  patient  may  be  allowed  to  lie  till 
it  is  too  late. 

(y)  In  a  few  cases  the  onset  of  the  coma  is  deferred  till  late  :  its 
onset  is  here  sudden,  its  course  rapid,  and  it  generally  ends  in  death. 

vi.  Bespiration. — This,  in  well-marked  cases,  is  often  stertorous  and 
somewhat  slow.  In  cases  where  stertor  has  not  supervened  to  call 
attention  to  the  existence  of  compression,  other  and  still  graver 
alterations  in  the  breathing  may  be  present,  alterations  which  are 
warnings  that  the  end  is  not  far  off,  and  that,  in  the  case  of  intended 
trephining,  there  is  no  time  to  lose— viz.,  catchy,  short  respirations, 
cyanosis,  and  gasping,  irregular  breathing,  ceasing  for  intervals  of  ten 
or  fifteen  seconds,  and  then  repeated. 

vii.  State  of  the  Scalp. — When  the  history  is  deficient,  or  when  the 
signs  of  compression  are  not  well  marked,  ecchymosis  or  contusion  of 
the  parietal  and  temporal  regions,  giving  rise  to  a  pulpy  or  puffy  feel, 
are  of  great  value.  This  condition  will  be  especially  marked  when 
the  hfiBmorrhage  from  the  middle  meningeal  artery  is  finding  its  way 
through  some  fracture  into  the  tissues  of  the  scalp.* 

Treatment. — Earl}'  trephining  should  be  performed  as  follows  : — 
The  scalp  should  be  shaved  widely,  for  the  liberal  application  of  ice, 
later  on,  if  needful.  No  aneesthetic  should  be  given  if  the  patient  is 
unconscious,  or  the  respiration  failing.  If  any  be  employed  the  greatest 
care  must  be  taken  on  account  of  the  risk  of  vomiting  and  aspiration- 


*  There  is  a  good  specimen  of  this  in  St.  George's  Hospital  Museum,  Series  No.  4, 
figured  by  Mr.  Hohnes  in  his  Surgery,  fourth  ed.  p.  140,  Fig.  39.  It  shows  the  parietal 
bone  of  a  child,  in  which  a  gaping  fissure  crosses  the  middle  meningeal  artery,  producing 
considerable  extravasation  inside  the  skull,  and  still  more  externally.  I  have  trephined 
successfully  in  a  similar  case.  Here,  during  the  half-hour  which  elapsed  between  the 
time  of  admission  and  operation,  a  distinctly  increasing  swelling  was  noticed  in  the  scalp 
of  the  child. 


264 


OPERATIONS  ON  THE  HEAD  AND  NECK. 


pneumonia.  Von  Bei-gmann  alludes  to  the  frequency  with  which  this  form 
of  pneumonia  proves  fatal,  in  [)atients  who  have  been  deei)ly  comatose, 
even  some  days  after  trephining  has  been  successfully  employed.  The 
head  being  supported  on  sand-bags  or  a  firm  pillow,  the  middle  meningeal 
area  ou  the  side  which  is  bruised,  and  on  the  side  opposite  to  the 
hemiplegia,  is  explored  by  turning  up  a  semilunar  flap,  the  centre  of 
which  is  i^  inch  behind  the  external  angulnr  process,  and  I  inch 
above  the  zygoma — roughl}'  speaking,  two  fingers'  breadth  above 
the  zygoma,  and  about  the  same  behind  the  external  angular  process 
(Fig.  125,  p.  333).  Kronlein  (Deutsch.  Zeitschr.  f.  Chir.,  Bd.  xxiii, 
Hft,   3   u.  4,   March,   1886),  distinguishes,  according  to  the  point  of 

Fig.  107. 


Middle  meningeal  hsemorrhage  with  extensive  fracture  of  the  skull.  Prep. 
I593^\  Guy's  Hospital  Museum.  From  the  severity  of  the  fracture,  which  involves 
both  vault  and  base,  such  a  case  gives  very  little  hope. 


rupture,  three  hsematomata — an  anterior,  fronto -temporal ;  middle, 
temporo-parietal  ;  and  posterior,  or  parieto-occipital.  He  advises 
trephining  first  at  the  usual  place  ;  if  no  hsematoma  be  found  here, 
a  second  perforation  should  be  made  further  back,  a  little  above  and 
behind  the  ear,  or,  more  accurately,  at  the  inter-section  of  a  line 
drawn  backwards  from  the  upper  margin  of  the  orbit  with  a  vertical 
one  carried  up  directly  behind  the  mastoid  process.  Enlargement  of 
either  of  these  openings  will  enable  the  surgeon  to  deal  with  a  middle 
or  parieto-temporal  hsematoma.  The  brisk  hsemorrhage  which  takes 
place  from  the  scalp  will  be  best  arrested  by  applying  Spencer  Wells's 
forceps  to  the  bleeding  points,  the  forceps  thus  not  only  arresting 
hsemorrhage,  but  acting  as  retractors  also.  The  pericranium  is  then 
carefully  separated,  and  any  fissure  or  fracture  looked  for  on  the  bone. 
Whether  one  be  found  or  no,  a  crown  of  bone  is  next  removed  with  a 
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full-sizpfl  trephine.  Wluui  this  has  exposed  the  ch)t,*  hsDmorrhnfje 
may  still  ho  ^oiii;^  <>ii,  waniiii}^  of  wliich  will,  perhaps,  ho  ^'ivcii  hy  tlie 
pulsation  of  the  clot.  This  havinj^  heen  removed  hy  a  small  lithotomy- 
scoop,  one  of  Volknuiiin's  spoons,  the  handle  of  a  small  teaspoon,  or,  if 
Boft,  hetter  hy  irrif:tation,  the  hiemorrlia^e  may  cease,  or  it  may  continue 
profus(dy,  welling  up  from  a  point  quite  out  of  leach.  In  such  cases, 
the  surgeon  may,  after  saving  his  patient  from  the  dangers  of  com- 
pression, have  to  face  those  of  most  serious  htemorrhage.  In  such  a 
contingency,  much  will  depend  on  the  accessihility  of  the  hleeding 
point,  whether  it  is  in  the  wall  of  the  skujl,  or  in  the  foramen  in  the 
base  ;  the  following  steps  may  he  made  use  of — a  good  light  is  essential, 
and  an  electric  lamp  the  best:  (i)  Ligature  of  the  artery,  a  second 
trephine  opening  being  made  below  if  needful,  and  the  intervening  bone 
chipped  away;  (2)  Crushing  together  with  forceps  the  edge  of  the  hone 
from  wliich  the  hleeding  comes;  (3)  Under-running  the  artery  in  the 
dura  mater  with  a  fine  curved  needle  ;  (4)  The  use  of  Horsley's  wax 
(carbolic  acid  one  part,  oil  two  parts,  wax  seven  parts)  ;  (5)  If  the 
bleeding  spot  is  found  by  the  aid  of  a  pointed  probe  to  lie  in  a  distinct 
bony  camil,  the  hsemorrhage  may  be  arrested  by  plugging  this  canal 
with  a  tiny  boiled  and  ase|)tic  wooden  peg;t  (6)  Forcipressure  by 
means  of  a  pair  of  Spencer  Wells's  forceps  left  in  situ,  for  twelve  hours  ; 
(7)  Pressure  by  suturing  the  edges  of  the  wound,  J  first  firmly  plugged 
with  tampons  of  iodoform  gauze  wrung  out  of  i  in  20  carbolic  acid 
lotion,  aided  by  digital  pressure  on  the  common  carotid ;  (8)  The  above 
means  failing,  which  is  unlikely,  ligature  of  the  external  or  common 
carotid  had  better  be  resorted  to.§     If  such  a  step  be  really  needful, 


•  Perhaps  another  crown  must  be  removed  for  this.  Thus,  in  one  case,  when  trephining 
over  the  trunk  of  the  middle  meningeal,  I  came  down  on  the  prolonged  tail-like  extremity 
of  a  huge  clot,  reaching  far  away  upwards  and  backwards,  and  due  to  a  branch  being 
opened  at  some  distance  by  a  most  extensive  fissure. 

I  This  was  suggested  by  Sir  T.  Smith,  and  used  successfully  by  Mr.  Willett  and 
Mr.  H.  Marsh,  at  St.  Bartholomew's  Hospital,  in  cases  of  hjemorrhage  from  the  descending 
palatine  artery  (^Clin.  Soc.  Trans.,  vol.  xi.  p.  71). 

X  This  can  only  be  carried  out  when  the  edges  of  the  wound  are  clean-cut,  and  also 
when  the  surgeon  is  able  to  see  his  patient  at  short  intervals,  or  to  leave  him  in  competent 
hands  ;  otherwise,  if  the  htemorrhage  persist,  this  step  may  increase  the  risk  of  that 
compression  which  the  operation  had  been  intended  to  obviate. 

§  Ligature  of  the  common  carotid,  if  preferred,  is  justified  by  a  successful  case 
recorded  by  Dr.  Liddell  (^Amer.  Journ.  Med.  Sci.,  vol.  Ixxxi.  p.  344),  in  which  secondary 
hfeniorrhage  from  the  middle  meningeal  artery,  three  weeks  after  a  shell-wound  in  the 
temporal  region,  was  successfully  arrested  by  ligature  of  the  common  carotid.  If  the 
patient's  condition  be  very  grave,  ligature  of  the  common  and  not  the  external  carotid 
will  generally  be  resorted  to,  as  being  more  quickly  done.  The  additional  special  risks  of 
this  operation  are,  however,  well  known.  Recently  (^Brit.  Med.  Journ.,  Dec.  31,  1904) 
Dr.  E.  L.  Robinson,  of  Guernsey,  reports  another  successful  case  with  several  points  of 
interest.  The  patient,  a  woman  £et.  20,  had,  in  falling  from  a  shop-counter,  struck  her  head 
against  a  shelf.  She  had  walked  home,  a  quarter  of  a  mile  off,  and  there  vomited  blood. 
While  telling  her  story  to  a  medical  man,  an  hour  later,  she  suddenly  became  unconscious 
with  left  hemiplegia,  and  widely  dilated  right  pupil.  A  fracture  was  found  in  the  anterior 
third  of  the  temporal  fossa,  running  down  to  the  base.  The  bone  when  trephined  was 
extremely  thin.  Fresh  arterial  blood  and  clot  welled  up  into  the  opening  as  soon  as  this 
was  made,  and  as  it  was  impossible  to  see  the  source  of  the  bleeding — apparently  the  opening 
was  not  enlarged — as  the  bleeding  was  uncontrolled  by  compression  of  the  right  carotid 
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a  temporary  closure  of  the  common  carotid  iq.r.)  will  perhaps  suffice. 
It  is  always  to  be  remembered  that  local  htemostasis  is  greatly  to  be 
=5;.preferred,  and  that,  of  the  methods  given  above,  ligature  of  the  middle 
nneningeal  artery  itself  is  the  safest. 

Dr.  Shepherd,  of  Montreal,  records  {Brit.  Med.  Journ.,  1896,  vol.  i. 
p.  905)  an  instructive  case  of  middle  meningeal  haemorrhage  in  which 
ligature  of  the  common  carotid  was  successfully  resorted  to.  That  the 
hemorrhage  was  not  severe  at  first,  and  pressure  symptoms  from  the 
slowly  spreading  clot  were  not  marked  until  the  day  after  the  accident,  is 
explained,  in  Dr.  Shepherd's  opinion,  by  the  fact  that  the  rupture  of 
the  artery  was  low  down,  where  the  dura  mater  w^as  closely  attached  to 
the  base  of  the  skull,  and  where  it  needed  considerable  force  to  separate 
it  from  the  bone.  In  many  cases  of  middle  meningeal  ha3morrhage  the 
artery  is  injured  higher  up,  and  a  clot  more  readily  forms  where  the 
dura  mater  is  not  so  closely  adherent  to  the  bone. 

A  large  and  very  thick  clot  having  been  exposed  by  the  removal  of  two  trephine- 
crowus  in  the  line  of  a  fissured  fractui-e  in  the  anterior  part  of  the  left  parietal  bone, 
the  empty  meningeal  artery  could  be  seen  ramifying  on  the  dura  mater,  while  blood  was 
freely  welling  up  from  below.  The  incision  was  extended  down  to  the  zygoma,  the 
temporal  muscle  and  periosteum  pulled  aside,  and  a  piece  of  bone  2  inches  wide  by 
3  inches  long  chiselled  away,  in  the  hope  of  reaching  the  bleeding  point.  After  a  large 
amount  of  clot  had  been  removed,  there  was  furious  bleeding  from  below.  The  brain  and 
its  membrane  were  held  aside  with  broad  retractors,  and  it  was  seen  that  the  fracture 
ran  through  the  foramen  spinosum,  and  then  across  the  body  of  the  sphenoid.  The 
artery  was  evidently  torn  in  the  foramen.  It  was  decided  to  tie  the  common  carotid. 
This  immediately  checked  the  free  hasmorrhage,  though  venous  oozing  continued.  All 
the  blood  clot  having  been  washed  out,  the  space  at  the  base  of  the  skull  was  packed 
with  moist  iodoform  gauze,  one  end  of  this  being  brought  out  at  the  lower  end  of 
the  wound.  The  patient  soon  recovered  consciousness.  Two  days  later,  while  the 
gauze  was  being  carefully  removed,  "there  was  a  tremendous  spurt  of  blood"  as  the 
last  piece  came  away.  The  wound  was  therefore  again  packed  quickly  with  iodoform 
gauze,  which  arrested  the  haemorrhage.  Three  days  after,  the  patient  had  a  chill,  a 
temperature  of  102-5°,  ^"^^  paralysis  of  the  left  side,  and  motor  aphasia  set  in.  These 
gradually  disappeared  in  another  three  days,  and  the  gauze  was  cautiously  removed,  the 
last  piece  without  any  bleeding,  ten  days  after  the  date  of  the  second  plugging.  The 
patient  made  an  excellent  recovery. 

Dr.  Shepherd  considered  that  the  paralysis  and  aphasia  were  due 
to  the  compression  effected  by  the  large  quantity  of  firmly  packed 
iodoform  gauze,  and  not  to  ligature  of  the  carotid,  for  these  signs 
came  on  only  after  the  second  packing  and  were  very  temporary  in 
duration.  The  compression  would  have  been  rendered  still  greater 
when  the  gauze  became  soaked  with  blood.  Dr.  Shepherd  resorted  to 
ligature  of  the  common  carotid  instead  of  plugging  the  foramen,  because 
this  might  have  separated  the  fracture  in  the  base  of  the  skull. 

As  in   all   operations   on  the  head  and  brain,  where  the  patient's 


and  direct  pressure  with  cyanide  gauze  soaked  in  adrenalin  solution,  the  right  common 
carotid  was  tied.  This  was  successful  at  once.  As  the  patient  came  round  from  the 
anaesthetic  it  was  seen  that  the  hemiplegia  had  disappeared.  Save  for  rather  tardy  dis- 
appearance of  the  paralysis  of  the  third  nerve  the  recovery  was  uneventful.  Two  months 
later  the  patient  was  "  absolutely  well."  Not  the  least  interesting  point  in  this  case  is 
the  fact  that,  as  far  as  the  report  goes,  the  clot,  which  must  have  been  a  large  one,  was 
removed  to  a  very  limited  extent. 
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condition   is  a  grave  one,  infusion  of  saline  fluid    fp.  140)   should  be 
resorted  to  when  the  artery  has  been  secured. 

How  far  the  surgeon  should  remain  satisfied  with  partial  removal 
of  the  clot,  or  proceed  to  remove  the  skull,  and  then  the  blood,  more 
extensively,  must  depend  on  the  surgeon's  surroundings,  the  amount 
of  skilled  help  which  he  can  connuand,  but  chiefly  on  the  state  of 
the  patient,  the  si/e  of  the  clot,  and  whether  the  depression  in  the 
dura  nniter  begins  rpiickly  to  ])ulsiite  and  to  rise  up.  If  these  last 
points  are  in  doubt,  there  should  be  no  hesitation,  the  condition  of  the 
patient  admitting  of  it,  in  removing  more  bone  (p.  362),  and  any  clot 
which  seems  firm  and  dtMise,  till  all  cause  of  depression  in  the  membrane 
is  removed. 

Prognosis. — With  reference  to  this  ]ioint,  I  may  quote  the  following 
remarks  from  my  paper  in  the  Guy's  Hospital  Reports,  vol.  xliii.  : 

"  The  chief  jioints  on  which  this  depends  are,  whether  the  middle 
meningeal  extravasation  is  i)robably  complicated  with  such  injuries  as 
extensive  fractures  and  brain  injur}',  and,  secondly,  upon  the  date  of 
trephining,  and  whether,  at  this  time,  the  brain  recovers  itself  quickly 
or  not.  With  regard  to  the  former,  or  the  existence  of  comjilications, 
the  surgeon  will,  if  asked  to  state  the  probable  result,  base  his  opinion 
on  the  history  of  the  case,  the  severity  of  the  violence,  e.g.,  height  of 
fall,  whether  any  interval  of  lucidity  has  been  present,  and,  if  so,  for 
how  long  and  how  far  this  has  been  well  marked,  how  far  the  symptoms 
of  compression,  well-defined  hemiplegia,  the  falling  pulse,  the  stertorous 
breathing,  kc,  are  present  or  replaced  by,  or  complicated  with,  those 
symptoms  which  are  believed  to  point  rather  to  laceration  or  contusion 
of  the  brain  and  its  membranes — viz.,  restlessness,  convulsive  move- 
ments or  twitchings,  pulse  quick  and  sharp,  and  other  evidence  of 
pyrexia,  which  show  that  inflammation  of  the  brain  has  probably 
supervened  upon  the  injur}'  to  its  substance." 

The  seventy  cases  on  which  the  above  paper  was  based  appeared  to 
fall  into  the  three  following  groups  : 

A.  The  Most  Hopeful  Cases  for  Trephining . — Violence  comparatively 
slight ;  laceration  of  middle  meningeal  artery  or  its  branches  ;  fracture 
of  skull,  if  present,  slight  and  localised  to  one  side  of  skull,  i.e.,  not 
implicating  the  base  ;  compression  jiresent,  but  little  or  no  contusion 
or  laceration  of  brain.     Twenty-seven  cases. 

B.  Less  Hopeful  Cases. — Violence  greater ;  laceration  of  middle 
meningeal  or  its  branches  ;  fracture  implicating  middle  fossa  ;  some 
injury  to  brain,  but  this  only  trivial.     Twenty  cases. 

C.  Cases  prohahly  Hopeless  from  the  First. — Violence  very  great ; 
laceration  of  middle  meningeal  or  its  branches  ;  fracture  of  skull 
extensive,  perhaps  implicating  several  bones  and  sutures  both  in  the 
vault  and  Ijase  ;  injury  to  brain  very  severe.     Twenty-three  cases. 

Sub-dural  HaBmorrhage. — This  obscure  and  difficult  subject  has 
recently  had  much  light  thrown  upon  it  by  a  most  elaboi'ate  and 
helpful  paper  by  W.  H.  Bowen,  M.S.  {Gui/s  Hosp.  Rep.,  vol.  lix.) 
The  differential  diagnosis  of  extra-dural  hsemorrhage,  intracranial 
suppuration,  urremia,  idiopathic  epilepsy,  cerebz'al  haemorrhage  and 
meningeal  apoplexy  is  dealt  with  in  a  masterly  way.  P'ull  allowance  is 
made  for  the  great  difficulty  which  must  often  be  present,  and  while 
Mr.  Bowen  would  be  inclined  to  rely  chiefly  upon  (i)  the  long  duration 
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of  lucid  or  latent  intervals,  as  in  the  case  given  below  ;  (2)  the  presence 
of  a  scalp  wound,  a  bruise,  recent  or  remote  ;  (3)  the  existence  of 
Hutchinson's  pupil  {ride  sujjra,  p.  262),  which  is,  however,  rarely 
present,  he  points  out  that  as  diagnosis  will  be  always  difficult  and 
often  impossible,  the  only  treatment  in  these  days  of  modern  surgery 
is  early  trephining.  The  friends  of  the  patient  should  be  warned  that 
while  this  step  is  the  only  safe  treatment  where  sub-dural  hsemorrhage 
is  present,  it  will  fail  when  severe  laceration  of  the  brain  is  present  as 
well,  and  also  in  those  cases  where  it  has  been  impossible  to  exclude 
such  conditions  as  idiopathic  epilepsy  or  urtemia.  The  following 
puints  of  ijractical  importance  are  brought  out  by  Mr.  Bowen  in  his 
l^aper.  (a)  No  fracture  may  be  present  in  these  cases  of  sub-dural 
haemorrhage.  Operators  who  may  be  inclined  on  exploring  a  case 
to  close  the  wound  because  the  bones  are  found  uninjured,  should 
bear  the  above  in  mind.  (b)  If  on  opening  the  dura  at  more  than  one 
place,  no  clot  is  found  and  the  brain  bulges  through,  pulsating, 
the  following  possibilities  must  be  borne  in  mind,  (i)  The  diagnosis 
may  be  wrong  and  an  intra-cerebral  abscess  may  be  present.  If 
this  is  excluded,  and  if  the  passage  of  a  curved  director  into  the 
arachnoid  cavit}'^  for  the  purpose  of  exploring  neighbouring  areas 
proves  negative,  the  opposite  side  of  the  skull  should  be  trephined 
and  a  careful  search  made  there.  (2)  As  in  the  case  of  middle  meningeal 
luemorrhage,  it  may  be  a  case  of  extravasation  from  contre-coup,  or 
the  case  may  be  one  of  those  very  rare  ones  in  which  the  motor  fibres 
have  not  crossed.  (3)  Where  sub-dural  haemorrhage  is  present, 
tenseness  and  non-pulsation  of  the  dura  mater  are  far  more  valuable 
than  the  colour  of  this  membrane.  "  If  colour  be  relied  upon,  two  con- 
ditions at  least  may  lead  to  error,  one  being  that  the  compressing 
agent  is  not  always  blood,  but  may  be  blood  and  serum,  or  serum 
alone,  when  there  will  be  no  discolouration,  notwithstanding  the  presence 
of  pronounced  compression  ;  the  other  that  a  thin  layer  of  blood  over 
the  surface  of  the  brain,  associated  with  severe  contusion,  j'et  incapable 
of  compression,  may  cause  discolouration,  and  this  may  also  appear 
to  be  present  when  merely  caused  by  the  very  distended  veins  on 
the  surface  of  the  brain  pressed  against  the  membrane."  (4)  With 
regard  to  the  method  of  removal  of  the  clot  there  is  nothing  to  be 
added  to  the  account  given  at  p.  265.  (5)  Haemorrhage  ma}' be  difficult 
to  stop  and  ma}'  recur  dangerously.  In  such  cases  it  is  possible  that  a 
sinus  has  been  opened  by  a  fracture  running  into  the  base.  Cerebral 
arteries  and  veins  have  required  ligature.  (6)  As  to  the  abvisability 
of  drainage  no  rule  can  be  laid  down.  Only  when  it  is  certain  that  all 
clot  has  been  removed,  and  that  the  field  of  operation  is  sterile,  should 
the  wound  be  entirely  closed.  Each  case  must  be  treated  according 
to  the  special  conditions  found.  The  following  case  under  the  care  of 
the  late  Mr.  H.  W.  Allingham  {Clin.  Soc.  Trans.,  vol.  xxii.  p.  220  ; 
Brit.  Med.  Journ.,  vol.  i.  1889,  p.  887)  is  a  most  interesting  one,  the 
bleeding  having  come,  apparently,  from  a  laceration  of  the  frontal  lobe. 
The  length  of  the  "  latent  "  interval  will  be  noted. 

A  man,  aged  40,  was  admitted  into  the  Great  Northern  Hospital,  December  7,  having 
fallen  off  a  tramcar  when  half -drunk.  He  complained  of  pain  in  the  left  shoulder  ;  there 
was  no  evidence  of  injury  to  the  head.  The  next  four  days  the  patient  was  very  drowsy, 
and  irritable  when  disturbed.     There  was  no  paralysis,     December  1.3,  the  patient  was 
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seized  with  convulsions.  Tlicso  began  in  tlic  muscles  of  the  left  side  of  the  face,  the  mouth 
being  dmwn  up,  and  tlio  eyelids  ni()ve<l  in  clonic  spasm.  The  muscles  of  the  neck  were 
next  affected,  and  subsequently  tlie  left  arm  and  leg  passed  into  a  state  of  clonic  spasm. 
The  bii-athing  was  stertorous.  The  tongue  was  not  bitten.  Chloroform  having  been  given, 
a  curved  incision  was  made  from  the  right  external  angular  to  the  mastoid  process.  A 
large  flap  having  been  turned  down,  a  crown  of  bone  was  removed  over  the  right  tissure 
of  llolando — /.«.,  about  2^  inches  behind  and  IJ  above  the  external  angle  of  the  orbit. 
The  jiosterior  branch  of  the  middle  meningeal  ran  across  the  dura  mater  exposed.  This 
membrane  did  not  pulsate,  and  appeared  to  show  a  black  mass  beneath  it ;  the  artery 
being  secured,  the  dura  mater  was  incised  and  a  large  black  clot  exposed.  About  3  oz.  of 
this  having  been  removed,  partly  by  irrigation,  a  large  cavity  could  be  felt  as  far  as  the 
finger  could  reach  ;  the  brain  appeared  to  be  much  lacerated  over  the  frontal  lobe.  The 
patient  ultimately  made  a  good  recovery. 

TREPHINING    AND    EXPLORATION    OF    CEREBRAL 
ABSCESS    DUE    TO    INJURY. 

Indications  for  Exploring  ;  Symptoms  and  Diagnosis  of  Traumatic 
Cerebral  Abscess. — Many  of  these  are  given  at  S(Miiewliat  fuller  length 
in  reference  to  that  form  of  cerebral  abscess  which,  as  one  of  the  results 
of  otitis  media,  is  discussed  at  p.  305.  To  begin  with,  there  is  often  the 
history  of  an  injury.*  This  may  have  been  a  stab  with  a  knife  (p.  250), 
a  graze  of  the  head  witli  brief  concussion,  a  fracture,  especially  a  com- 
pound one  associated  with  an  infected  hernia  cerebri,  a  blow  with  a 
stone,  a  glancing  bullet,  &c.  Dr.  Carson,  of  St.  Louis,  records  {Xew 
York  Med.  Journ.  Apr.  27,  1905),  a  case  in  which  an  abscess  of  the 
Rolandic  area  followed  the  ordinarily  trivial  bite  of  a  woodtick,  the 
infection  reaching  the  brain  through  some  of  the  emissary  veins.  The 
abscess  had  been  opened  and  apparently  healed.  When  Dr.  Carson 
opened  the  abscess  two  months  after  the  injury,  necrosis  of  the  skull 
was  present.  The  patient  recovered,  but  with  total  blindness.  Again 
the  nasal  fossae  must  not  be  forgotten  as  shown  by  the  case  I  mention  at 
p.  311.  Dr.  Carson  also  mentions  the  case  of  a  child  where  the  infection, 
starting  in  a  nasal  catarrh  the  result  of  an  injury,  extended  through 
the  cribriform  plate  to  the  brain  and  formed  an  abscess  which  resulted 
in  death.  Often,  but  not  always,  follows  a  latent  period  devoid  of  brain 
symptoms,  which  may  last  from  a  few^ — e.g.,  four — days  to  three  or 
four  weeks  or  much  longer. f     This  latent  period  is  succeeded  by  brain 

•  But  the  help  in  the  case  which  the  history  of  an  injury  gives  is  not  always  present, 
and  this  is  an  indication  for  always  examining  for  any  wound  or  scar,  and  exploring  it, 
however  unimportant  it  may  seem  to  be,  in  these  cases.  Thus,  in  the  following  case 
(Hulke,  Syst.  of  Surg.,  vol.  i.  p.  626),  the  necrosis  might  have  been  overlooked,  and  the 
fit  and  rigidity  put  down  to  another  cause.  A  middle-aged  woman,  having  fallen  down  in 
a  fit,  was  brought  to  the  Middlesex  Hospital.  She  was  unconscious,  and  her  left  arm  and 
leg  were  rigidly  flexed.  On  her  right  temple  was  a  small  festering  wound,  leading  to 
necrosed  bone.  On  perforating  this  with  a  trephine,  pus  was  forcibly  ejected  through 
a  sloughy  hole  in  the  dura  mater.  The  spastic  rigidity  of  the  left  arm  and  leg  immediately 
disappeared,  but  the  patient  soon  died.  A  large  abscess-cavity  was  found  in  the  anterior 
lobe  of  the  right  cerebral  hemisphere. 

T  As  in  M.  Dupuytren's  and  Prof.  Nancrede's  cases  at  p.  250  ;  so,  too,  in  a  case 
of  Mr.  Hulke's,  alluded  to  in  a  footnote,  p.  270,  the  patient,  an  errand-boy,  continued  to 
work  for  seven  weeks  after  the  injury,  more  or  less  headache  being  present  all  the  time, 
retching  and  hemiplegia  then  coming  on. 
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symptoms  increasing  in  severity  and  going  on  to  those  of  compres- 
sion— viz.,  headache  felt  over  the  side  injured,  but  not  necessarily 
most  intense  at  the  injured  spot ;  nausea  or  vomiting  ;  some  pyrexia, 
although  the  temperature  usually  rises  slowly,  if  it  rises  above  normal 
at  all.* 

Other  symptoms  are  mental  dulness  (the  answers  long  delayed,  but 
intelligent  when  they  come),  a  slow  pulse,  perhaps  rigors,  progressive 
emaciation,  perhaps  accompanied  by  vomiting.  Whether  local  nerve 
symptoms — <?.(/.,  disturbances  of  sensation  and  motion — are  present  must 
depend  on  the  position  of  the  abscess.  If  the  injury  has  been  over  the 
motor  area  (Figs.  123  to  128)  nerve  symptoms  maybe  clearly  marked; 
but  if  over  the  anterior  part  of  the  frontal  or  temporo-sphenoidalf  lobes, 
they  may  be  entirely  absent.  Thus  hemiplegia^,  a  paralysis  limited — 
e.g.,  of  upper  limb,  and,  later  on,  gradually  increasing, — epileptic 
seizures,  spasms,  spastic  rigidity,  all  have  been  met  with,  but  must  by 
no  means  be  relied  upon  ;  and  even  when  paralysis  is  present  it  may 
escape  observation,  as  when  there  is  slight  paralysis  of  the  muscles  of 
the  lower  half  of  the  left  side  of  the  face,  and  some  loss  of  power  in  the 
left  hand  and  arm,  but  only  temporary. §  Here,  as  in  otitis  media,  there 
is  but  one  rule,  and  that  is,   that  in  all  cases  where  an  abscess  of  the 


*  On  this  and  other  points  I  would  refer  my  readers  to  p.  302.  Prof.  Nancrede  (loc. 
stipra  cit.,  p.  95)  writes  thus  : — "  I  believe  that  an  abscess  involving  the  cerebral  tissue 
alone  will  be  accompanied,  in  most  cases,  by  a  subnormal  or,  at  least,  a  normal  tem- 
perature. Where  a  high  temperature  is  noted,  either  the  pus  collection  is  a  localised 
suppurative  arachnitis  limited  by  adhesions,  or  there  is  a  meningitis  in  addition  to  the 
abscess."  Prof.  Nancrede  quotes  briefly  a  case  recorded  by  Dr.  H.  L.  Brown  (^Bost.  Med. 
and  Surg,  Journ.,  Dec.  29,  1881,  p.  610)  in  which  the  temperature  was  97°  for  eleven  days. 
More  rarely,  the  temperature  shows  fluctuations,  as  in  a  case  of  Dr.  Burney  Yeo  (Brit. 
Med.  Journ.,  1879,  vol.  ii.  p.  84).  More  rarely  still,  the  temperature  continues  high 
throughout. 

f  With  regard  to  the  large  collections  of  pus  often  found  here,  Dr,  Yeo  (loc.  supra 
cit.,  p.  885)  quotes  as  follows  from  Huguenin  (Ziemssen's  Cyclopcediu,  vol.  xii.)  : — "The 
difiiculty  of  diagnosis  is  increased  by  the  circumstance  that  no  bands  of  fibres,  which 
are  direct  conductors  of  sensibility  or  motion,"  pass  through  this  lobe  ;  and,  therefore, 
an  abscess  here  "  may  attain  a  considerable  size,  and  may  cause  general  symptoms  of 
compression,  before  any  distinct  sympton  of  local  disease  arouses  the  suspicion  of  a 
localised  affection  of  the  brain." 

X  Mr.  Hulke,  in  relating  the  case  of  a  boy  which  he  brought  before  the  Medico- 
Chirurgical  Society,  March  11,  1879,  laid  stress  on  the  fact  that  hemiplegia  occurring 
some  time  after  an  injury  to  the  head  was  significant  of  disease  in  the  brain  itself  rather 
than  of  arachnitis. 

§  The  value  of  accurately  noting  symptoms  which,  thougli  of  but  brief  duration,  may 
be  very  important  guides  in  treatment,  is  well  shown  by  a  case  of  Sir  W.  Macewen's 
(Lancet,  1881,  vol.  ii.  p.  582).  A  boy,  aged  11,  was  admitted  into  the  Glasgow  Royal 
Infirmary,  two  weeks  after  a  fall  upon  his  head,  with  a  partially  healed  wound  and  bare 
bone  over  the  left  eyebrow.  A  week  later  he  had  a  rigor,  considered  to  indicate  the 
probable  formation  of  pus.  Five  days  later,  or  twenty-six  days  after  the  injury,  the 
patient  had  a  convulsion  confined  to  the  right  side  ;  when  this  had  passed  off,  he  was 
distinctly  aphasic.  The  seat  of  the  abscess  now  seemed  to  be  the  third  left  frontal 
convolution,  and  trephining  was  proposed.  The  friends,  however,  refused  to  permit  this, 
as  the  patient  had  recovered  consciousness,  though  they  were  warned  that  the  improve- 
ment would  be  only  temporary.  Thirty  hours  later,  the  convulsions  of  the  right  side 
recurred,  the  temperature  rose  quickly  from  101°  to  104°,  and  the  patient  died  before  the 
operation  could  be  performed.     The  situation  of  the  abscess  was  verified  after  death. 
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brniii  inai/  be  pivseiit,  exploration  should  be  undertiikeii,  uud  thiit  this 
step  should  not  be  deferred. 

For,  tlie  surgeon,  who  is  wjitching  what  he  believes  to  be  a  eerebrul 
abscess,  must  always  remember  tiiut  after  a  period  of  latency,  which 
may  last  weeks  or  nu)re,  acute  symptoms  may  set  in  sudtlenly  and 
quickly  close  in  death.* 

Operation  of  Trephining  for  Traumatic  Cerebral  Abscess.. — As  the 
fatality  of  cerebral  abscess,  if  left  to  itself,  is  so  liigli— 90  to  lOO  per 
cent. — trephining  is  abundantly  justified,  but  it  must  be  conducted 
aseptically  for  fear  of  setting  up  suppurative  meningitis  and  brain 
si)fteuiug.  The  chief  ditliculty  is,  of  course,  hitting  olf  the  seat  of  the 
abscess,  especially  in  cases  where  there  are  no  definite  nerve  symptoms 
to  guide,  and  where  the  history  of  the  part  of  the  head  injured  is 
indefinite  also.  To  obviate  the  necessity  of  multiple  trephining,  Dr. 
Fenger  and  Dr.  Lee,  of  Chicago,  have  recommended  ('i'raus.  Amer.Surg. 
Assoc,  vol.  ii.  p.  78),  as  easier  and  safer,  exploratory  puncture  and 
aspiration.  This  must  be  done  methodically,  with  a  needle,  4  inches 
long,  set  in  a  large-sized  hypodermic  syringe.  The  needle  should  not 
be  too  fine,  and  the  gauge  should  l)e  powerful  enough  to  make  sufficient 
suction,  as  a  fine  needle  is  readily  plugged  with  brain  substance.  This 
may  be  easily  taken  for  pus.  The  needle,  sterilised,  is  pushed,  through 
a  trephine-hole,  straight  in,  in  a  definite  direction,  for  ^  inch  or  i  inch  ; 
the  piston  is  then  withdrawn  a  little,  and,  if  no  pus  follows,  the  needle 
is  pushed  h  inch  further,  and  the  piston  again  withdrawn.  The  depth 
to  which  it  will  be  permissible  finally  to  push  the  needle  will,  of  course, 
vary  with  the  position  of  the  trei)hine-oi)ening  and  the  direction  of  the 
puncture,  the  surgeon  being  guided  by  the  anatomy'  of  the  brain.  The 
punctures  are  to  be  repeated  at  intervals  of  J  inch  or  i  inch,  the  utmost 
care  being  taken  to  push  the  needle  in  straight,  and  to  avoid  all  lateral 
movements.  The  loss  of  resistance,  and  the  sensation  that  the  point 
moves  in  a  cavity,  are  to  be  carefully  watched  for.  If  after  a  reason- 
able number  of  punctures,  no  pus  is  withdrawal,  the  operator  may  feel 
convinced  that  none  is  present.  An  abscess  in  the  brain  is  usually  as 
large  as  a  walnut,  often  much  larger.     More  details  are  given  at  p.  306. 

Puncturing  iiealthy  brain  tissue  with  a  fine,  perfectly  asejitic  needle 
can  do  but  little  mischief. 

The  needle  should  be  kept  as  a  guide  till  the  abscess-cavity  is 
definitely  opened  either  by  inserting  a  pair  of  Lister's  sinus-forceps,  or 
a  sharp,  straight  bistoury.  The  abscess  must  be  thoroughly  drained 
and  made  to  close  from  the  bottom.  From  an  experience  of  three 
successful  cases,  I  have  not  found  it  so  easy  to  keep  a  drainage-tube 

*  The  sudden  cessation  of  breathing  in  cerebral  cases  has  been  already  noticed  at 
pp.  242,  263.  So,  too,  in  a  case  which  Mr.  Gamgee  brought  before  the  Medico-Chirurgical 
Society,  June  14,  1879.  A  boy,  who  had  been  trephined  for  suspected  cerebral  abscess, 
the  pus  not  being  found,  suddenly  ceased  breathing  the  day  after  the  operation.  The 
patient,  though  apparently  dead,  having  been  partly  revived  by  artificial  respiration,  the 
dura  mater  and  brain  were  incised — a  step  which  had  not  been  taken  before,  as  the  former 
structure  looked  healthy,  and  did  not  bulge  into  the  trephine-hole  ;  pus  welled  up,  and  the 
child  survived  for  a  week.  At  the  necropsy  an  abscess  2  inches  long,  and  still  containing 
an  ounce  of  purulent  fluid,  was  found  in  the  right  frontal  lobe  ;  the  abscess  had  burst 
externally,  causing  purulent  meningiti.-s.  In  other  cases  the  sudden  onset  of  grave 
symptoms  is  due  to  the  abscess  ruptuiing  into  the  lateral  ventricle  (p.  250). 
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securely  in  the  abscess-cavity  as  it  is  to  find  this  (p.  310).  The  abscess- 
cavity  may  be  washed  out  witli  a  lotion  of  biniodide  of  mercury  (i  in 
2000),  or  one  of  bichloride  solution  (i  in  4000);  all  the  fluid  injected 
should  be  withdrawn. 

The  following  cases  of  traumatic  cerebral  abscess,  in  addition  to  those 
given  at  p.  250,  and  in  the  footnotes  to  pp.  269,  270,  are  good  instances 
of  the  disease  and  also  of  its  successful  treatment : 

A  labourer,  aged  60,  was  admitted  into  the  Middlesex  Hospital,  under  the  care  of  Mr. 
Hulke,  a  fortnight  after  being  struck  a  glancing  blow  on  the  right  temple  by  a  falling 
ladder,  which  stunned  him  for  a  few  minutes  and  caused  a  considerable  bruise.  He 
continued,  nevertheless,  to  work  as  usual  until  the  middle  of  the  third  day,  when  headache, 
which  he  had  had  from  the  time  of  the  accident,  became  very  severe — so  severe  that  his 
wife  feared  that  he  would  go  out  of  his  mind.  On  admission  the  pulse  was  56,  and  the 
temperature  slightly  below  the  normal.  The  patient's  mind  was  unclouded.  About  one  week 
later,  in  the  night,  he  became  insensible,  and  in  the  morning  the  right  upper  and  lower 
limbs  were  found  absolutely  palsied  as  regards  motion,  and  nearly  so  as  regards  sensation. 
When  the  arm  or  thigh  was  severely  pinched,  he  gave  scarce  any  sign  of  consciousness  of 
it,  but  shrank  slightly  when  the  left  limbs  were  pinched  similarly.  Two  days  later,  spastic 
rigidity  of  the  left  arm  supervened.  A  small  disc  of  bone  cut  out  beneath  the  bruised 
bone  on  the  right  temple  appeared  uninjured.  The  dura  mater  bulged  up  so  tensely  that 
pulsation  could  neither  be  seen  nor  felt ;  its  exposed  surface  appeared  healthy.  A  needle 
connected  with  an  exhausting  syringe  was  pushed  through  it  to  a  depth  of  i^  inch.  A 
brownish  turbid  fluid  rose  up  into  the  receiver,  and  continued  to  flow  after  the  needle  was 
withdrawn.  The  minute  opening  was  enlarged  with  a  scalpel,  and  a  considerable  quantity 
of  fluid  escaped.  The  flaps,  which  had  been  reflected,  were  replaced,  and  the  wound  was 
very  lightly  dressed  with  a  little  boric  charpie.  An  hour  later  he  asked  for  food.  Next 
morning  the  spastic  rigidity  of  the  left  arm  had  gone.  On  the  second  day  slight  return  of 
power  was  noticed  in  the  right  limbs,  and  before  the  end  of  a  week  their  palsy  had 
disappeared.  For  a  very  few  days  after  the  operation  the  charpie  was  wetted  and  dis- 
coloured by  the  fluid  which  continued  to  ooze,  but  the  wound  soon  healed,  and  two  months 
after  the  operation  the  patient  appeared  quite  well.     (Hulke,  Sijst.  of  Surg.,  vol.  i.  p.  628.) 

It  is  interesting  to  note  in  the  following  case  that  the  hemiplegia 
which  followed  the  operation  was  only  transitory.  It  also  shows  that 
grave  symptoms  may  be  latent  for  as  long  as  five  months  if  a  skull 
wound  remains  unhealed. 

A  child,  aged  4^,  had  sustained  a  severe  compound  fracture  of  the  right  frontal  bone. 
The  removal  of  some  necrosed  portions  of  bone  led  subsequently  to  a  slight  hernia  cerebri. 
The  sinus  persisted,  but  the  child  seemed  well  in  other  respects,  until  about  five  months 
after  the  accident,  when  left-sided  convulsions  (chiefly  of  the  muscles  of  the  face  and  arm) 
came  on,  and  an  alarming  condition  rapidly  developed.  The  sinus  was  opened  up  and  a 
director  passed  for  a  distance  of  i  inch  into  the  right  frontal  lobe  downwards  and  back- 
wards. A  free  flow  of  fetid  pus  occurred,  and  after  the  cavity  had  been  washed  out 
with  carbolic  solution  (i  in  40),  a  drainage-tube  was  inserted.  The  latter  was  removed  at 
the  end  of  a  fortnight.  Left  hemiplegia  followed  the  operation,  but  it  passed  off  some 
twentj'-four  hours  subsequentl3\     Recovery  was  rapid  and  complete. 

TREPHINING    FOR    EPILEPSY    AND    OTHER    LATER 
RESULTS    OF    A    CRANIAL    INJURY. 

Tliis  is  one  of  the  advances  in  cranial  surgery,  tlie  results  of  which 
have  not  come  up  to  tlie  expectations  formed  of  it.  The  operation — 
one  of  the  most  ancient  in  the  history  of  surgery — after  being  almost 
abandoned  for  centuries,  has  been  again  taken  up  in  the  last  seventeen 
years,  with  all  the  advantages  of  modern  surgery,  especially  in  those 
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cases  whero,  iifter  an  iiijuiv,  epileptiform  convulsions  beginning  in  tlie 
log,  arm,  or  face  aro  due  to  lesions  of  the  corresponding  ])arts  of  the 
niotoi"  area.  'I'his  form  of  convulsion  forms  a  large  i)art  of  the  epih-psy 
which  bears  Dr.  llughlings  Jackson's  name.  I  fear  that  any  candid 
in(piirer,  weighing,  fairly,  unsuccessful  as  well  as  successful  cases,  and 
attaching  due  im])ortance  to  the  facts  that  many  of  the  former  have  not 
been  ))ublished,  and  that  most  of  the  latter  have  been  published  pre- 
nuiturely  as  to  final  result — i.e.,  before  they  have  been  submitted  to  the 
time-test — will  come  to  the  conclusion  that  the  result  of  trephining  for 
trauuuitic  epilepsy  is  a  disappointing  one. 

It  will  be  worth  while  to  go  a  little  into  detail  with  regard  to  the 
grounds  wiiich  liave  led  me  to  the  following  conclusions  : 

Results  of  Operation. —  Later  collections  of  cases,  and  (what  is  of 
paranu)unt  importance)  keeping  cases  more  carefully  under  after- 
observation,  have  shown  that  the  operation  for  traumatic  epilepsy  has  not 
come  up  to  the  expectations  formed  of  it.  Thus  Prof.  Agnew  {Trans. 
Amer.  Suni.  Assoc,  i8gi,  vol.  ix.  p.  15)  gives  results  in  57  cases  operated 
upon  at  Philadelphia.  Of  these  57  cases,  4  died  (a  mortality  of  877), 
4  were  cured,  4  were  operated  upon  too  recently  to  venture  an  opinion, 
4  passed  out  of  observation,  32  experienced  temporary  benefit,  and  9 
obtained  no  relief.  Of  the  4  rei)orted  as  cured,  Prof.  Agnew  is  careful 
to  point  out  that  2  had  not  been  under  observation  longer  than  ten 
months,  a  period  quite  inadequate  to  allow  us  to  speak  with  any  confi- 
dence as  to  the  final  result.  It  is  shown  by  cases  quoted  below  one  of 
Xancrede's  (p.  275),  and  Benda's  case  (footnote,  p.  276),  over  3  years  and 
6years  had  passed,  respectively,  before  the  relapses  of  epilepsy  took  place. 

From  the  above  statistics  Prof.  Agnew  was  of  opinion  that  surgery 
would  do  but  little  for  traumatic  and  Jacksonian  epilepsy.  He  held 
that  the  treatment  must  be  mainly  preventive.  "  It  is  not  saying  too 
much  to  assume  that  surgery  is  responsible  for  the  great  majority  of 
traumatic  epileptics,  and  though  this  statement  does  not  by  any  means 
criminate  the  surgeon  of  an  early  day  .  .  .  the  doctrine  that  depressed 
fractures  of  the  skull  without  symptoms  required  no  operative  interference 
I  hold  to  be  responsible  for  many,  very  many,  of  the  unfortunate  sequeleB 
of  head  injuries.  However  small  may  be  the  depression  which  follows 
a  fracture  of  the  cranium,  save  in  one  or  two  locahties,  it  will  encroach 
enough  upon  the  dural  nerves  to  cause  more  or  less  irritation;  though 
insignificant  at  first  and  not  at  all  recognisable  to  the  consciousness  of 
the  patient,  yet  eventually  that  irritation  will  be  propagated  to  the 
meninges,  and  later  on  to  the  cortex  and  brain  ganglia,  until  finally  the 
paroxysmal  explosion  occurs ;  and  then,  even  when  the  initial  lesion  is 
removed,  the  slowly  established  habit,  created  by  years  of  excitation, 
will  remain  as  an  ineradicable  legacy.  No  amount  of  foresight  can 
determine  what  happens  to  the  inside  of  the  skull,  after  an  injury,  by 
an  insi)ection  of  its  exterior  surface.  Whenever,  therefore,  the  pro- 
fession can  accept  the  doctrine  that  all  depressed  fractures  of  the 
cranium,  however  slight  the  depression,  and  entirely  independent  of  pres- 
sure symptoms,  are  proper  subjects  for  trephining,  then  will  traumatic 
epilepsy  largely  disappear  from  the  list  of  surgical  diseases."* 

•  Reference  to  the  warning  given  at  p.  246,  that  an   injury  to  the  head  may  cause  a 
contusion  of  the  brain  and  subsfec^uent  sclerotic  degeneration,  and  thus  epilepsy,  without 
S. — VOL.  I.  18 
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Dr.  E.  G.  Mason,  of  New  York,  tabulates  (Med.  News,  vol.  i.  1896, 
P-  313)  70  cases  in  a  paper  which  is  especially  valuable  because  he 
refuses  to  accept  any  cases  as  "  cures  "  unless  the  patients  have  been 
under  observation  for  three  years,  and  have  had  no  return  of  fits. 
Starting  with  this  most  sound  and  wise  proviso,  he  finds  3  cases  only 
(or  8*6  per  cent.)  can  be  accepted  as  cures  ;  6  (or  8*6  per  cent)  showed 
improvement  of  more  than  a  year's  duration  ;  in  14  (20  per  cent.)  there 
was  no  improvement ;  in  3  cases  death,  due  to  the  operation,  followed 
{vide  infra,  Starr).  In  38  cases  (54'4  per  cent.)  the  period  of  observa- 
tion which  had  elapsed  since  the  operation  was  not  sufficient  to  justify 
a  decided  opinion  being  given,  "though  extravagant  claims  were  made 
in  not  a  few  cases." 

Another  American  authority.  Dr.  Sachs,  Consulting  Neurologist  to 
Mount  Sinai  Hospital,  New  York,  working  with  Dr.  Gerster,  Surgeon 
to  the  Hospital,  after  a  wide  experience,  came  to  the  same  opinion  some 
years  ago,  and,  it  is  noteworthy,  after  further  opportunities,  abides  by  it. 
Publishing,  fourteen  years  ago  {Amer.Journ.Med.  Sci.,^o\.  1892),  the 
results  of  9  cases,  these  authorities  stated  that  the  "  prospects  are 
rather  gloomy,"  and  that  "the  successful  cases  will  probably  be  those 
in  which  there  was  some  tangible  organic  lesion  which  has  been 
removed  at  a  very  early  period,  or  those  cases  in  which,  after  injury  to 
the  skull,  trephining  has  been  done  before  the  eff"ect  of  the  depression 
of  the  skull  has  resulted  in  the  development  of  epilepsy."  Writing 
again  in  the  same  journal,  four  years  later  (Oct.  1896),  to  record 
9  other  cases.  Dr.  Sachs  and  Dr.  Grerster  say  that  "the  experience  of 
later  years  has  taught  us  that  this  statement  was  a  just  one,  and  that 
the  views  then  expressed  still  hold  good ;  but  we  have  gradually  been 
convinced  that  if  the  cases  for  operation  are  selected  more  carefully, 
and  if  the  surgical  technique  is  perfected,  the  prognosis  need  not  be 
stated  quite  so  gravely,  and  that  it  is  possible  not  only  to  relieve  many, 
but  to  cure  some  of  the  cases  of  epilepsy."  A  little  later,  as  a  result 
of  most  carefully  prepared  tables,  in  which  the  19  cases  are  recorded, 
we  are  told  :  "  If  we  were  to  attempt  to  give  a  purely  statistical  state- 
ment we  might  say  that  of  the  19  cases  here  reported,  3  icere  cured, 
2  greatly  improved,  3  someivhat  improved ;  while  in  11  cases  there  7vas 
absolutely  no  improvement.  These  last  11  cases  are  equally  valuable, 
however,  in  showing  that  partial  epilepsies  which  have  existed  for  a 
long  number  of  years  cannot  be  cured  or  improved  by  any  operative 
procedure." 

In  52  American  cases  collected  by  Dr.  Starr  {loc.  supra  cit.,  p.  28), 
13  being  under  his  own  observation,  13  were  cured,  11  improved,  15  not 
improved,  and  13  died.  Here  also,  in  several  instances,  the  time  that 
had  elapsed  between  the  operation  and  the  date  at  which  the  case  is 
reported  is  quite  inadequate. 

Starr  (p.  112)  says  as  to  the  result  in  these  cases:  "It  is  evident 
that  in  the  majority  there  has  been  a  failure  to  permanently  cure 
epilejjsy  by  operative  interference.  Wlien  we  raise  the  question  why 
the  operation  has  failed,  the  obvious  reply  is,  that  the  original  condition 
which  gave  rise  to  the  fits  has  not  been  removed.     This  is  evident 

any  fracture  or  depression  of  the  bone,  however  slight,  will  show  that  the  above  sanguine 
statement  must  be  accepted  with  some  reservation, 
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from  ft  study  of  the  patholofjical  clmnges  already  emunerated.  It  is, 
of  course,  quite  possible  to  cleviite  depressed  boiit;,  to  remove  a  cyst, 
or  to  take  away  any  mass  of  connective  tissue  or  tumour  which  com- 
presses the  brain.  But,  on  the  other  hand,  it  is  useless  to  break  up 
adiu'sions  between  the  dura  and  pia  or  between  pia  and  l>rain,  because 
thi'y  will  inevitably  re-form  after  the  operation.  .  .  ,  Fine  tmbeculte 
of  connective  tissue  entering,'  the  coitex  from  tlie  pia,  and  forming  a 
dense  scar  tissue  in  and  about  the  motor  cells,  give  rise  to  an  irritation 
which  can  only  be  removed  by  the  excision  of  the  mass.  But  excision 
of  such  a  mass  together  with  the  brain,  or  excision  of  a  softened  mass 
of  brain,  is  inevitably  followed  by  a  formation  of  a  connective  tissue 
cicatrix  which,  in  turn,  will  act  as  an  irritant.  ...  I  think  the  fact 
that  the  underlying  organic  brain  disease  producing  the  epilepsy 
cannot  always  be  eradicated  by  an  operation  fully  explains  the  failures 
which  have  been  recoi'ded  by  so  many  observers.  .  .  .  But  when  it 
is  taken  into  consideration  that  in  no  case  is  it  possible  witliout  an 
operation  to  determine  the  exact  pathological  condition  present,  and 
that  a  certain  proportion  of  the  2>athological  conditions  are  removable, 
it  is  evident  that  an  operation,  if  not  attended  with  danger,  may  be 
reasonably  undertaken." 

On  account  of  the  importance  of  the  subject  I  give  the  most  matured 
opinion  of  another  American  authority  on  the  Surgery  of  the  Head, 
Prof.  Nancrede,  of  Michigan.  The  cases  are  three,  and  well  reported 
{Annals  of  Surgery,  1896,  vol.  ii.  p.  122).  In  all  three  a  cortical 
centre  was  excised,  in  all  three  the  fits  recurred,  thougli  in  one  case 
two  and  a  half  years,  and  in  another  somewhat  over  three  years,  had 
elapsed  since  the  operation  :  "  The  brief  histories  related,  the  remarks 
made,  and  the  conclusions  now  to  be  given  have  seemed  to  me  only 
worthy  of  attention  because  they  are  the  results  of  the  rather  unfavour- 
able exi)erience  of  a  former  enthusiast  for  the  removal  of  cortical 
centres  in  epilepsy,  and  give  what  is  unusual,  the  closing  results, 
though  somewhat  unsatisfactory,  of  cases  reported  by  the  operator 
himself.  It  is  common  enough  to  read  of  cures  (?)  a  few  weeks  or 
months  after  operation,  but  rarely  are  the  relapses  recorded  years 
later." 

The  following  are  the  chief  conclusions  to  which  Prof.  Nancrede 
has  "  somewhat  reluctantly  been  forced  "  : 

"  (i)  Removal  of  the  discharging  lesion  in  cortical  aiid  Jacksonian 
epilepsy  can  only  be  regarded  as  palliative ;  the  operation  scar,  in  all 
instances  thus  far  accessible  to  me,  in  time  becoming  a  new  source  of 
irritation.  (2)  The  earlier  the  oi")eration  is  done  after  the  disease 
becomes  fully  established,  the  longer  will  the  immunity  last;  and  it  is 
possible  that,  if  trephining  is  done  very  early,  the  operation  may  in  a 
few  instances  prove  curative,  especially  if  any  reliable  method  can  be 
devised  to  lessen  the  extent  of  the  inevitable  adhesions  between  the 
brain  and  the  membranes.*  (3)  Removal  of  the  discharging  lesion  is 
imperatively  demanded  as  a  life  saving  measure  in  those  rare  cases 
where  the  intervals  between  the  fits  are  so  short  tliat  the  paroxysms  are 
practically  continuous.  (4)  In  all  cases,  especially  those  characterised 
by  frequent  i)aroxysms,  it  is  an  error  to  permit  the  early  resumption 

*  These  are  referred  to  below  (p.  2S2). 
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of  work.  Operation  removes  only  one  of  the  factors  productive  of 
epilepsy,  but  the  ready  response  to  stimuli  still  remains,  and  can  only 
disappear,  if  ever,  after  a  prolonged  period  ;  therefore  careful  avoidance 
of  everything  which  can,  either  througli  the  mind  or  body,  excite  sudden 
and  severe  cerebral  congestion  must  be  avoided  for  the  longest  possible 
period — for  the  remainder  of  life,  if  possible."* 

But  while  it  is  authoritatively  proved  that  the  value  of  trephining 
for  traumatic  epilepsy  has  been  greatly  exaggerated,  owing  to  many 
operations  having  been  ill-advised,  and  also,  what  is  less  excusable,  to 
premature  reporting  of  "  successes,"  it  by  no  means  follows  that  this 
operation  is  to  be  abandoned.  It  is  to  be  employed  on  more  careful 
and  more  scientific  lines.  We  sliould  be  more  careful  in  promising 
success  save  in  cases  of  recent  date,  where  there  has  not  been  time  for 
the  changes  to  occur  which,  as  we  have  seen,  must  render  recurrence  of 
the  convulsions  after  a  time  a  matter  almost  of  certainty.  In  other 
cases  it  will  be  only  honest  not  to  hold  out  much  hope  of  cure,  but  to 
explain  to  the  patient  and  his  friends  that  the  operation  more  or 
less  must  be  uncertain  ;  that  its  dangers  are  slight  in  experienced 
hands ;  that  while  cure  in  the  truthful  sense  of  the  word  is  unlikely, 
some  relief  will  almost  certainly  be  granted  in  the  number  and  severity 
of  the  fits  ;  that  as  to  any  headache,  &c.,  from  which  the  patient  suffers, 
it  is  impossible  to  state  what  the  amount  of  relief  will  be  till  the  parts 
have  been  explored;  and,  having  said  this,  we  shall  be  wise  if  we 
leave  the  decision  in  the  hands  of  the  patient  or  his  friends. 

For,  as  we  know  nothing  of  the  actual  causation  of  epilepsy  in  these 
cases,  so  we  must  rest  uncertain  as  to  the  relief  which  a  trephine- 
opening  on  wide  lines  may  give.  If  headaclie  or  optic  neuritis  are 
present,  these  will  be  relieved.  As  to  convulsions,  we  may  hope  that,  in 
cases  which  are  not  of  too  long  standing,  the  relief  to  tension  may  help 
towards  recovery  the  impaired  vitality  of  cells  so  delicately  constituted 
as  those  of  the  brain.  In  other  cases  the  opening  may  allow  of 
the  intracranial  circulation  undergoing  fluctuations,  to  which  it  is 
inevitably  exposed,  without  the  unstable  cortical  centres  becoming 
congested  and  irritated  and  prone  to  explosions,  as  would  otherwise  be 
the  case. 

J.  Chalmers  Da  Costa  {Medicine,  February,  1904)  writes  that  he  is  in 
entire  agreement  with  the  last  two  paragraphs  which  I  wrote  in  1903. 
His  conclusions  are  as  follows :  "  Operations  for  epilepsy  are  distinctly 
disappointing  and  rarely  curative ;  and  are  indicated  in  only  a  small 
proportion  of  cases.  They  frequently  produce  temporary  benefit. 
They  may  save  life,  but  they  are  not  entirely  free  from  danger,  and 
occasionally  leave  the   patient   worse   than    before.!     The   mortality. 


♦  The  views  of  the  American  authorities  on  the  results  of  surgical  treatment  of 
epilepsy  have  been  quite  borne  out  by  the  experience  of  Continental  surgeons — viz., 
Bergmann  (Berl.  klin.  Woch.,  April  22,  1895),  Eulenburg  (^ibid.,  April  15,  1895),  Solly 
(^Charite  Annul.  Jakrgang,  xx.).  For  a  more  recent  expression  of  German  opinion  the 
Proceedings  of  the  German  Surgical  Congress  of  1903,  may  be  consulted  {Annals  of 
Surgery,  Dec.  1903).  The  opinion  of  von  Bergmann  Qoc.  supra  cit.')  as  to  the  permanent 
value  of  the  operation  is  also  unfavourable.  He  states  that  the  case  of  Benda  which  was 
assumed  to  be  cured  after  six  years,  has  recently  again  become  epileptic. 

t  £.g.  when  cortical  centres  have  been  extensively  removed.  On  this  subject  the 
reader  is  referred  to  pp.  283,  375. 
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thouf:;h  Hinall,  is  not  inconsideniblo.  The  actual  iiniiil)(;r  of  ('((luplete 
recoveries  is  |)rol»i»l)lv  mikIoi-  5  per  cent." 

Condition  of  the  parts  which  may  be  met  with  during 
the  operation,  and  which  may  have  originally  caused  the 
epilepsy. 

(i)  Tho  Scalp. — Sliuviiif^f  often  reveals  scars  known  or  undiscovered. 
WluMi  operation  was  a^'ain  resoi-ted  to  in  tins  disease,  some  years  ago, 
it  was  hoped  that  tenderness  of  such  scars  would  be  a  valuable  guide 
and  characteristic  of  cases  to  be  benefited  by  operation.  Thus,  Mr. 
AValshani  {St.  Bart.  IIosp.  Rep.,  1883,  vol.  xix.  p.  127)  found  that,  of 
82  cases,  the  scar  or  spot  was  sensitive,  tender,  or  painful  in  42. 
Pressure  in  some  caused  vertigo,  convulsions,  rigidity  or  spasmodic 
twitchings  of  certain  groups  of  muscles.*  Larger  collections  of  cases 
Imve  shown  that  these  instances  are  fewer  than  was  hoped,  the  share 
taken  in  ei)ilepsy  by  tender  scalp  scars  being  a  small  one.f  An 
instance  of  these  rare  cases  nniy  be  found  quoted  by  Dr.  Agnew 
{Trans.  Amer.  Surg.  Assoc,  vol.  ix.  pp.  16,  17),  in  which,  in  a  patient 
operated  on  by  Dr.  T.  S.  Miller  with  success,  a  branch  of  the  great 
occipital  nerve  was  found  caught  in  an  old  fracture.  In  8  out  of  the 
44  cases  collected  by  Mr.  AValshani  a  sinus  was  present  leading  down 
to  bare  bone. 

(2)  The  Periosteum. — This  may  be  found  extremely  thickened,  and 
very  closely  adherent  to  the  bone.  Excess  of  vascularity  may  also  be 
met  with.     Osteophytic  deposits  have  not  been  observed. 

(3)  The  Skull. — Lesions  of  all  kinds  have  been  present.  Depres- 
sions, fractures,  fissures,  are  connnon.  From  the  inner  table  a  spicule 
or  exostosis  I  may  project  inwards.  With  regard  to  these  last  con- 
ditions, it  is  very  noteworthy  that  in  one  of  the  cases  collected  by 


*  It  is  especially  in  those  cases  in  which  pressure  on  a  tender  scar  produces  convulsive 
movements  on  the  same  side,  that  the  surgeon  may  be  content  with  removing  the  scar. 

t  Dr.  T.  H.  Manley,  of  New  York  (Journ.  Amer.  Med.  Assoc,  vol.  ii.  1895,  p.  1017), 
gives  the  following  warning  with  regard  to  these  scars :  "  In  many  who  come  to  us 
with  these  scars  on  their  scalps,  no  doubt,  if  we  instituted  a  searching  enquiry,  we 
should  find,  in  some  of  them  at  least,  that  they  were  produced  by  a  fall  in  an  epileptic 
seizure." 

X  The  term  exostosis  is  sometimes  applied  to  the  depressed  bone  ;  this,  when  circum- 
scribed and  osteophytic,  is  easily  dealt  with.  An  allied  condition,  rarer,  and  one  much 
more  difficult  to  deal  with,  is  described  by  Dr.  Echeverria  (J/r//.  Gen.  de  Mid.,  1878, 
t.  ii.  p.  533).  A  conical,  irregular  projection  of  bone,  measuring  2  X  2^  inches,  here 
compressed  the  dura  mater  and  brain,  being  situated  very  close  to  the  superior  longi- 
tudinal sinus,  just  to  the  left  of  the  occipital  protuberance.  In  trephining,  the  crown 
entered  into  this  exostosis,  the  removal  of  it  proving  most  laborious,  the  operation  lasting 
three  and  a  half  houi-s.  The  patient  recovered.  A  case  of  Kochler's,  of  Berlin  (^Deutsche 
Med.  Woch.,  No.  46,  1889),  illustrates  a  less  localised  condition.  A  sword-cut  had  injured 
the  bone,  without  depression.  Epileptic  fits  followed  in  six  weeks.  About  a  year  later 
trephining  was  successfully  jierformed.  The  dura  mater  was  adherent,  the  bone  much 
thickened  and  covered  with  thorn-like  processes  pressing  on,  but  not  perforating,  the 
dura.  Before  deciding  whether  any  difEuse  thickening  of  the  bone  is  really  morbid  the 
varying  thickness  of  the  skull  in  diiJereut  parts  must  be  remembered.  Good  illustrations 
of  a  blunt  spicule  from  the  internal  table  are  given  by  Dr.  Williamson  and  Mr.  Jones 
(^Brit.  Med.  Journ..  vol.  ii.  1899.  p.  919).  Seven  months  after  the  operation  the  fits  recurred. 
An  open  sinus  which  had  persisted  being  explored,  a  small  spicule  of  necrosed  bone  "  pro- 
jecting downwards"  was  removed.     Up  to  the  last  report,  recovery  was  complete. 
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Mr.  Walsham,  though  nothing  was  detected  at  the  operation,  a  spicule 
was  found,  at  the  necropsy,  not  far  from  the  trephine-hole,  this  point- 
ing to  the  advisability  of  sweeping  a  probe  carefully  and  with  aseptic 
precautions  so  as  to  explore  the  parts  at  some  distance  from  the 
circumference  of  the  opening.  Another  point  which  is  of  great 
importance  with  regard  to  the  indications  for  trephining  as  given  by 
the  state  of  the  skull  is  this :  several  cases  have  been  recorded  which 
prove  that  it  is  not  always  safe  in  trephining  for  epilepsy  to  rely  on 
the  position  of  a  fracture,  unless  that  fracture  coincides  very  closely 
with  the  spot  selected  for  trephining  from  the  character  of  the  fit. 
Thus,  in  two  cases  related  by  Dr.  Starr  {loc.  supra  cit.,  pp.  30,  32), 
depressed  fractures  existed,  epileptic  attacks  had  developed  sub- 
sequently to  them,  but  the  fit,  which,  in  both  patients,  began  in  the 
arm,  indicated  disease  in  the  middle  third  of  the  motor  area,  while  the 
position  of  the  fracture  was  upwards  of  two  inches  away  from  this 
spot.*  In  another  case,  where  the  surgical  indication  or  position  of 
the  fracture  was  put  aside  in  favour  of  the  medical  one,  or  the  evidence 
given  by  the  fits,  the  latter  proved  to  be  the  correct  one,  as  on  raising 
the  button  of  bone  a  splinter  from  the  internal  table  was  found  pene- 
trating the  dura  mater  and  brain,  though  at  the  spot  selected  there 
was  no  evidence  of  fracture. 

(4)  The  Membranes, — Before  opening  the  membranes  the  surgeon 
should  remember  that  it  is  at  this  stage  that  danger  begins.  Aseptic 
trephining  in  experienced  hands  entails  no  risk,  but  it  is  another 
matter  when  the  membranes  are  opened  and  the  brain  itself  is  inter- 
fered with.  The  risks  of  hjBmorrhage,  sudden  cessation  of  breathing, 
shock,  infection,  hernia  cerebri,  have  now  to  be  faced.  Both  the  dura 
and  pia  mater  may  be  found  much  thickened,  blended  with  each  other 
and  adherent  to  the  cortex.  In  some  cases  they  form  respectively  the 
outer  and  inner  wall  of  a  cyst. 

(5)  The  Brain. — When  pathological  changes  are  present  in  the  part 
explored,  the  cortex  may  be  found  compressed  or  indented,  stained, 
sclerosed  or  softened.  Cysts  in  the  cortex,  perhaps  the  result  of  old 
hemorrhage,  are  not  uncommon  lesions,  t  and  are  amongst  the  most 

*  Such  cases  emphasise  the  need  of  sweeping  a  probe  around  the  margins  of  the 
trephine-hole,  so  as  to  explore  the  neighbourhood  thoroughly. 

•f  The  following  are  instances.  In  the  first  (Echeverria,  loc.  supra  cit.,  p.  535)  an  old 
hemorrhage  was  present.  The  patient,  aged  22,  had,  ten  years  before,  fractured  his  right 
parietal  bone.  Epileptic  fits  began  six  months  after  the  injury,  and  their  increasing 
frequency  was  associated  with  an  extreme  degree  of  idiocy,  the  patient  being,  on 
admission,  a  mere  automaton  without  intelligence  or  memory.  On  the  seat  of  fracture 
being  explored,  a  kind  of  pouch  was  found  embracing  an  old  blood  clot.  When  this  was 
turned  out,  the  haBmorrhage  was  so  free  as  to  require  the  actual  cautery.  The  intellectual 
faculties  were  largely  restored  by  the  operation,  and  the  fits  were  also  much  reduced 
in  frequency.  The  death  of  the  patient  took  place,  nearly  nine  months  later,  from 
meningitis,  apparently  due  to  exposure  to  the  sun.  An  autopsy  showed  that  the  clot- 
containing  cavity  was  in  connection  with  the  meninges,  and  apparently  continuous  with 
one  of  the  branches  of  the  middle  meningeal  artery.  In  the  second,  a  cyst  was  also  the 
cause  of  the  mischief.  Thus  (^Ann.  of  Sury.,  vol.  iii.  No.  6,  p.  522  ;  Amer.  Journ.  Med. 
ScL,  April,  1886),  after  a  pistol-shot  wound  of  the  skull,  about  |  inch  from  the  middle 
line,  and  if  inch  from  the  hairy  scalp,  aberration  followed,  culminating  in  marked 
insanity.  On  the  depression  in  the  forehead  being  explored  by  a  crucial  incision,  an 
opening  in  the  skull  was  discovered,  closed  by  fibrous  material.     In  the  expectation  of 
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hopeful  for  treatment.  As  cysts  can  rarely  be  removed,  tlieir  lining 
meiulirane  should  be  carefully  curetted,  wiped  over  with  piu-e  carbolic 
acid,  lii^btly  phij^'j^t-d  with  iodoform  gauze,  and  drained,  otherwise  a 
fresh  secretion  of  lluid  and  a  recui'rence  of  the  syuiptoins  is  almost 
certain.*  Any  blood  clot  nuist  be  removed  by  curetting  or  carefully 
cut  away.  If  <»ld,  it  nuiy  resemble  yellowish  scar  tissue.  If  the  dura 
has  been  opened  to  get  at  it,  the  edges  of  tins  membrane  must  be 
drawn  together  with  sutures,  drainage  being  employed  if  needful. 

Before  cutting  through  thi(dveiied  membranes,  especially  if  adherent 
to  the  brain,  the  surgeon  should  remember  tiie  foih)wing  case,  which 
occurred  in  tlie  exi)erienced  hands  oi'  Dr.  Gerster  himself: 

Tho  patient,  ;ut.  17,  liad  heen  operated  on  twice  before.  The  epilepsy  continuing  and 
the  patient  being  anxious  for  a  third  operation,  an  attempt  was  made  to  lessen  the  tension 
caused  by  a  scar  at  the  site  of  the  first  operation,  over  the  left  arm-centre.  Cutting 
through  tliis  soar,  the  surgeon  found  an  enormously  thickened  membrane  between  the 
dura  and  the  scalp.  In  the  attempts  to  separate  adhesions  and  cut  through  thickened 
membrane,  excessive  luemorrhage  occurred,  which  it  was  impossible  to  check  for  some 
time.  The  patient  ditl  not  recover  from  the  shock  of  the  operation,  and  died  in  collapse 
three  days  later. 

Dr.  Hamilton,  of  Chicago  (Anier.  Jour.  Med.  Sci.,  1894,  vol.  ii. 
p.  952),  when  exploring  behind  the  right  fissure  of  Rolando  in  a 
patient  suffering  from  headache  and  blindness  of  the  right  eye  after  an 
injury,  made  use  of  the  following  manoeuvre  : 

Finding  the  cranium  and  dura  healthy,  he  opened  the  latter  and  passed  in  a  loop  of 
silver  wire  in  diflEerent  directions.  On  withdrawing  it  on  one  occasion  a  firm  coagulum, 
measuring  3  centimetres  in  length,  was  found  adherent  to  the  wire.  On  the  second  day 
after  the  operation,  convulsions  and  spasm  appeared  in  the  left  arm,  together  with  loss  of 
consciousness.  The  wound  having  been  opened  up,  clots  were  found  pressing  on  the  dura 
mater.  Tliese  were  removetl.  Vision  was  quickly  restored,  and  the  patient  remained 
quite  well  a  year  later. 

If  nothing  be  found  when  the  dura  is  opened,  the  surgeon  may, 
before  .deciding  to  interfere  with  the  brain  itself,  explore  the  neighbour- 
hood of  the  wound  within  the  dura  with  a  blunt-pointed  instrument, 
e.g.,  a  female  catheter,  or  a  curved,  flexible  director,  sterilised.  By 
this  means  a  clot  or  cyst,  which  would  otherwise  have  been  missed, 
may  be  detected,  and  dealt  with  by  enlarging  the  opening. 

But  even  when  clots  and  cysts  may  seem  to  have  been  satisfactorilj' 
dealt  with,  and  the  fits  cease  at  once,  mischief  in  the  brain  may 
co-exist  (especially  if  the  case  be  one  of  long  standing)  and  lead  to 
their  recurrence  {ride  infra). 

The  majority  of  lesions  of  the  brain  will,  however,  be  found  to  be 
much    less    amenable    to   treatment.     How   varied  they  are  is   shown 


finding  an  abscess  cavity,  the  needle  of  a  hypodermic  syringe  was  thrust  in  here  in  several 
directions  until  the  barrel  was  found  to  be  filling  with  a  serous  fluid,  all  of  which  was 
withdrawn,  to  the  extent  of  about  2  drachms.  On  emerging  from  the  anaesthetic,  the 
patient  was  found  to  have  fully  regained  his  mental  equilibrium,  in  which  condition  he 
remained  five  months  later,  the  wound  having  quickly  healed. 

•  Prof.  Kocher  (irt  Sem.  Med.,  April  12,  1899)  has  been  obliged  to  prolong  the  drainage 
of  a  cerebral  cyst  for  three  years  in  order  to  ensure  the  disappearance  of  the  epileptiform 
crises. 
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by  the  following  list  enumerated  by  Dr.  Starr  {Brain  Surgery, 
P-  25): 

"  Any  affection  of  the  meninges,  whether  pachymeningitis  or  lepto- 
meningitis, of  traumatic  or  syphilitic  or  tubercular  origin  ;  or  new 
growths  upon  or  in  the  cortex  of  the  brain  ;  or  cysts  formed  as  the 
result  of  small  circumscribed  hsemorrhages,  or  of  spots  of  softening 
from  embolism  or  thrombosis  of  a  cerebral  artery  ;  or  circumscribed 
encephalitis  or  sclerotic  patches,  may  act  as  centres  of  irritation  in  the 
cortex  of  the  brain.  The  majority  of  these  forms  of  disease,  when 
exactly  localised  in  a  small  area,  appear  to  be  traceable  to  traumatism, 
either  to  a  blow,  a  fall  on  the  head,  or  to  a  fracture  with  or  without 
depression." 

But  it  is  not  only  the  variety  of  the  lesions  of  the  brain  which  may, 
after  an  injury,  produce  Jacksonian  epilepsy,  that  is  worthy  of  careful 
note  ;  it  is  their  nature  which,  it  appears  to  me,  makes  the  majority  of 
cases  recurrent  after  any  operation,  however  skilfully  performed.  At 
first  sight  heemorrhages  and  c^-sts  would  appear  capable  of  being  dealt 
with  by  careful  curetting,  drainage,  &c.  {vide  supra).  But  going  with 
these  coarser  lesions  there  is  almost  always  present  some  meningo- 
encephalitis, circumscribed  or  diffuse.  Coen  (Ziegler's  Beitr.  z.  Path. 
Anat.  u.  Physiol.,  1888,  Bd.  ii.  S.  107),  van  Gieson  (New  York  Med. 
Record,  April  24,  1893),  Starr  (vide  supra) — the  latter  especially — have 
shown  the  frequency  of  the  occurrence  of  adhesions  between  the  pia  and 
the  cortex,  of  a  chronic  degeneration  of  the  pyramidal  cells,  and  of  an 
increase  in  the  neuroglia.  The  bearing  of  this  on  excision  of  the  cortex 
will  be  alluded  to  later  (p.  282). 

Operation.* — To  begin  with,  a  painful  cicatrix!  may  be  freely 
excised.  This  may  be  done  with  some  hope  that  nothing  further  in 
the  way  of  operation  will  be  required  in  cases  where  the  scar  is  con- 
stantly painful,  tender,  or  hot ;  where  it  corresponds  to  the  course  of 
some  known  nerve ;  and  in  any  case  Avhere  the  original  wound  was 
lacerated,  or  contused,  and  slow  in  healing,  and  where  there  is  any 
chance  of  a  splinter  of  wood  or  metal  being  embedded  in  the  scar.t 

If  it  be  necessar}',  as  it  usually  is,  to  remove  a  crown  of  bone,  an 
appropriate  semilunar  flap  (p.  358)  must  be  reflected,  with  the  aseptic 
and  other  precautions  already  given.  Hsemorrhage  is  next  arrested, 
and  the  flap  retracted  by  Spencer  Wells's  forceps,  the  pericranium  being 


*  During  this,  the  surgeon  must  be  on  his  guard  for  the  sudden  supervention  of 
epileptic  seizures  or  convulsive  movements  of  one  limb — e.g.,  when  he  is  pressing  on  a 
scar,  or  raising  a  crown  of  bone  much  thickened  and  adherent  to  the  dura  mater. 

f  Prof.  Briggs  {Trans.  Amer.  Surg.  Assoc,  vol,  ii.  p.  116),  in  a  most  excellent  paper,  in 
which  large  personal  experience  throws  much  light  upon  the  subject,  speaks  of  having 
had  five  such  cases.  After  thorough  removal  of  the  scar,  the  wound  was  left  to  heal  by- 
granulation  ;  in  all  the  attacks  were  arrested.  In  one  of  Dr.  Echeverria's  cases  (Joe. 
sujn'a  cif.),  convulsions,  vertigo,  &c.,  were  cured  by  the  removal  of  a  small  fibroma 
adherent  to  the  frontal  periosteum  and  supra-orbital  nerve.  Dr.  Starr's  opinion  (loc. 
supra  cit.,  p.  68),  on  the  other  hand,  is  much  less  favourable  :  "From  my  experience  I 
consider  that  true  reflex  epilepsy  from  scai's  in  the  scalp  is  a  very  rare  occurrence." 

X  Dr.  Johnson  {CUn.  Soc.  Trans.,  vol.  vi.  p.  35)  records  a  case  where  trismus,  facial 
neuralgia,  and  paralysis,  with  a  recurrence  of  epilepsy  (the  patient,  aged  44,  had  been 
free  from  fits  for  twelve  years),  were  caused  by  a  sharp,  angular  piece  of  flint  embedded  in 
a  painful  cicatrix  of  the  cheek,  the  removal  of  which  was  followed  by  comi)lete  recovery. 
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cnr<'fully  tiinu'd  off  the  bone,  and  its  condition  noted  ns  to  tliickcning 
and  other  evidence  of  ohl  inthinmnition.  The  hone  h(!in^  tlioronj^hly 
exposed,  the  suigeon  must  he  prepared  for  the  foHowing  conditions — 
viz.,  the  Hne  of  an  ohl  fracture,  necrosis  (indicatcid  hy  a  sinus  with 
prominent  granuhitions),  hypertrophic  sclerosis  amounting;,  in  some 
cases,  to  ehurnation,  and,  on  the  un(U'r  surface,  depressed  fnigments  of 
the  internal  tahh',  spujs  or  nod uh's  of  bone.  Any  seipiestium  will,  of 
course,  he  removed.  For  dealing  with  the  bone  the  surgeon  will  select 
out  of  those  nu^hods  described  at  j).  359  the  one  with  wiiich  he  is  most 
familiar.  In  trephining  the  surgeon  will  use  the  precautions  given  at 
p.  253,  remembering  tinit  here  he  is  especially  likely  to  be  dealing  w'ith 
a  crown  of  bone  of  varying  density  at  different  points  of  its  circumfer- 
ence.* It  must  be  elevated  with  particular  caution,  as  a  spicule  niay 
have  made  its  way  through  the  dura  mater  and  be  pressing  on  the 
brain. f 

If  the  first  crown  show  nothing  abnormal,  a  probe  should  be  gently 
inserted  between  the  bone  and  dura  mater  and  carefully  swept  around, 
so  as  to  give  infornuition  of  the  condition  of  the  inner  surface  of  the 
surrounding  bone.  If  the  crown  show  changes  which  are,  however, 
not  localised  to  it,  more  bone  must  be  taken  away,  preferably  by  the 
forceps  of  De  Vilbiss  (p.  363),  till  all  that  is  thickened  and  capable  of 
exerting  pressure  on  the  brain  and  its  membranes  is  removed. 

If  no  change  can  be  found  in  the  crown  removed,  or  in  the  surround- 
ing bone,  what  more  should  be  done  on  this  occasion?  If  there  be 
reason  to  suspect  the  presence  of  an  excess  of  cerebro-spinal  fluid  or 
of  an  abscess  in  the  brain,  because  the  symptoms  of  this  condition 
(pp.  269,  301)  are  present,  or  because  the  dura  mater  bulges  up  with- 
out pulsation  t  into  the  trephine-hole,  the  treatment  should  be  as  directed 
at  p.  306. 

Directions  as  to  dealing  with  any  cysts,  and  liow^  far  it  is  wise  to  go 
in  attacking  thickened  membranes,  have  been  given  at  p.  279.  These 
details  of  the  operation  would  not  be  complete  without  some  reference 
to  the  question  of  excising  portions  of  the  cortex  where  no  lesion 
suflScient  to  account  for  the  epilepsy  has  been  found  more  super- 
ficially. This  is  not  to  be  lightl}'  undertaken.  1  have  already  (p.  275) 
pointed  out  that  Prof.  Nancrede,  of  Michigan,  has  with  great  candour 
recorded  three  cases  in  which  he  took  this  step  ;  in  all  the  fits  recurred, 
though  in  one  case  not  for  two  and  a  half  years,  while  in  another 
"  somewhat  over  three  years  "  had  elapsed.  And  this  candour  is  the 
greater  as  Prof.  Nancrede  allows  that  formerly  he  thought  well  of  this 
procedure.     Dr.  Sachs  and  Dr.  Gerster  (loc.  supra  cit.)  have  given  this 

•  Free  ami  most  embarrassing  li^emorrhage  may  be  met  with  in  sawing  through 
alteretl  diploe  traversed  by  large  sinus-like  venous  channels,  requiring  firm  pressure  during 
and  after  the  operation,  plugging  with  a  tiny  sterilised  wooden  peg,  or  crushing  the  bone 
together  with  forceps  at  the  bleetling  point  (pp.  265.  362). 

t  In  one  case  Prof.  Briggs  (Joe.  sujtfa  cit.,  p.  106),  on  elevating  the  bone,  found  that  a 
spicule  of  bone  had  penetrated  the  superior  longitudinal  sinus.  The  hjemorrhage  was 
arrested  by  pressure,  and  the  patient  made  a  good  recovery  from  the  operation. 

J  In  a  case  of  Dr.  Oliver's  {Lancet,  1887,  vol.  ii.  p.  1183)  the  dura  mater  pressed  up 
tensely  through  the  wound.  An  incision  was  followed  by  a  few  teaspoonfuls  of  serum 
containing  shreds  of  fibrin.  For  a  day  after,  serum  amounting  to  about  2  or  3  ounces 
continued  to  escape. 
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method  a  full  trial,  having  employed  it  in  five  cases.  Their  experience 
leads  them  to  the  conclusion  that,  in  epilepsy  of  long  standing,  the 
excision  of  cortical  tissue  does  no  good,  and  such  excision  is  hereafter 
to  be  restricted  to  epilepsies  of  short  duration.  And  again:  "  Since 
such  cortical  lesions  are  often  of  a  microscopical  character,  excision 
should  be  practised  even  if  the  tissue  appears  to  be  perfectly  normal  at 
the  time  of  operation  ;  but  the  greatest  caution  sliould  be  exercised 
to  make  sure  that  the  proper  area  is  removed." 

Not  only  may  this  step  cause  seve)-e  hsemorrhage,  shock,  and  open 
the  door  to  infection,  but  it  is  impossible  to  see  how  it  can  do  otherwise 
than  lead  to  fusing  of  the  scalp  membranes  and  cortex  in  a  scar  which 
will  become  increasingly  dense  with  time,  and  bring  about  "  anchoring 
of  the  brain,"  with  its  grave  disadvantages  (p.  375)  and  sclerosis  of  the 
cortex,  leading  inevitably  to  a  recurrence  of  the  trouble.  To  put  it 
briefly,  it  seems  to  me  certain  that  when  taking  this  step  the  surgeon 
is  almost  sure  to  replace  one  traumatic  ej^ilepsy  by  another,  which, 
supervening  somewhat  later,  is  traumatic  also,  but  in  addition,  unhappily, 
surgical  as  well.* 

What  is  needed  is  to  prevent  the  adhesion  of  brain,  membranes,  and 
scalp,  and  at  present  none  of  the  methods  used  are  reliable.  Possibly 
transplanting  a  flap  of  scalp,  bone,  and  membrane  might  succeed,  but 
such  a  step  is  too  severe  to  be  undertaken  at  the  close  of  an  operation 
already  severe  and  prolonged,  and  if  deferred  for  some  days  its  object 
would  probably  be  defeated.  The  use  of  gold  and  other  pliable  metal 
plates  between  the  dura  and  the  skull  will  not  prevent  the  formation  of 
adhesions  between  the  dura  and  brain.  A  case  of  Dr.  Gerster's  proves 
this.  Having  removed  a  cerebral  cyst,  this  surgeon  placed  a  gold  plate 
between  the  dura  and  the  skull.  Two  years  and  nine  months  after  the 
first  operation  it  was  necessary  to  perform  a  second,  and,  while  the  gold 
plate  was  found  lying  exactly  as  it  had  been  introduced,  the  best  result 
attained  was  "  that  the  surrounding  tissue  had  undergone  fewer  changes 
than  would  have  been  the  case  if  the  ordinary  scar  had  formed." 
Other  materials  have  been  suggested  by  the  ingenuity  of  American 
Burgeons.  Beach  has  used  gold-foil.  Abbe  rubber-tissue ;  but  these 
substances  have  been  proved  to  have  the  disadvantages  of  causing 
formation  of  adhesions  and  scar  tissue,  of  disintegrating,  and  of  causing 
suppuration.  Dr.  L.  Freeman,  of  Denver  {Ann.  Surg.,  Oct.  i8g8), 
having  tried  gold-foil  in  a  case  of  trephining  for  cerebellar  tumour, 
and  found,  three  months  later,  that  "  considerable  new^  connective  tissue 
had  formed,"  recommends  the  use  of  egg-membrane,  as  being  inex- 
pensive, readily  obtainable,  strong  in  spite  of  its  thinness,  and  durable, 
and  not,  in  the  full  sense  of  the  word,  a  foreign  body.  The  above  claims 
are  based  upon  two  experiments  on  animals.! 

Another  objection  to  the  removal  of  motor  centres  (except,  of  course, 
in  cases  where  they  are  involved  by  a  growth)   is  tliat  this  step  may 


*  After  mere  incision  of  the  dura  or  meninges,  the  cicatrix  left  will,  no  doubt,  be 
linear  and  small,  and  the  inner  surface  of  the  skull  smooth  and  adhesions  absent,  but  the 
condition  present  after  removal  of  one  or  more  centres  will  be  Very  different. 

t  While  the  interval  that  Dr.  Freeman  allowed  to  elapse  in  one  of  his  two  cases  is 
somewhat  short,  his  method  is  so  simple  and  easily  employed  that  it  deserves  a  wider 
trial. 
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merely  replfico  one  inconvenience  by  another.  It  is  true  that  in  most 
CJises  the  loss  of  power  has  been  temporary,  but  in  some  this  has  not 
been  the  case.  Certainly  not  every  patient  would  cIkjosc  to  lose  his 
epilepsy  at  the  cost  of  havin<^  a  rij^ht  arm  or  leg  permanently 
paralysed. 

I'lirthermore,  it  is  easy  to  umlerstaiul  that  in  inexperienced  hands 
permanent  danuige  may  be  readily  intiicted  on  the  centres  grouped 
about  the  motor  area,  bringing  al)out  a  condition  by  which  one  foini  of 
distress  will  merely  be  exclumged  for  anotiier. 

If  it  be  decided,  owing  to  tiie  gravity  and  frequency  of  the  attacks, — 
especially  where  the  condition  amounts  to  the  patient  being  practically 
in  winit  is  a  status  cjtih'pticus — their  limitation  to  one  or  two  centres, 
the  absence  of  any  other  extra-cerebral  cause,  and  perhaps  also  tlie 
failure  of  a  previous  operation,  to  remove  one  of  tiie  motor  centres,  this 
should  be  accurately  localised  b\' electricity.  To  trust  to  measurements 
of  the  skull  is  not  enough.  Sufficient  of  the  motor  area  having  been 
exposed,  the  dura-arachnoid  is  opened  and  all  haemorrhage  arrested.  By 
means  of  two  aseptic  platinum  electrodes,  different  parts  of  the  motor 
area  are  examined,  the  results  most  carefully  noted,  and  when  that  spot 
is  reached  which  causes  motion  in  that  particular  j)art  of  the  body  first 
aflected  in  the  fit,  that  particular  spot,  and  that  only,  should  be  excised 
(Keen).  Its  limits  having  been  determined,  an}'  large  veins  which 
enter  the  field  of  the  operation  are  first  tied  with  fine  sterilised  catgut 
passed  under  them  by  Sir  V.  Hoi'sley's  needle-director.  The  area  of 
the  centre  is  then  marked  out  by  a  sharp  knife  held  vertically  to  the 
surface  and  penetrating  to  the  white  matter.  The  centre  is  then  excised 
by  a  sharp  knife  or  scissors  going  to  the  same  depth,  about  3  mm.,  or  a 
quarter  of  an  inch.  Haemorrhage  is  best  arrested  by  ligature  of  any 
bleeding  points  if  possible,  hot  aseptic  lotions,  or  compression  with 
gauze  wrung  out  of  hot  lotion,  or  sterilised  adrenalin  chloride.  The 
cautery  should  never  be  resorted  to  if  it  can  jjossibl}'  be  avoided.  It 
introduces  sepsis  and  suppuration,  and  may  lead  to  a  hernia  cerebri 
and  blood-poisoning  (p.  339).  It  prevents  the  surgeon  bringing  together 
the  flaps  of  dura  mater  over  the  excised  centre.  Drainage  will  usually 
be  required  on  account  of  the  oozing,  and  will  be  imperatively  needed 
if  the  cautery  has  been  employed. 

After  the  removal  of  the  centre,  to  make  sure  that  this  has  been 
eflectual,  it  will  be  well  to  again  make  use  of  electricity  (Keen). 

Most  strict  antiseptic  precautions  should  be  made  use  of  before  and 
during  the  operation  ;  sufficient  drainage  should  be  provided,  and,  in 
bringing  the  wound  together,  the  drainage-tube  must  not  be  pressed 
upon  or  closed.  Great  care  must  be  taken  to  keep  the  wound  sterile 
later  on,  infection  leading  to  infective  softening  and  hernia  of  the  brain. 
Only  if  it  has  been  needful  to  remove  much  bone  should  any  of  this  be 
preserved   and  replaced,  with  the  precautions  given   at  p.  254.*     In 


*  Prof.  Kocher,  of  Bern  (Za  Sem.  Med.,  April  12,  1899,  p.  121),  is  of  opinion  that  not 
only  should  the  bone-disc  not  be  replaced,  but  that  the  dura  mater  itself  should  be  widely 
excised.  He  holds  that  one  of  the  chief  causes  of  epilepsy  consists  in  an  exaggeration, 
local  or  general,  of  the  intracranial  pressure.  He  believes  that,  in  a  number  of  cases  of 
excision  of  cerebral  centres,  except  in  those  where  the  excision  has  been  sufficiently 
complete  to  bring  about  a  definite  paralysis,  the  success  should  be  attributed  rather  to 
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cases  where  during  the  operation  there  has  been  any  escape  of 
cerebro-spinal  fluid,  the  dressings  will  soon  need  to  be  repacked  or 
changed. 

Causes  of  Failure  after  Trephining  for  Traumatic  Epilepsy. — 
Amongst  these  are  : 

1.  Not  hitting  off  the  right  spot. — A  bony  spicule,  undetected  at  the 
operation,  has  been  found,  at  the  necropsy,  not  far  from  the  trephine- 
hole  (p.  278).  To  meet  this  contingency,  or  to  find  a  clot,  it  bas  been 
advised  to  sweep  a  probe  or  wire-loop  (p.  279)  carefully  round  the 
vicinity  of  the  trephine-hole. 

2.  A  general  and  diffuse  thickening  of  the  bone  round  the  site  of 
injury  (vide  p.  281,  and  footnote,  p.  277). 

3.  Membranes  too  much  tliickened  and  too  adherent  to  the  cortex  to 
admit  of  their  being  safely  detached  (p.  279). 

4.  Owing  to  the  long  continuance  or  to  the  amount  of  the  irritation, 
the  brain  may  be  permanently  affected  {vide  supra,  p.  273).  Thus  in 
Dr.  Gunn's  words  alread}' quoted  (p.  246),  there  are  cases  of  depressed 
fracture  in  which  "the  constant  irritation  has  begotten  a  permanent 
impression  upon  the  brain  and  nervous  system  which  remains  after 
the  offending  point  of  bone  has  been  removed."  The  grosser  and  more 
localised  the  lesion,  the  more  speedy  will  be  the  relief.  As  long  as  the 
fits  are  diminished  in  number  and  severity,  the  prognosis  is  still  hopeful. 
The  fits  may  be  very  slow  in  disappearing.  The  supervention  of 
insanity  is,  of  course,  very  grave. 

5.  While  marked  relief  has  been  given  in  some  cases  of  violent 
temper,  delusions,  and  melancholia,  whether  associated  or  not  with  local 
epilepsy,  the  same  rule  holds  with  the  former  as  with  the  latter,  i.e.,  if 
the  interval  between  the  injury-  and  trephining  has  been  a  long  one,  the 
cure  is  very  likely  to  be  imperfect. 

6.  Neglect  of  after-treatment,  both  medical  and  surgical,  but  chiefly 
the  former. — Prof.  Nancrede's  words  (Intern.  Enc.  Surg.,  vol.  v.  p.  102) 
are  worthy  of  remembrance  :  "  The  operation,  indeed,  removes  the  most 
important  cause  of  tlie  ej^ilepsy,  but  only  one  cause.  The  disturbed 
circulation  in  the  nervous  centres,  and  the  excessive  mobility  of  the 


the  opening  of  the  dura  mater,  which  establishes  a  sort  of  safety-valve  susceptible  of 
regulating  the  intracranial  pressure.  In  other  cases  he  has  seen,  after  incision  of  the 
dura  mater,  not  only  epileptiform  seizures,  but  spasms  and  paresis,  disappear.  In  cases 
where  traumatic  epilepsy  has  been  definitely  cured  he  has  been  able  to  prove  that  the 
site  of  trephining  was  filled  in  by  a  supple  membrane,  or  showed  a  loss  of  substance 
capable  of  acting  as  a  safety-valve  ;  while  in  those  cases  in  which  a  recurrence  of  the  fits 
took  place  the  membrane  was  resisting  and  immobile.  Kocher  would  therefore  only  put 
back  the  disc  where  a  very  definite  lesion,  such  as  an  exostosis  or  growth,  has  been 
removed  ;  in  all  others  the  skull  should  be  left  open.  According  to  von  Bergmann  (loc. 
svpra  cit.,  p.  311)  Prof.  Kocher  having  found  that  large  cystic  scars  and  much  cerebro- 
spinal fluid  in  one  or  both  lateral  ventricles  are  frequently  found  in  cases  of  traumatic 
epilepsy,  "  recommends  lumbar  puncture  and  puncture  of  the  ventricles,  also  drainage  of 
the  ventricles,  and  the  establishment  of  large  openings  in  the  skull  with  movable  coverings. 
For  this  purpose  he  reduces  the  size  of  the  bone-flap,  after  it  has  been  turned  down,  to 
such  a  degree  that,  after  being  replaced,  there  remains  a  permanent  defect  in  the  skull 
about  one  finger's  breadth  wide,  covered  only  by  the  soft  parts.  He  ascribes  to  this 
operation  the  function  of  a  safety-valve,  and  claims  to  have  cured  more  cases  of  epilepsy 
by  this  procedure  than  by  any  method." 
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nervous  system,  can  only  disappear  with  tinn;  ;  and  if  all  other  sources  of 
peripheral  irritation  are  not  most  carefully  guarded  against,  the 
patient  nniy  he  sHghtly,  if  at  all,  henetited,  whereas  judicious  after- 
treatment  will  sometimes  relieve  an  apparent  operative  failure."  I 
would  also  refer  my  readers  to  the  words  of  this  authority  quoted  at 
p.  276.  The  words  "judicious  after-treatment  "  should  especially  refer 
to  alcohol,  exposiu'e  to  the  sun,  overheated  snnill  rooms,  &c. 

7.  Treithining  for  fits  not  helonging  to  traumatic  epilepsy  in 
character.  —  There  is  no  douht  that  the  glamour  of  a  new  operation 
and  "the  chance  of  finding  something"  have  led  to  this  operation 
heing  performed  in  unsuitahle  cases,  which  have  not  been  published. 
It  cannot  be  too  strongly  laid  down  that  no  operation  is  justifiable  in 
other  epilei)sies  save  the  Jacksonian,  of  which  so  many  are  traumatic 
in  origin.  That  is  to  say  that  in  ordinary  idiopathic  epilepsy  the  con- 
ditions justifying  operation  must  be  of  the  very  rarest.  They  would 
be  something  of  this  kind  :  Epilepsy  with  intense  local  headache  ; 
Epilepsy  in  which,  after  the  general  convulsions,  paralysis  or  paresis  of 
any  group  of  muscles  follows.  Those  who  trephine  in  idiopathic 
epilepsy  because  it  is  impossible  always  to  ex(dude  traumatism  in  idio- 
pathic cases,  or  because  there  is  a  bare  possibility  that  a  hemorrhage, 
the  origin  of  irritation,  may  be  met  with  on  the  surface  of  the  brain, 
are  likely  to  meet  with  disappointment.  The  following  case  shows  that 
an  exact  diagnosis  as  to  the  nature  of  the  fits  is  not  always  easy.  It 
was  one  in  which  !Mr.  Hulke  trephined  for  "  anomalous  "  convulsive 
attacks  supervening  several  months  after  a  head  injury  (Med.  'rimes 
and  Gaz.,  1881,  vol.  ii.  p.  85). 

The  operation,  while  it  did  no  harm,  was  useless.  Bromide  and  iodide  of  potassium 
having  been  tried  in  vain,  a  full  trial  of  valerianate  of  zinc  was  made,  the  fits  subsiding 
under  this  treatment.  This  fact,  the  way  in  which  the  fits  came  on,  the  slight  degree  of 
unconsciousness,  its  gradual  onset,  and  the  fact  that  occasionally  the  first  convulsion  had 
the  aspect  of  purposive  movements,  supported  the  view  that  the  fits  were  not  epileptic  but 
hysterical,  induced  by  the  shock  of  an  accident  in  a  person  of  unstable  nervous  system. 
On  the  other  hand,  the  traumatic  origin,  the  headache,  the  darting  pain  on  touching  the 
part  injured,  were  all  suggestive  of  some  chronic  irritative  process,  and  justified  the 
operation  of  trephining.* 

8.  An  infected  condition  of  the  wound,  almost  invariably  the  fault  of 
the  surgeon,  and  bringing  about  (a)  meningitis,  {b)  hernia  cerebri, 
(c)  cerebral  abscess. 

9.  Shock. 

Finally,  in  cases  of  honest  doubt,  and  in  those  where  a  well- 
considered  operation  has  failed,  the  interference  of  the  surgeon 
will  be  justified  by  the  fact  that  traumatic  epilepsy  tends  to  grow  worse, 
and  is  little  afi'ected  by  medical  treatment.  In  the  words  of  Echeverria 
{loc.  supra  cit.,  p.  277),  once  declared,  traumatic  epilepsy,  due  to  injury 
to  the  head,  leads  to  earlv  insanity  or  to  feebleness  of  intellect. 


•  It  is  noteworthy  that  the  bone  removed  and  the  dura  mater  being  normal  in  this 
case,  an  aspirator-needle  was  pushed  through  the  latter  to  the  depth  of  an  inch,  and  then 
withdrawn,  as  nothing  escaped  through  it.  For  a  few  minutes,  owing  to  the  high  intra- 
cranial pressure,  cerebro-spinal  fluid  spurted  in  a  slender  stream  for  the  distance  of  nearly 
a  foot,  and  continued  to  leak  away  for  several  hours. 
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TREPHINING    FOR    MASTOID    ABSCESS    AND    CEREBRAL 
ABSCESS,    THE    RESULTS    OF    OTITIS    MEDIA 

(Figs.  108  to  121). 

Points  of  Practical  Importance  to  the  Surgeon  in  the 
Anatomy  of  the  Parts  Concerned.* 

I.  Tympanum. — (a)  Roof  always  tliin,  not  more  than  a  line  and  a 
half  in  thickness,  often  thinner.f  Through  this,  inflammation  in  otitis 
media  readily  reaches  the  hrain,  causing  meningitis,  suh-dural  or 
cerehral  abscess,  (b)  Parts  of  the  brain  and  cerebellum  which  are  in 
contact  with  the  middle  ear.  These  are  the  middle  and  back  part  of 
the  temporo-sphenoidal  lobe,  and  the  outer  and  front  part  of  the  lateral 
lobe  of  the  cerebellum.  With  regard  to  this  latter  site  of  abscess,  Mr. 
Toynbee  held  that  the  greater  frequency  in  adults  of  thrombosis  of  the 
lateral  sinus  and,  with  this,  of  cerebellar  abscess  was  due  to  the 
development  of  the  mastoid  cells  backwards,  (c)  The  mucous  mem- 
brane and  the  endosteum  lining  the  tympanum  are  in  most  intimate 
contact ;  hence,  in  otitis  media,  caries  and  necrosis  readily  occur, 
especially  if  the  blood-supply  to  the  tympanum  from  the  dura  mater  is 
cut  off.  {d)  The  skin  of  the  external  auditory  meatus  is  continuous 
with  the  membrana  tym])ani,  and  thus  otitis  media  may  be  set  up  from 
without,  as  well  as  by  mischief  reaching  the  tymjianum  through  (e)  the 
Eustachian  tube,  which  enters  in  front,  and  makes  the  mucous  mem- 
brane of  the  throat  continuous  with  that  of  the  tympanum,  {f)  The 
outlets  of  the  mastoid  cells  and  of  the  tympanum  are  inadequate  for 
drainage  in  otorrhoea,  as  many  of  the  mastoid  cells  lie  below  tlie  level 
of  their  opening  into  the  tympanum,  and  the  floor  of  the  tympanum  is, 
in  part,  below  the  orifice  of  the  Eustachian  tube.  Decomposition,  once 
started,  is  thus  favoured. 

II.  Mastoid  Cells. — (a)  Their  development  varies  with  age.  In 
adults,  if  well  marked,  the}'  may  measure  i^  inch  horizontally,  2  inches 
vertically,  and  reach  quite  up  to,  and  even  around,  the  lateral  sinus. 
(h)  Two  groups  of  cells  are  present,  and  their  relations  are  of  the 
utmost  importance — A.  The  upper,  or  antrum,  present  both  in  early 
and  later  life,  horizontal  in  direction  and  closely  adjacent  to  and  con- 
tiguous with  the  tympanum.  B.  The  lower,  or  vertical.  These  cells 
are  not  developed  in  early  life,  and  vary  much  in  their  contents.  In 
only  about  20  per  cent,  do  they  contain  air.  The  mastoid  antrum  is  of 
far  greater  importance.  This  is  a  small  chamber  lying  behind  the 
tympanum,  into  the  upper  and  back  part  of  which  (the  tympanic  attic) 
it  opens.  Its  size  varies,  especially  with  age.  Present  at  birth,  it 
reaches  its  largest  size,  that  of  a  pea,  about  the  third  or  fourth  year. 
After  this  it  usually  diminishes  somewhat  owing  to  the  encroachments 
of  the  developing  bone  around  it.  Its  roof,  the  tegmen  antri,  is  merely 
the  backward  continuation  of  the  tegmen  tympani.     The  level  of  this 

*  These  should  be  studied  together  \vith  a  skull  and  one  or  two  sections  of  a  temporal 
bone.  And,  far  better,  the  surgeon  who  may  be  called  to  perform  operations  here  should 
go  over  the  field,  having  fixed  the  temporal  bone  in  a  vice,  as  in  the  specimen  which  I 
prepared  for  Fig.  108. 

f  The  bony  roof  is  occasionally  alisent, 
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is  iiulicaU'd  by  tlic  iKtrizoiitul  ntul  of  llie  /vt^Diiia.  "  Tlie  level  of  the 
floor  of  i\ie  luliilt  skull  iit  the  tcf^finon  Hiitri  is,  on  an  average,  less  tliaii 
oiie-foiutli  of  an  iiieli  above  the  roof  of  the  external  osseous  meatus  ; 
in  children  and  adolescents,  from  one-sixteenth  to  one-eighth  of  an 
inch  "  (IMacewen).  The  (mtcr  wall  of  the  antrum  is  formed  by  a  plate 
descending  from  the  squamous  bone.  Tliis  is  very  thin  in  early  life, 
but  as  it  ilevelops  by  deposit  from  the  periosteum,  the  depth  of  the  antrum 
from  the  surface  increases.  Mucewen  gives  the  average  of  this  depth 
as  varying  from  one-eighth  to  three-quarters  of  an  inch.  At  the 
junction  of  the  two  parts  of  the  outer  wall  of  the  mastoid  cells  is  the 
squamo-mastoid  suture,  often  present  at  puberty.  Through  the  ^oo?-, 
the  antrinn  communicates  with  the  lower  or  vertical  cells  of  the 
mastoid.  This  floor  is  on  a  lower  level  than  the  opening  into  the 
tympanum,  and  tiius  diainage  of  an  infected  antrinn  is  difficult,  Huid 
finding  its  way  more  readily  into  the  lower  cells.  Beliind  the  mastoid 
antrum  is  the  bend  of  the  sigmoid  part  of  the  lateral  sinus,  with  its 
short  descending  portion.*  The  following  are  Sir  W.  Macewen's  direc- 
tions for  exploring  this  important  vessel  :  "An  opening  in  the  bone, 
with  its  posterior  margin  touching  a  line  drawn  from  the  i)arieto-squamo- 
mastoid  junction  to  the  tip  of  the  mastoid,  and  drawn  within  the 
parallels  of  the  external  auditory  meatus,  will  expose  the  part  of  the 
sinus  most  often  affected  with  thrombosis.  The  above  junction  of  the 
asterion  is  placed  about  three-quarters  of  an  inch  in  front  of,  and 
half  an  inch  above,  the  ui)per  part  of  the  posterior  border  of  the 
mastoid."  The  siinis  lies  more  superficially  than  the  antrum,  being 
usnally  one-fourth  of  an  inch,  occasionally  half  an  inch  from  the 
surface. 

The  exact  position  of  the  antrum,  a  little  above  and  behind  the 
external  auditory  meatus,  is  represented  by  Macewen's  "  supra-meatal 
triangle."  This  is  a  triangle  bounded  by  the  posterior  roof  of 
the  zygoma  above,  the  upper  and  posterior  segment  of  the  bony 
external  meatus  below,  and  an  imaginary  line  joining  the  above 
boundaries.  "Roughly  speaking,  if  the  orifice  of  the  external  meatus 
be  bisected  horizontally,  the  upper  half  would  be  on  a  level  with  the 
mastoid  antrum.  If  this  segment  be  again  bisected  vertically,  its 
posterior  half  would  again  correspond  to  the  junction  of  the  antrum 
and  middle  ear,  and  innnediately  behind  this  lies  the  supra-meatal 
fossa"  (Macewen).  When  opening  the  antrum  through  this  triangle 
the  operator  should  work  forwards  and  inwards,  so  as  to  avoid  the 
sigmoid  sinus,  while  to  keep  clear  of  the  facial  nerve  (Fig.  113)  he 
should  hug  the  root  of  the  zygoma  and  the  upper  part  of  the  bony 
meatus  as  closely  as  possible,  and  not  continue  his  perforation  more 
forwards  than  is  absolutely  needful.     The  level  of  the  base  of  the  brain 


*  Korner,  of  Frankfort,  has  shown  (Arch,  of  Otol.,  vol.  iviii.,  1889,  p.  311)  that  fatal 
intracranial  diseases  (meningitis,  sinus-phlebitis,  and  abscess)  more  frequently  occur 
with  disease  of  the  right  petrous  than  the  left.  This  is  due  to  the  fact  that  the  right 
lateral  sinus,  at  its  sigmoid  flexure,  comes  more  forward  into  the  mastoid  and  base  of 
the  petrous  than  does  the  left,  and  therefore,  with  its  dura  mater,  lies  nearer  to  the 
primary  disease.  This  is  explained  by  the  passage  of  blood  down  into  the  heart  being 
easier  and  more  direct  on  the  right  side,  and  this  sinus  being,  accordingly,  more 
voluminous. 
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will  be  a  few  lines  above  tbe  posterior  root  of  tbe  zygoma  (Fig.  io8), 
and  about  one-quarter  of  an  inch  above  the  roof  of  the  bony  meatus. 


Fig.  io8. 


The  oiiter  wall  of  the  mastoid  bone,  the  antrum,  attic,  and  tympanum,  together 
with  the  posterior  wall  of  the  osseous  meatus,  have  been  removed  here  in  order 
to  show  the  field  of  operation  in  a  case  of  chronic  extensive  disease.  It  will  be 
noticed  that  the  mastoid  cells,  both  horizontal  and  vertical,  are  widel}^  developed. 

1,  Posterior  root  of  the  zygoma,  forming  the  upper  boundary  of  Macewen's  triangle. 

2,  Antrum  and,  in  front  of  it,  the  attic.  3,  Vertical  cells  of  the  mastoid.  Where 
these  are  well  developed  and  become  infected,  Bezold's  mastoiditis  (p.  295)  will 
occur.  4,  Ridge  on  the  inner  wall  of  the  tympanum  indicating  the  Fallopian 
aqueduct.  5,  Fenestrje  in  the  inner  wall  of  the  tympanum,  indicated  in  shadow. 
6,  A  natural  deficiency  in  the  tegmen  enlarged  with  a  small  osteotribe  to  remind 
my  readers  how  thin  is  the  roof  of  the  antrum  and  tympanum.  7,  Cells  present 
in  this  case,  even  in  the  zygoma  at  its  junction  with  the  middle  root.  This  will 
show  how  difficult  it  is  in  some  cases  to  bring  about  complete  asepis. 

In  the  first  few  j^ears  of  life  certain  points  of  difference  exist  in  the 
anatomy  of  the  antrum,  which  are  of  practical  importance.  Si^eaking 
generally,  the  thinness  of  the  outer  wall  and  the  presence  of  the  squamo- 
mastoid  suture  favour  the  escape  of  infected  material  to  the  outside  of 
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the  skull,  while  the  small  (lo{?ree  of  development  of  the  mastoid  colls 
also  helps  to  render  less  frequent  intracranial  coniplieations  at  this  af^e, 
especially  thromhosis  of  the  sigmoid  sinus.  Mr.  II.  Stiles  {Brit.  Med. 
Jonrii.,  vol.  ii.  1898,  p.  1142)  points  out  two  more  anatomical  details 
which  should  bo  remembered.  During  early  life  the  undeveloped  con- 
dition of  the  mastoid  i)rocess  leaves  the  stylo-mastoid  foramen  exposed 
upon  the  lateral,  not  the  under,  surface  of  the  base  of  the  skull.  In 
making  the  first  incision,  therefore,  by  which  the  soft  parts  are  reflected 
from  the  bone,  the  surgeon  should  take  care,  below  a  point  on  a  level 
with  the  middle  of  the  meatus,  to  make  his  incision  a  superficial  one 
only,  to  avoid  injuring  the  facial  nerve.  Secondly,  the  posterior  root 
of  the  zygoma,  which  in  the  adult  forms  a  surface-guide  to  the  level  of 
the  roof  of  the  antrum,  does  not  now  exist. 

The  following  are  all  dirtcrent  ways  by  which  infection  may  reach  the 
brain  from  the  ear :  (i)  Through  the  roof  of  the  antrum,  especially  if 
the  bone  be  naturally  deficient  here,  into  the  middle  fossa ;  (2)  b}'^  the 
lateral  sinus  into  the  posterior  fossa ;  (3)  by  the  labyrinth  and  internal 
meatus  into  the  posterior  fossa;  (4)  by  the  different  sutures  with  their 
contained  processes  of  dura  mater;*  (5)  the  veins  which  pass  from  the 
t3'mpanum  and  mastoid  cells.  These  fall  into  three  chief  groups : 
(a)  those  opening  into  the  lateral  sinus ;  (/?)  those  passing  through  the 
mastoid  foramen  into  the  occipital  vein  and  soft  parts  outside  the  skull; 
(y)  those  running  through  the  petro-squamosal  suture  to  the  dura 
mater.  All  these  veins  carry  sheaths  of  connective  tissue,  and  thus 
inflammatory  products  may  reach  (a)  the  lateral  sinus,  causing  septic 
phlebitis;  (h)  the  soft  parts  outside,  causing  periostitis,  cellulitis,  &c.; 
(c)  the  dura  mater  and  brain,  causing  meningitis  and  abscess. 

Four  Results  of  Otitis  Media  which  may  come  under  the  Notice 
OF  THE  Surgeon. — (i.)  Acute  inflammation  of  mastoid  cells  :  mastoid 
abscess  ;  (ii.)  abscess  in  the  brain  or  cerebellum  ;  (iii.)  infective  throm- 
bosis of  the  sinuses  and  pysemia  ;  (iv.)  meningitis.!  N.B. — The  above 
four  often  co-exist,  and  thus  the  symptoms  may  be  much  blended 
together  and  confusing. 

Indications  for  Interference  in  Mastoid  Disease  and  Otitis  Media. 

A.  In  Acute  Cases. — As  is  stated  below  (p.  291),  a  clear  distinction 
must  be  made  between  acute  and  chronic  cases.  In  a  ver}'  few  acute 
cases,  where  the  surgeon  is  without  skilled  help,  where  the  mischief  is 
localised  to  the  mastoid,  where  the  periosteum  and  soft  parts  are  much 
involved,!  where  the  patient  is  young  and  the  parts  are  yielding,  where 
no  evidence  of  grave  septicaemia  is  present,  the  surgeon  will  be  justified 

*  The  sutures  may  be  of  fatal  significance.  Thus  in  cases  where  there  is  infective  mischief 
outside  the  bone,  the  infection  having  made  its  way  there  by  an  opening  in  the  mastoid, 
or,  where  this  is  sclerosed,  by  dissecting  its  way  along  the  external  auditory  meatus,  if  it 
reach  a  suture  and  its  contained  process  of  dura  mater,  infection  of  the  inner  surface  and 
meningitis  may  easily  follow.  Schwartze  has  recorded  (^Arch.f.  Ohrenheilkunde,  Bd.  xxii. 
S.  295)  a  case  of  temporo-sphenoidal  abscess  in  a  child,  in  which  infection  reached  the 
brain  through  the  petro-squamosal  suture. 

t  According  to  Poulsen  (^Arcfi.  of  Ofol.,  July  1892,  p.  346)  the  relative  frequency  of 
the  latter  three  complications  is  about  the  same.  Thus,  out  of  36  cases  of  complications 
of  otitis  media  there  were  13  cases  of  abscess,  12  of  sinus  thrombosis,  and  11  of  meningitis. 

X  I  would  remind  my  younger  readers  that  redness,  swelling,  tenderness,  may  be  very 
little  marked  in  suppuration  in  the  mastoid,  especially  if  the  bone  be  sclerosed. 

S. — VOL.  I.  ig 
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in  making  a  free  incision  clown  to  the  bone,  and  enlarging  and  curetting 
out  any  soft  patch  that  he  finds  in  the  antrum.  But,  as  a  rule,  in  acute 
cases  the  antrum  should  be  freel}'  opened  and  disinfected  {ride  infra). 

B.  In  Chronic  Cases. — Here  the  decision  is  sometimes  extremely 
difficult,  and  the  operation,  if  any  be  needed,  must  be  an  extensive  and 
difficult  one. 

I  consider  operative  interference  called  for,  in  practised  hands,  in  the 
following  cases : — 

1.  Where,  in  a  chronic  case,*  urgent  symptoms  pointing  to  septicaemia 
or  cerebral  mischief — e.g.,  headache,  earache,  pyrexia,  vomiting,  dizzi- 
ness, a  rigor,  optic  neuritis — are  present. 

2.  Where,  in  a  chronic  case,  there  is  a  history  of  such  grave  symptoms 
as  those  above  given. 

3.  In  obstinate  disease  of  the  mastoid.  Under  this  heading  should 
be  included — (a)  Chronic  disease  of  the  mastoid  with  recurrent  attacks 
of  swelling ;  (h)  Fistula  over  the  mastoid  ;  (c)  Persistent  neuralgia  over 
the  mastoid  (Schwartze),  Whenever  the  question  of  a  diseased  mastoid 
arises,  the  apex  must  not  be  forgotten  (Fig.  108,  p.  288). 

4.  In  cases  of  long-standing  discharge,  baffiing  treatment,  but  without 
any  severe  symptoms.  It  is  these  cases  which  present  the  most  diffi- 
culty, if  the  long  duration  of  the  case  and  the  recurrent  and  rebellious 
nature  of  the  discharge  are  the  only  factors  in  the  case.  Here  the 
surgeon  wdll  be  guided  in  his  decision  by  the  rank  of  life  of  the  patient, 
i.e.,  how  far  he  is  intelligent,  aware  of  the  grave  peril,  which  may 
become  urgent  at  any  time,  and  therefore  willing  to  persevere  with 
needful  ti*eatment  and  to  remain  under  regular  observation.  The  nature 
of  the  discharge,  i.e.,  the  degree  of  infection  and  its  amount  when  it 
recurs, t  the  presence  of  any  persistent  bare  bone,  must  be  taken  into 
consideration.  The  age  of  the  patient,  whether  one  entering  on  the 
best  j-ears  of  his  life,  and,  again,  whether  he  is  one  whose  denial  of  any 
past  evidence  of  anything  approaching  to  the  grave  symptoms  I  have 
mentioned  is  to  be  disregarded,  or  one  who  would  at  once  pay  attention 
to  any  threatening  of  them,  must  also  be  considered. 

5.  Of  course,  when  cerebral  symptoms  are  present,  when  these  are 
acute,  each  operator  must  decide  for  himself  whether  he  take  the  antrum 
first  or  no.  If  the  cerebral  mischief  is  not  extremely  urgent,  and  if 
skilled  assistance  is  at  hand,  the  antrum  should,  if  possible,  be  taken 
first,  so  that  one  operation  may  suffice.  If  the  operation  on  the  brain 
is  a  difficult  one,  that  on  the  antrum  may  have  to  be  deferred.  When 
the  cerebral  symptoms  are  only  slight,  e.g.,  a  slight  degree  of  optic 
neuritis,  headache,  dulness,  &c.,  it  will  be  justifiable  to  perform  the 
operation  on  the  antrum  first,  and  to  wait  and  watch  carefully.  For  a 
slight  degree  of  meningitis  may  subside  after  free  drainage  of  the  antrum 
and  adjacent  parts. 


*  Mr.  Barker  drew  attention,  some  jears  ago,  to  the  greater  gravity  of  old-standing 
cases.  Thus,  otorrhoea  does  not  cause  cerebral  abscess  till  it  has  lasted  months  or  years. 
In  only  two  of  the  cases  which  Dr.  N.  Pitt  collected  in  his  Gulstonian  Lectures,  1890,  was 
the  duration  of  the  otorrhoea  under  a  year. 

t  A  discharge  may  have  ceased  owing  to  the  formation  of  a  plug  of  inspissated  pus 
or  of  granulations.  It  may  be  increased  by  some  blow,  exposure  to  cold,  the  use  of 
instruments,  or  to  some  independent  pyrexia,  of  which' influenza  is  certainly  one. 
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Antrectomy. ^Operation  based  on  those  of  Schwartze 
and  Stacke. 

The  iiaiiu'  ot"  Schwiut/c,  i)t'  liallc,  is  rtssociated  with  the  first  attempt 
to  put  opt'nitioiis  on  the  antrum  on  11  sutisfactory  fooi'iw^f,  Ik;  luiving 
published,  in  1873,  a  series  of  cases  in  the  Arch.  J.  UhroihaiUiunde, 
Bd.  vii.  u.  ix.  Replacing  such  very  limited  operations  as  that  of 
Wilde's  incision  and  drilling  the  bone,  Schwartze  opened  up  the 
mastoid  cells  and  antrum,  establishing  drainage  between  these  and  the 
tympamun,  and  keeping  the  connnunication  open  by  i)lugging  or  a 
leaden  nail.  This  pioneer  operation,  though  excellent  and  based  on 
correct  principles,  admitted  of  improvement.  It  was  used  extensively 
for  many  years,  with  the  result  that  it  was  found  admirably  adapted  for 
acute,  but  insufficient  for  some  chronic  cases  where  the  mischief  was 
extensive.  Stucke  in  1892  published  (Arch.  f.  Ohrenheilkundc,  Bd.  xxxi.) 
his  operation,  which  modified  that  of  Schwartze  in  the  following 
important  details — viz.,  the  detachment  of  the  auricle,  the  removal 
not  only  of  tlie  outer  wall  of  the  antrum  but  the  upper  and  outer  part 
of  the  bony  meatus,  the  taking  away  of  the  ossicles  and  membrana 
tympani,  and  the  replacing  of  the  flaps  of  tlie  auricle. 

I  have  tried  to  describe  here,  with  sufficient  detail,  operative  steps 
which  will  meet  ditlerent  cases  of  varying  severity.  Wlien  in  doubt  as 
to  which  operation  should  be  performed,  the  surgeon  will  be  guided 
mainly  b}'  the  amount  of  disease  in  the  tympanum,  the  duration  of  the 
disease,  the  condition  of  the  patient,  the  failure  of  any  previous  opera- 
tion, and  the  operator's  own  experience.  In  recent  cases,  in  those 
where  the  disease  is  limited  to  the  mastoid,  often  in  children,  and  in 
those  instances  where  another  operation  is  to  be  performed  at  the  same 
time — e.(j.,  for  cerebral  abscess  or  sinus-thrombosis — the  simpler  opera- 
tion of  Schwartze  should  be  emplo3'ed.  If  any  surgeon  decide  on  per- 
forming the  less  severe,  but  also  less  complete,  operation,  in  cases 
where  chronic  disease  of  the  tympanum  exists,  he  must  remember  the 
consequences  of  his  step.  He  will  relieve  his  patient  especially  from 
the  gravest  risks,  but  he  will  not  remove  these  entirely.  He  nuist  be 
prepared  for  after-treatment  often  very  tedious,  with  persistent  dis- 
charge and  smell  from  the  meatus,  and  the  troublesome  formation  of 
granulations  along  his  operation-track,  which  obstinatel}'  tends  to 
close.  This  must  be  kept  open  {vide  infra)  as  long  as  possible,  and 
the  patient  must  be  kept  under  observation  for  assiduous,  persevering 
treatment  as  long  as  any  discharge  persists. 

The  parts  having  been  shaved,  cleansed  as  thoroughly  as  possible, 
preferably  some  hours  before,  and  an  anaesthetic  (perhaps  the  best,  on 
the  whole,  is  A.C.E.)  cautiousl}'  given,  a  free  incision  is  made  with  a 
strong-backed  scalpel,  starting  "above,  a  little  in  front  of  the  top  of 
the  piiuia  in  the  line  of  the  hair.  It  is  carried  backwards,  and  then 
backwards  and  downwards,  still  following  the  line  of  the  hair  till  that 
line  passes  on  to  the  neck.  It  is  then  continued  downwards  and 
forwards  to  the  posterior  part  of  the  apex  of  the  mastoid.  This  is  a 
modification  of  the  incision  of  Chaput "  (Ballance).  If  the  parts  are 
inflamed  the  incision  should  be  very  free.*    With  an  elevator  or  curved 

*  In  a  little  child  the  caution  given  about  the  exit  of  the  facial  nerve  (p.  289)  will  be 
rememberetl.    As  the  position  of  the  lateral  sinus  is  so  variable — sometimes  quite  close  to 
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blunt-pointed  scissors,  the  auricle  is  well  separated  from  the  bone  and 
pushed  well  forwards  and  somewhat  downwards,  together  with  the 
skin  lining  the  meatus,  especially  at  its  upper  part.  Only  when  the 
parts  are  succulent  with  inflammation  will  this  step  be  easy.  Spencer 
Wells's  forceps  quickly  taking  up  the  flaps  (p.  252)  and  bleeding 
points*  will  act  as  retractors,  but  the  auricle  will  require  to  be  well 
held  forwards,  and  a  ver}^  efficient  means  is  a  strip  of  sterilised  gauze 
passed  through  the  meatus  and  out  of  the  wound,  its  two  ends  being 
knotted  and  used  as  a  retractor.  By  this  means  the  bony  meatus — 
especially  the  part  needed,  the  upper  and  back  part  and  the  supra- 
meatal  triangle  of  Macewen  (p.  287),  which  is  the  guide  to  the  antrum 
— can  be  defined.  Any  discoloured  patches,  opening  in  the  bone, 
emissary  veins,  or  suture-lines  are  now  looked  for.  If  any  opening  be 
present  it  is  enlarged.  In  most  cases  no  such  guide  is  present,  and 
the  antrum  must  be  opened  through  the  supra-meatal  triangle.  This 
IS  effected  in  different  ways  according  to  the  densit}^  of  the  bone.  This 
may  be  soft  and  spongy,  or  sclerosed,  especially  in  long-standing  cases; 
between  the  two,  varying  conditions  are  met  with.f  If  the  bone  be 
soft  enough,  the  use  of  the  gouge  (Fig.  109)  is  best,  and  will  soon 
eff'ect  an  entrance  through  the  compact  outer  layer.  But  the  gouge 
should  be  worked  with  the  hand  alone  as  much  as  possible,  and  the 
mallet  used  with  the  utmost  care  and  only  in  removing  the  outer  layer 
of  bone. 

Sir.  W.  Macewen  {Pyogenic  Diseases  of  the  Brain  and  Spinal  Cord, 
P*  303)  gives  the  following  objections  to  the  use  of  the  chisel  or  gouge 
and  mallet:  i.  "Because,  in  operating  upon  a  restricted  area,  sur- 
rounded by  and  full  of  apertures,  some  containing  delicate  structures, 
the  wounding  of  which  may  occasion  serious  and  even  fatal  results,  the 
antrum  being  situated  at  a  variable  depth  from  the  surface,  the  inter- 
vening osseous  tissue  being  of  various  consistency,  it  is  a  source  of 
danger  to  use  a  chisel  driven  bj'  a  mallet,  which  may  be  suddenly 
impelled  into  the  interior  of  one  of  these  spaces,  or  into  the  cerebellum, 
brain,  or  sigmoid.  Such  accidents  have  occurred.  During  attempts 
to  open  the  mastoid  antrum,  the  sigmoid  sinus  has  frequently  been 
accidentally    opened    by   the    chisel,   several    of   the    cases    surviving. 


the  auricle,  sometimes  only  near  it,  and  sometimes  well  out  of  danger — it  is  best  to  keep 
close  to  the  auricle.  If  the  surgeon  is  not  only  going  to  open  the  antrum,  but  also  to 
explore  the  lateral  sinus,  cerebrum,  and  cerebellum,  he  will  make  use  of  the  incision  given 
at  p.  309,  or  that  recommended  by  JMr.  Dean  (p.  308,  Fig.  120). 

*  Thrombosis  of  any  vein  superficially  met  with  will  foretell  a  similar  condition  in  the 
lateral  sinus. 

t  In  an  examination  of  100  fresh  and  150  macerated  specimens,  Zuckerkaudl  found 
in  20  per  cent,  an  absolute  absence  of  pneumatic  cells  :  38  per  cent,  were  pneumatic, 
without  any  diploe.  In  some  cases  the  upper  half  only  of  the  mastoid  was  pneumatic, 
the  lower  half  containing  diploe.  Anyone  who  has  seen  much  of  mastoid  surgery  will 
agree  that  no  two  processes  are  exactly  alike.  Sclerosis  of  bone  when  present  here  may 
be  a  normal  condition  ;  but,  whether  normal  or  pathological,  it  is  of  importance  (i)  in 
adding  decidedly  to  the  difficulties  of  the  operation,  both  by  rendering  it  more  difficult  to 
decide  when  the  antrum — which  is  smaller  in  proportion  to  the  amount  of  sclerosis 
present — is  reached,  and  by  making  accidents — e.g.,  injury  to  the  facial  nerve — more 
likely  ;  and  (2)  in  preventing  the  approach  of  infective  mischief  to  the  surface,  and  thereby 
rendering  intracranial  complications  more  probable. 
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though  a  muuber  have  died.  On  one  occusioii  u  youn^  siii^ron,  in 
endeavouring  to  open  the  antrum  with  11  chisel,  found,  on  giving  it  an 
impact  with  the  hammer,  that  the  instrument  suihh-nly  entered  a  hirge 
cavity,  from  whicli  pus  issued.  At  the  post-mortem  examination  it 
was  seen  that  the  cliis(  1  Inid  penetrated  the  sigmoid  groove,  puslied 
aside  the  sinus,  which  was  fortunately  thrombosed,  and  entered  the 
cerebellum,  from  which,  on  withdrawal  of  the  instrument,  pus  Howed. 
2.  Secondly,  the  repeated  blows  with  the  haunner  impart  eonsideral>le 
vibration  to  the  mastoid  and  adjoining  struetiu'es,  and  when  the  tegmeu 
tympani  or  the  signu)id  groove  is  eroded  and  thinned,  the  concussion 
may  cause  these  thinned  and  friable  structures  to  give  way,  or  cause 


Fia.  log. 


Macewen's  gouge. 
This  is  of  the  right 
length  to  rest  safely 
in  the  pahn  of  the 
hand  while  the  point 
is  protected  with  the 
foretinger. 


Fig.  1 10. 
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Osteotribes  or  burrs,  for  use  with  an  ordinary  trephiue-luuicUe. 
(Made  for  me  by  Down  Bros.) 


a  rupture  of  the  granulations  covering  them,  and  thus  permit  inocula- 
tion of  the  fresh  wounds  in  the  membranes,  or  in  the  brain  itself.  Pus 
within  the  brain  or  cerebellum,  receiving  through  the  skull  a  succession 
of  violent  vibrations  or  shocks,  could  easily  be  scattered,  or  a  large 
abscess  near  the  ventricles  or  meninges  might,  by  the  violent  impacts 
conveyed  to  it,  bui-st  into  the  ventricles  or  meninges,  thus  producing 
serious  if  not  fatal  results."  Sir  W.  Mace  wen  prefers  the  use  of  drills 
and  burrs  worked  by  an  electro-motor.  But,  as  such  means  are  rarely 
to  hand,  the  surgeon  must  remember  the  above  warning  and  use  a 
mallet  witii  much  caution,  and  burrs  (Fig.  iio)  as  much  as  i)ossible. 

Mr.  Ballance,  another  authority  on  the  subject,  also  prefers  burrs 
worked  by  an  electro-motor*  (Med.-Cliir.  Trans.,  vol.  Ixxxiii.  j).  goo). 
His  burrs  are  of  the  cross-cut,  not  the  ordinary  shape,  and  g  mm.  and 


*  Mr.  Ballaiice's  burrs  are  made  by  Ash  &  Co.,  his  electro-motors  and  accumulators  by 
Curtis,  of  Dublin.     The  electro-motor  and  box  weigh  25  lbs.,  the  accumulators  the  same. 
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7  mm.  in  diameter.  He  points  out  that  the  hurr  must  be  kept  moist 
by  a  stream  of  antiseptic  fluid,  and  that  it  must  not  be  pressed  against 
the  bone,  but  kept  in  constant  movement  over  the  area  to  be  removed. 
The  burrs  can  be  fitted  witli  protectors.  Where  no  electro-motor  and 
burrs  are  avaihible,  Mr.  Ballance  recommends  the  gouge.  For  removal 
of  the  bone  superficial  to  the  antrum  he  uses  sizes  15,  11,  and  8  mm. 
in  diameter.  The  cutting  edges  should  not  be  curved.  He  prefers 
two  smaller  and  longer  gouges  for  removal  of  the  outer  wall  of  the 
attic,  and,  while  they  are  in  use,  Stacke's  guide  (Fig.  112)  serves  to 
shield  the  tuberosity  which  projects  from  the  inner  wall  into  the  neck 
of  the  antrum  (Fig.  108).  It  contains  the  Fallopian  aqueduct  and  the 
horizontal  semicircular  canal. 

Whatever  instrument  is  employed,  it  should  be  directed  forwards 
and  slightly  upwards,  so  as  to  avoid  the  sigmoid  sinus  and  facial  nerve 
(p.  287).  As  soon  as  the  compact  layer  is  removed,  the  gouge  and 
osteotribes,  or  rose-headed  burrs  (Fig.  no),  will  quickly  increase  the 
opening.  As  this  is  effected,  the  surrounding  surface  should  also  be 
cut  away,  cautiously,  as  it  is  unsatisfactory  and  dangerous  to  work  in 
a  cramped,  conical,  pit-like  cavity.     As  the  opening  is  deepened  the 

Fig.  III. 


Mace  wen's  combined  small  curette  and  seeker.     The  latter  will  serve  as  an  ossicle-hook. 

surgeon  tests  whether  he  has  reached  the  antrum,  partly  by  looking 
out  for  any  minute  dark  apertures — i.e.,  diploic  spaces — partly  by 
examining  the  fragments  he  removes  for  evidence  of  cancellous  tissue, 
and  finally  by  seeing  if  he  can  pass  a  fine  probe  along  the  iter  into  the 
tympanum.  As  the  operator  goes  along,  all  blood,  granulation  tissue,* 
pus,  &c.,  are  removed  by  sharp  spoons,  dossils  of  dry  sterilised  gauze, 
and,  if  by  irrigation,  with  the  precautions  given  below  (p.  298).  In 
acute  cases  the  operator  should  also  be  on  the  look-out  for  any  pus 
welling  up,  and  note  whence  it  comes — whether  from  behind,  the 
neighbourhood  of  the  sigmoid  sinus,  from  in  front,  the  tympanum,  or 
from  above,  pointing  to  the  middle  fossa.  Hemorrhage,  usually  free 
and  often  troublesome,  is  arrested  by  pressure  with  dry  sterilised 
gauze.  It  is  well  to  have  plenty  of  small  rolls  of  this  prepared  before- 
hand. Occasionally  it  is  profuse,  although  the  instrument  used  has 
not  been  allowed  to  trench  upon  the  sigmoid  sinus ;  in  such  cases  it 
may  come  from  a  branch  of  the  occipital  or  stylo-mastoid  artery,  or 
from  a  mastoid  vein  coming  through  unusually  fur  forwards.  In  these 
cases  pressure  must  be  kept  up  for  several  minutes,  or  a  small  i^lug  of 
sterilised  wood  inserted. 

*  Sir  W.Macewen  {loc.  sujyra  elf.,  p.  301)  gives  the  following  warning  as  to  the  import- 
ance of  buds  of  granulation  tissue  :  "  It  frequently  happens  that  granulations  springing 
from  the  dura  lining  the  cerebellar  fossa,  and  covering  the  sigmoid  sinus,  protrude  through 
the  sigmoid  groove,  and  project  into  one  of  the  mastoid  cells.  When  these  granulations 
project  in  this  way  from  the  cerebellar  dura,  there  is  a  localised  pachymeningitis,  and 
probably  a  more  or  less  thrombosed  sigmoid  sinus." 
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The  (U'ptli  lit  wliicli  the  Hiitruin  nniy  he  situated  from  the  surface 
varies  fioiii  oiic-ei^'lith  to  tliree-(juart(;rs  (jf  an  inch,  or  even  more. 
OccasionHlly  it  may  he  ahsohitcly  ohliterated  hy  hypertropliic  Hch;rosis* 
(Macewcn).  The  same  authority  states  that  h(,'  has  m(;t  with  it  phiced 
higlu'r  up  than  usiuil,  "  somewhat  ahove  tlie  level  of  the  outer  limit 
of  the  tloor  of  the  middle  fossa,  the  downward  projection  of  which 
had  to  he  rounded  in  order  to  reach  the  antrum."  He  adds  that  "  it 
is  possihle,  in  some  of  the  reported  cases  in  which  the  antrum  could 
not  he  found  during  operation,  that  it  was  situated  in  this  nnmner." 
Mr.  Hallance  {loc.  Htijira  cit.)  considers  "  that  it  need  never  hapi)eu 
tiuit  tiie  antrum  be  not  reached,  as  some  operators  have  described,  for 
the  attic  can  always  be  found,  and  a  bent  probe  passed  backwards  from 
tlie  attic  into  the  antrum  will  be  a  sure  guide  to  the  exposure  of  this 
cavity."  Where  no  antrum  can  be  found,  or  where  one  is  present  but 
contains  no  pus,  the  surgeon  should  always  remember  the  vertical 
group  of  cells  (p.  288,  Fig.  108)  and  the  apex  of  the  mastoid,  in  adults. 
Occasionally  cells  nuiy  be  present  here  and  absent  above.  It  is  in 
such  cases  that  Bezold's  mastoiditis,  with  perforation  on  the  inner 
side  of  the  apex,  and  suppuration  in  the  digastric  fossa  and  under  the 
sterno-nnistoid,  may  occur. 

Having  thoroughly  dealt  with  the  mastoid  cells,  the  surgeon  must 
decide  whether  this  is  sufficient.  If  it  be  a  recent  and  acute  case,  it 
will  be  enough  to  irrigate  the  cavity  with  boiled  water,  carbolic  acid 
lotion  (i  in  20),  or  iodoform  emulsion,  and  then  to  plug  it  with 
sterilised  gauze,  the  wound  in  the  soft  parts  being  only  partly  drawn 
together  with  salmon-gut  sutures.  But  if  the  case  be  a  chronic  one, 
the  tympanic  cavity  infected  and  carious,  the  surgeon  must  either  do 
more  on  the  lines  of  a  Stacke's  operation  given  below,  or  leave  his 
patient  to  such  an  operation  at  a  later  date,  or  tedious  and  prolonged 
after-treatment.  If  for  any  reason,  perhai)s  the  condition  of  his 
patient,  he  hold  his  hand  in  a  chronic  case,  he  should  carefully  curette 
the  tympanum  from  the  external  bony  meatus  and  try  and  i)ass  a  small 
drainage-tube  between  the  bon^'  meatus  and  the  opening  into  the 
antrum.  If  this  step  be  found  impossible,!  a  stream  of  boiled  water 
or  boracic  acid  should  be  syringed  between  them  in  both  directions, 
and  an  emulsion  of  iodoform  and  glycerine  allowed  to  trickle  into  the 
two  openings,  or  iodoform  sterilised  in  a  solution  of  formalin  (i  in  500), 
or  in  one  of  carbolic  acid  (i  in  20),  inserted  with  a  fine  curette. 

I  shall  now  suppose  that  the  case  is  one  of  advanced  disease  spread 
over  a  considerable  area,  a  case  of  long  standing,  and  calling  for  further 
investigation  on  the  lines  of  Stacke's  operation  (p.  291).    The  tympanum 

*  "  When  great  depth  is  associated  with  eburnated  boue  from  sclerosis,  the  task  is  a 
forniidable  one.  If  in  such  cases  the  sigmoid  sinus  is  situated  close  to  the  posterior  wall 
of  the  canal,  the  difficulty  of  reaching  the  antrum  is  almost  insuperable"  (Barr).  Small 
instruments  are  absolutely  essential  here,  and  it  is  in  these  cases  that  small  bun's  will  be 
found  of  great  assistance. 

t  If  the  surgeon  fail  in  getting  a  drainage-tube  through,  or  even  in  syringing  from 
one  cavity  to  the  other,  he  need  not  be  unduly  disappointed.  He  wiU  have  improved  the 
condition  of  his  patient  very  considerably — a  point  demonstrated  in  the  large  series  of 
cases  published  by  the  late  Dr.  Ferrer,  of  San  Francisco  (^Arch.  of  Otology,  vols,  xviii. 
and  xxii.) — but  a  cure,  depending  on  the  amount  of  infection  left  in  the  tympanum,  can 
only  be  brought  about  by  time,  and  assiduous  perseverance  with  the  after-treatment. 
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next  requiring  the  attention  of  the  surgeon,  the  entrance  into  this 
cavit}'  is  identified  by  a  Stacke's  guide  (Fig.  112)  passed  along  the  iter 
or  attic,  then  all  the  bone  outside  this  and  the  outer  and  upper  wall  of 
the  meatus  are  very  carefully  cut  away  with  a  small  chisel  or  gouge. 
In  effecting  this  the  operator  should  keep  his  instrument  carefully 
upwards  as  well  as  forwards,  and  be  very  careful  that  it  is  the  outer 
and  not  the  inner  wall  of  the  antro-tympanic  passage  with  which  he  is 
dealing,  and  that  he  does  not  descend  below  the  upper  part  of  the 
posterior  wall  of  the  meatus,  for  fear  of  injur}-  to  the  facial  nerve.* 
The  anaesthetist  should  also  now  carefully  watch  for  any  twitchings  of 
the  face. 

The  following  warning  of  Sir  W.  Macewen  {loc.  supra  cit.,  p.  300)  as 
to  the  need  of  care  in  dealing  with  granulations  at  this  stage  bears  on 
this  point:  "Another  danger  to  which  the  facial  nerve  is  exposed 
arises  when  a  granulation-mass,  protruding  through  an  extensive 
erosion  in  the  canal,  encloses  the  facial  nerve  ;  the  surgeon,  in  clearing 
the  granulation  tissue  from  the  floor  of  the  antrum,  is  apt  to  injure 

Fig.  112. 
4-Sc 


Stacke's  guide.     (Down  Bros.'  Cat.) 

the  neiTe.  Before  removing  granulation  matter  from  the  floor  of  the 
antral  passage  the  granulation  buds  should  be  touched  with  a  probe, 
when,  if  the}'  enclose  the  nerve,  facial  twitchings  will  result." 

At  this  stage  a  bright  light  and  efficient  drying  of  the  parts  with 
dossils  of  sterilised  dry  gauze  are  most  helpful.      (Ballance.) 

Cutting  away  of  the  outer  and  upper  wall  of  the  meatus,  the  outer 
wall  of  the  antrum  and  attic,  will  enable  the  surgeon  to  inspect  the 
state  of  the  membranes  and  ossicles.  If  the  latter  are  bare  of  mucous 
membrane,  covered  with  granulation-tissue,  carious,  or  loose,  they 
should  be  removed,  and  in  all  long-standing  cases  the  remains  of  the 
membrane  and  any  polypi  should  be  cleared  away  also.  The  tympanum, 
the  attic  and  the  antrum,  and  the  external  meatus  having  been  thrown 
into  one  large  cavit}^  the  surgeon  examines  with  a  probe  for  the 
existence  of  any  outlying  cells  and  pockets  with  pus  ;  if  the  vertical 
group  of  mastoid  cells  is  developed,  and  if  there  be  any  doubt  about 

*  Paralysis  of  the  face  coming  on  some  hours  after  the  operation  is  not  very  uncommon' 
and  is  probably  due  to  oedema  around  the  nerve  in  its  canal.  It  will  disappear,  though 
sometimes  tediously.  This  paralj'sis  is  especially  likely  to  occur  where  any  natural  gap  or 
a  pathological  erosion  exists  in  the  bony  canal  while  the  nerve  is  in  relation  to  the 
tympanum.  If  either  of  the  above  be  present,  the  neurilemma  of  the  nerve  and  the 
mucous  membrane  of  the  tympanum  will  be  in  close  contact  with  each  other.  Paralysis 
noticed,  as  soon  as  the  effect  of  the  anaesthetic  passes  ofi,  is  due  to  the  operation,  and  is 
likely  to  be  permanent. 
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tlu'ir  bciiiu'  iiscpfic,  they  should  ho  opened  up  to  the  apex  of  the  h<jne, 
and  all  intervening  and  irregular  K(!pta  removed  with  osteotrihea  so 
that  the  opening  is  not  only  large  hut  smooth.  Another  point  which 
sliould  always  he  looked  into  is  the  roof  of  the  antrum.  If  a  hlack 
patch  is  to  he  seen  ahove,  or  if  a  prohe  finds  a  perforation  here,  this 
should  he  carefully  enlarged,  and  the  roof,  indicated  hy  tin;  level  of  the 
posterior  root  of  the  zygoma  (Fig.  108),  carefully  gouged  hurred,  and 
cut  awav,  until  the  middle  fossa  is  exposed  sufliciently  to  examine  the 
dura  nuiter  ahove  the  roof  of  the  antrum.     This  nmy  show  a  meningitis, 


Fig.  113. 


Drawn  from  a  specimen  prepared  by  Hamilton  Ballanee.      Tlie  complete  mastoid 
operation  has  been  performed. 

1,  Inner  wall  of  antrum. 

2,  Inner  wall  of  attic. 

3,  Inner  wall  of  tympanum  proprium. 

4,  Ridge  of  the  aqueduct.     Under  cover  of  this  is  the  "  recessus  tympanicus 

sub-aqu£eductii  Fallopii."     The  dotted  line  indicates  the  backward  and 
upward  extension  of  the  recess.     (Ballanee.) 

local  or,  too  often,  part  of  one  diffused,  an  extra-dural  abscess  (p.  315), 
or  a  sloughy  perforation  in  it  may  lead  to  an  abscess  in  the  temporo- 
sphenoidal  lobe  (pp.  301,  305).  The  next  step  is  to  examine  the  sigmoid 
sinus*  by  removing  the  hone  carefully  in  a  backward  direction  (p.  313). 
A  dark  patch  posteriorly  may  indicate  mischief  here.  Before  the 
surgeon  considers  the  operation  completed  he  should  examine  again 
with  fine  i)robes  for  any  outlying  cells  or  pockets.  The  number,  size, 
and  extent  of  the  mastoid  cells  vary  in  nearly  every  case,  and  their 


•  If  a  healthy,  unthrombosed  sigmoid  sinus  has  been  accidentally  opened,  the  treatment 
should  be  that  given  at  p.  248.  Unless  the  neighbouring  parts  are  aseptic  this  complication 
is  a  serious  one,  owing  to  the  risk  of  infective  phlebitis. 
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disinfection  must  be  carried  out  tliorouglil}'  and  efficiently;  when  the 
surgeon  is  in  doubt  about  this  he  will  use  emulsion  of  iodoform  in 
glycerine  (10  per  cent.),  solution  of  zinc  chloride  (gr.  xx.  to  5j.),  or 
l^ure  carbolic  acid.  Watery  solutions,  save  a  saturated  one  of  boi'acic 
acid,  should  not  be  run  in  too  freely  in  case  the  Eustachian  tube  is 
patent ;  and,  for  the  same  reason,  solutions  of  hyd.  perch,  should  not 
be  employed.  Incomplete  disinfection  of  the  parts,  the  persistence  of 
a  sinus  soon  becoming  foetid,  means  an  incomplete  operation.  Again, 
if  the  wound  heal  and  tenderness  or  headache  return,  a  bead  of  infective 
pus  is  probably  pent  up  in  some  unexplored  nook  or  cell.  Having 
satisfied  himself  that  he  has  thoroughly  exposed  and  dealt  with  the 
whole  of  the  diseased  area,  it  remains  to  take  steps  which  will  ensure 

Fig.  114. 


The  posterior  edge  of  the  inner  extremity  of  the  cartilaginous  meatus  is  shown 
dislocated  outwards,  and  a  long  narrow  knife  has  been  passed  along  the  length  of 
the  meatus  through  the  conchal  opening.  The  white  space  shown  in  this  and  in 
Figs.  116  and  117  represents  the  bony  area  which  has  been  operated  on.  (Ballance.) 

the  healing  of  the  large  wound  from  the  bottom,  completely.  To 
diminish  the  large  size  of  the  wound,  and  thus  to  lessen  the  amount 
of  plugging  required,  and  to  prevent  any  permanent  opening  being  left 
which  would  require  a  subsequent  plastic  operation  the  following  steps 
have  been  suggested :  A  director  is  passed  along  the  meatus  and  out 
at  the  mastoid  wound,  the  soft  parts  are  slit  along  this  for  the  whole 
length  of  the  canal  and  well  out  on  to  the  concha,  while  at  the  outer 
extremity  of  the  horizontal  cut  one  is  made  at  right  angles  to  it,  so  as 
to  form  rectangular  flaps  and  to  open  out  the  folded  cartilage.  The 
edges  of  the  mastoid  wound  having  been  brought  partly  together, 
without  tension,  the  edge  of  the  upper  flap  is  sutured  to  this  wound  at 
its  upper,  and  the  lower  flap  at  its  lower,  part.*  This  not  only  covers 
in  the  large  gap,  but  it  leaves  a  permanent  external  meatus  of  large 

*  Numerous  modifications  of  this  plan,  and  other  steps  for  closing  persistent  fistulas 
are  mentioned  by  Dr.  P.  McBride  iBrit.  Med.  Jouni.,  Oct.  31,  1903,  p.  1128). 
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si/f  (it  slioiild  l)f  liii'^'c  (Mioiif^li  to  admit  tlic  little  fiii^fcr),  wliicli  cimblcs 
the  siir^'coii  to  sciutiiiise  tiu'  wound  as  it  lieiils,  and  to  in'cvciit  any 
acciinmlation  of  pus,  granulation  material,  ite.,  re-collecting,  while 
it  renders  a  recurrence  of  the  disease  very  improbable  (Bronner,  Jirit. 
Med.  loiini.,  V(d.  ii.  1896,  p.  1114).  The  hiumorrhage  which  occurs 
during  the  making  of  the  above  Haps  is  usually  at  once  controlled  by 
the  sutures,  which  should  be  i)assed  deeply. 

Tile  Haps  must  l)e  kept  in  fiitii  by  means  of  strips  of  sterilised  gauze. 
If  the  sui'geon  have  two  regions  to  drain,  such  as  the  antrum  and  the 
tympanum,  one  of  which  is  aseptic  and  the  other  not,  separate  deep 
dressings  nuist  be  employed.  Where  there  is  much  oozing,  iirm 
pressuie,  by  means  of  a  knotted  bandage, 
will  be  required.  Free  ha}uu>rrhage,  if 
dark,  a  few  days  after  tbe  operation,  points 
to  erosion  of  some  sinus,  and  will  generally 
yield  to  effective  aseptic  i)ressure.  Iodo- 
form should  not  be  too  long  or  freely 
employed,  as  it  tends  to  encourage  granula- 
tions. Any  of  these  should  be  removed  by 
fine  curved  scissors,  a  snuill  curette  (witb 
the  help  of  eucaine),  pure  carbolic  acid, 
silver  nitrate,  chromic  acid,  &c.  As  long 
as  the  least  discharge  or  smell  from  the 
meatus  can  be  detected,  the  patient  or 
friends  must  be  made  to  understand  that, 
though  he  has  been  brought  back  from  the 
edge  of  a  precipice,  he  is  still  not  very  far 
from  the  brink. 

Mr.  Ballance  {loc.  siqyra  cit.)  adopted  a 
different  plan  of  after-treatment,  which, 
when  successful,  is  superior  to  the  above 
in  point  of  time,  and  in  saving  patient 
and  surgeon  the  repeated  pluggings — a 
point  of  much  importance  in  hospital 
patients  and  those  who  are  timid.  Ten, 
fourteen,  or  twenty-one  days  after  the  first 
operation,  he  covers  in  all  the  exposed  bone 
by   means  of  grafts  taken   by   Thiersch's 

method  (p.  233).  But  if  any  disease  be  left,  or  if  caries,  as  a  result  of 
operation-injury,  follow,  this  method  will  fail.  Mr.  Ballance's  first 
departure  from  the  ordinary  treatment  concerns  the  cartilaginous  canal. 
Being  dissatisfied  with  the  fiap  method,  owing  to  the  difficulty  met  with 
in  keeping  the  flaps  in  place,  he  pursues  the  method  illustrated  in 
Figs.  114  to  118. 

Befi)re  the  curved  wound  on  the  mastoid  is  sutured,  the  bony  cavity 
is  thoroughly  cleansed,  dried,  and  plugged  with  a  narrow  strip  of  iodo- 
form gauze  carefully  packed  against  the  inner  wall  of  the  antrum,  attic, 
and  tympanum,  the  end  being  brought  out  through  the  enlarged  meatus. 
This  is  changed  as  often  as  needed  in  the  interval  between  the  two 
operations.  At  the  end  of  a  week  the  stitches  uniting  the  curved  skin 
wound  will  have  been  removed,  but  the  deep  threads  holding  the  meatal 
flap  in  position  should  be  left  in  situ  as  long  as  possible. 


The  white  line  here  shows  the 
direction  of  the  incision  in  the 
concha.  The  knife  is  first  carried 
through  the  concha  backwards, 
and  then  backwards  and  upwards 
till  the  anterior  extremity  of  the 
helix  is  reached.     (Ballance.) 
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Mr.  Ballance's  second  and  most  important  improvement — i.e.,  the 
grafting  of  the  bon}'  cavity — is  performed  as  follows : — Ten,  fourteen,  or 
twenty-one  days  after  the  first  operation,  on  the  morning  of  the  second 
operation  the  cavity  is  washed  out  with  warm  sterile  saline  solution ; 
and  this  is  the  only  fluid  which  is  used  at  this  operation. 

The  anaesthetic  having  been  given,  the  original  incision  is  opened  up, 
and  the  pinna  disj^laced  forwards  as  in  the  first  operation.  All  oozing 
must  be  arrested  with  dry  sterilised  gauze,  or  the  approximation  of  the 
graft  to  the  bone  will  be  prevented.  A  graft  is  next  cut,  as  thin  as 
possible,  in  the  usual  way  (p.  234).     If  practicable,  one  large  enough  to 


Fig.  116. 


The  concho-meatal  flap  is  seen  behind  the  mastoid  flap.  Supporting  stitches 
(one,  two,  or  three,  as  the  case  may  be)  are  carried  through  tlie  edge  of  the  conchal 
cartilage.  The  two  threads  of  each  stitch  are  now  threaded  on  one  needle,  so  that 
they  can  be  passed  through  the  skin  and  other  tissues  of  the  mastoid  flap  without 
constricting  them.  Before  the  supporting  stitches  are  passed  the  thick  layer  of 
tissue  behind  the  posterior  wall  of  the  meatus  is  cut  away  so  as  to  facilitate  the 
application  of  the  meatal  to  the  skin  flap.     (Ballance.) 

cover  the  whole  granulating  bony  area  should  be  employed.  It  is  best 
carried  to  the  wound  on  one  of  Mr.  Ballance's  microscopic  section-lifters. 
When  the  graft,  or  grafts,  have  been,  by  careful  manipulation,  worked 
from  before  backwards,  so  as  to  cover  and  lie  flat  against  the  area  of  the 
first  operation,  blood  or  bubbles  of  air  must  be  removed  by  tiny  moist 
pledgets,  or  the  use  of  Mr.  Ballance's  steel  "  stoppers  "  with  pear-shaped 
heads  will  greatly  facilitate  the  perfect  approximation  between  the  graft 
and  the  bon}'  surface.  As  a  protective  to  the  grafts,  Mr.  Ballance 
prefers  gold-leaf.  This  is  carefully  pushed  into  position,  and  the  cavity 
plugged  with  a  strip  of  sterilised  iodoform  gauze.  A  week  later  this 
is  removed,  and  in  another  three  or  four  days  the  gold-leaf  is  taken  out 
with  forceps,  aided  by  gentle  irrigation.     A  little  dry  sterilised   gauze 
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is  pnckcd  in  aj^ainst  the  {^raft,  to  he  ehaiij^'ed  every  two  or  three  days 
until  th(*  heidinj^  process  is  eoniphte.  Tlie  eases  in  which  tliis  and 
other  methods  hiil  to  secure  early  and  sound  healing  are  chiefly  explained 
(a)  by  some  infective  material  beinf^  left  behind  ;  (fS)  by  the  bony  surface 
left  beinj^'  irre<,nihir  from  faulty  smoothing.  Af,'ainst  such  a  surface  the 
delicate  gratis  may  easily  perish. 

AnscKSs  IN  THK  ]ii{Ai\  OR  Ceukurli.um. — (A)  Wlien  in  the  brain, 
the  collection  of  pus  is  usually  in  tin;  middle  and  hack  part  of  the 
temporo-sphenoidal  lobe;  (B)  when  in  the  cerebellun),  in  the  front  and 
outer  part  of  the  lateral  lobe. 

Si/iiiptoms. — Tliese  are  often  rather  negative,*  no  special  nerve 
symptoms  being  called  out  in  the  above  regions,  as  is  the  case  with  an 
abscess  in  the  motor  area.  They  are  often  masked  by  the  co-existence 
of    other    complications     of 

otitis   media.      "Abscess   in  Fig.  117. 

the  brain  maj'  be  latent,  pro- 
ducing no  symptoms  directly 
referable  to  the  brain,  only 
general  symptoms  of  ill 
health,  until  excited  to 
activity  by  a  blow,  or  some 
minor  operation,  such  as  the 
removal  of  a  polypus  "  (Bal- 
lance).  Such  latent  abscesses 
possess  a  well-marked  cap- 
sule. This  is  of  two-fold  im- 
portance. It  prevents  the  risk 
of  rupture  and,  as  will  be  seen 
later,  it  may  baffle  attempts 
to  find  the  pus.  On  the  other 
hand  a  rajjidl}^  enlarging 
abscess  is  very  likely  to  rup- 
ture into  a  lateral  ventricle, 
and  the  more  acute  the 
abscess  the  more  will  it  be 
accompanied  by  an  advancing 
infection  of  the  surrounding 
brain.  This  condition,  by  causing  such  symptoms  as  a  high  temperature 
and  delirium,  will  be  an  additional  cause  of  the  masking  of  the  typical 
symptoms  of  cerebral  abscess.  By  leading  to  a  diagnosis  of  meningitis, 
they  may  cause  the  abscess  to  be  overlooked.  There  is  a  history, 
perhaps,  of  mastoid  suppuration,  with  the  symptoms  given  above, 
unrelieved  by  treatment.  An  earlier  period,  in  which  headache, 
vomiting,  and  a  dull,  heavy  mental  state  are  usually  present,  is 
followed    by   a   more   urgent    stage.      Amongst   the   most   important 


The  supporting  stitches  are  shown  drawn  tight, 
and  supporting  the  raw  surface  of  the  concho- 
meatal  flap  against  the  raw  surface  of  the  mastoid 
flap.     (Ballance.) 


*  Dr.  Collins,  of  New  York,  in  an  interesting  review  (^Amer.  Journ.  Med.  ScL, 
April  1899)  of  the  recent  literature  of  the  treatment  of  abscess  of  the  brain,  concludes 
that  "  the  literary  records  of  each  succeeding  year  show  that  the  mortality-rate  of  abscess 
of  the  brain  has  not  fallen  as  it  should  have  done.  This  result  may  be  attributed  to  two 
factors  :  first,  to  lack  of  early  recognition  of  the  disease,  apart  from  its  localisation  ;  and, 
second,  to  the  fact  that  surgeons  are  oftentimes  not  sufficiently  assiduous  in  their  search 
for  it." 
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symptoms  of  this  are  agonising  headache  ;  *  drowsiness,  deepening 
into  coma;  while  power  of  speech  remains,  the  answers  are  unwillingly 
given,  delayed,  but  intelligent ;  "  sluggish  but  perfect  cerebration  " 
(Barker,  Lancet,  1887,  vol.  i.  p.  1177);  vomiting  (this  is  occasional, 
or  ceases  after  a  day  or  tw'o),  not  constant  and  incessant ;  one  or 
two  rigors  ma}'  occur  at  the  commencement  of  the  abscess  formation, 
but  they  are  not  commonly  rej^eated  in  an  uncomplicated  case  of 
abscess  ;  the  temperature  is  rarely  high  in  cases  uncomplicated  with 
meningitis  or  thrombosis,  often  subnormal — e.g.,  97°,  and  falHng  ; 
the  pulse  slow — e.g.,  65 — 50  ;  optic  neuritis  :  f  progressive  emaciation  ; 
obstinate  constipation.  Monoplegia,  or  paresis  of  the  centres  of  the 
upper  extremity,  paralysis  of  face,  ptosis,  alteration  of  pupil,  are  either 
absent,  or  slightly  marked  and  difficult  to  detect  in  the  condition  of  the 
patient.  Their  presence  must  depend  in  part  how  far  an  abscess  has 
extended  forwards  in  the  temporo-sphenoidal  lobe  sufficiently  to  press 
upon  the  lower  convolutions  of  the  motor  area  and  the  cavernous  sinus 
lying  on  the  inner  aspect  of  the  anterior  end  of  the  lobe.  The  following 
symptoms  are  most  grave,  and  point  to  a  fatal  termination  being  not 
long  delayed — viz.,  lividity,  irregular  pulse,  tracheal  rales,  pulmonary 
crepitation,  incontinence  of  excreta,  tremors,  cervical  swelling  along 
the  internal  jugular  vein  (p.  311),  and,  of  course,  evidence  of  pyaemia  or 
meningitis,  these  conditions  aften  co-existing. 

Ahscess  in  the  Cerebellum. — While  the  symptoms  common  to  cerebral 
and  cerebellar  abscess  have  been  recognised  for  several  years,  those 
peculiar  to  abscess  in  the  cerebellum  have  been  much  less  clearly  defined. 
Surgeons  have  received  great  help  here  from  an  elaborate  article  by 
Dr.  T.  D.  Acland  and  Mr.  Ballance  {St.  Thomas's  Hosp.  Rep.,  vol.  xxiii. 
p.  133).  The  writers  throw  doubt  upon  the  opinion  usually  held,  that 
abscess  in  the  temporo-sphenoidal  lobe  is  more  common  than  in  the 
cerebellum.  They  quote  Korner's  statistics  [Arch.  f.  Ohrenlieilkunde, 
Bd.  xxix.  1890,  S.  16),  showing  that  in  100  cases  of  abscess  of  the 
brain,  secondary  to  ear  disease,  62  were  in  the  cerebellum  and  32  in 
the  cerebrum,  and  6  in  both  cerebrum  and  cerebellum.  Of  33  cases 
collected  from  the  St.  Thomas's  and  the  Great  Ormond  Street  Hospitals, 
24  were  cerebellar  and  ii  temporo-sphenoidal  abscesses.     In  two  cases 

*  Dr.  Pitt  (Joe.  supra  cit.')  considers  that  the  two  most  characteristic  symptoms  are 
"  a  headache  of  intense  severity,  and  a  dull,  sluggish  mental  state." 

f  It  seems  at  present  unsettled  to  what  condition,  thrombosis,  meningitfs,  &c.,  this 
symptom  is  chiefly  due.  While  optic  neuritis  is  certainly  met  with  in  abscess,  menin- 
gitis, and  thrombosis,  it  may  be  present  in  mastoid  inflammation  without  any  cerebral 
abscess  or  other  known  complication  save  otitis  media,  and  may  persist  for  a  long  time 
after  the  case  has  been  successfully  treated  by  operation  ;  this  occurred  very  markedly  in 
a  case  which  I  was  asked  to  operate  by  Dr.  F.  Taylor  in  liis  wards  at  Guy's  Hospital. 
Another  point  is,  I  think,  certain — that  if  optic  neuritis  persists  after  a  cerebral  abscess 
has  been  opened  and  all  seems  to  be  doing  well,  it  is  evidence  that  the  cavity  is  not 
completely  drained.  Persistence  of  the  neuritis  was  a  very  marked  feature  in  the  case 
mentioned  later,  in  which,  after  trephining  and  finding  a  very  large  temporo-sphenoidal 
abscess,  I  had  on  two  occasions,  many  weeks  subsequently,  to  let  out  re-collections  of  pus. 
Here  it  was  not  until  long  after  the  first  operation,  the  wound  being  now  healed,  and  the 
patient  for  some  time  up  and  about  to  leave  the  hospital,  that  Dr.  Goodall,  the  medical 
registrar,  reported,  "  On  Aug.  2  (five  and  a  half  months  after  the  first  operation)  there  was 
a  little  indistinctness  of  the  inner  edge  of  the  right  disc  (the  abscess  had  been  on  the  left 
side),  otherwise  both  discs  were  normal." 
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an  abscess  was  present  hotli  in  the  teniporo-sphenoidal  lobe  and  in  tlie 
cerebellum.  In  20  eases  the  abseess  was  on  the  rij,dit  side,  and  in  13 
on  the  left  (footnote,  p.  287).  Dr.  Aeland  and  Mr.  IJidlance  drew 
attention  to  the  fact  that  in  their  case  certain  symptoms  were  present 
which  so  closely  resembled  the  effects  produced  by  removal  of  one 
lateral  lobe  of  the  cerel)ellum,  that  they  deserve  to  be  fully  con- 
sidered. These  are  :  i.  Paralysis  of  the  upper  extremity  on  the  same 
side  as  the  lesion,  ii.  Conjuj^jate  deviation  of  the  eyes  towards  the 
opposite  side.  iii.  T^ateral  nystagmus,  iv.  Kxa^'gerated  knee-jerk  on 
the  same  side  as  the  cerebellar  lesion.      v,  A  tendency  to  face  towards 

Fig.  118. 


The  supporting  stitches  are  shown  passing  through  the  angle  of  junction  of  the 
pinna  and  the  mastoid  flap.  They  were  two  in  number  in  the  case  from  which 
the  drawing  was  made.  They  are  tied  over  pieces  of  rubber  tubing.  This  is 
shown  too  small,  and  the  threads  are  tied  too  tightly.  The  curved  incision  is 
entirely  closed  by  gossamer  silkworm-gut  sutures.     (Ballance.) 

the  side  of  the  lesion  in  walking,  vi.  Staggering  gait,  and  a  tendency 
to  fall  towards  the  side  opposite  the  lesion.  vii.  Attitude  in  bed  :  the 
patient  tends  to  lie  on  the  side  opposite  to  the  lesion  with  the  limbs  flexed, 
and  with  the  side  of  the  face  corresponding  to  the  lesion  uppermost. 
The  diagnosis  of  cerebellar  abscess  is  dealt  with  in  the  fullest  and 
most  helpful  wa}',  and  the  paper  deserves  the  most  careful  study.  Time 
only  will  show  to  how  many  cases  the  above-given  localising  evidence 
of  cerebellar  abscess  applies,  and  how  far  such  indications  may  be 
fm'ther  modified  by  the  site,  size,  and  duration  of  the  abscess.* 


*  Dr.  J.  Mitchell  Clarke  and  Mr.  Morton  (^Bristol  Med.  Chir.  Rev.,  vol.  xix.,  No.  72, 
p.  112)  state  that  in  their  case  of  cerebellar  abscess  successfully  evacuated  the  clinical 
symptoms  closely  corresponded  with  those  given  by  the  authors  of  the  above  paper.  In 
three  cases  of  cerebellar  abscess  published  by  Dr.  Green,  Professor  of  Otology  at  Harvard 


304 


OPERATIONS  ON  THE  HEAD  AND  NECK. 


Sir  W.  Macewen  (loc.  supra  cit,  p.  196)  draws  attention  to  the  fact 
that  in  cases  of  pressure  in  the  cerebellar  fossa,  implicating  the 
medullary  respiratory  centre,  the  respiration  may  be  gravely  imperilled. 
Further,  that  cerebellar  abscess  may  cause  great  ventricular  distension 

Fig.  119. 


The  figure  shows  the  relations  of  the  lateral  sinus  to  the  outer  wall  of  the  skull, 
and  the  position  of  the  trephine-opening,  a,  for  exploring  it.  Eeid's  base-line  is 
shown  passing  through  the  middle  of  the  external  auditory  meatus  and  touching 
the  lower  margin  of  tlie  orbit,  x  x  indicate  the  site  of  the  tentorium  as  far  as  it 
is  in  relation  to  the  outer  wall  of  the  skull.  The  anterior  x  shows  the  point  where 
the  tentorium  leaves  the  skull  and  is  attached  to  the  upper  border  of  the  petrous 
bone,  a,  Trephine-opening  to  expose  lateral  sinus,  its  centre  being  i  inch  behind 
and  ^  inch  above  the  centre  of  the  meatus.  This  opening  can  easily  be  enlarged 
upwards,  backwards,  downwards,  and  forwards  (see  the  dotted  lines),  by  suitable 
angular  forceps.  It  is  always  well  to  extend  it  forwards  so  as  to  open  up  the 
mastoid  antrum,  c.  b,  Trephine-opening  to  explore  the  anterior  surface  of  the 
petrous  bone,  the  roof  of  the  tympanum,  and  the  petro-squamous  fissure,  its  centre 
being  situated  a  short  inch  above  the  centre  of  the  meatus.  At  the  lower  margin 
of  this  trephine-opening  a  probe  can  be  insinuated  between  the  dura  and  the  bone, 
and  made  to  search  the  whole  of  the  anterior  surface  of  the  petrous,  c,  Trephine- 
opening  for  exposing  antrum,  \  inch  above  and  behind  the  centre  of  the  meatus, 
d,  Trephine-opening  for  temporo-sphenoidal  abscess  (Barker),  i\  inch  behind  and 
above  centre  of  meatus.  The  needle  should  be  directed  at  first  inwards,  and  a 
little  downwards  and  forwards,  e,  Trephine-opening  for  cerebellar  abscess, 
1^  inch  behind  and  i  inch  below  the  meatus.  The  anterior  border  of  the  trephine 
should  be  just  under  cover  of  the  posterior  border  of  the  mastoid  process.  Such 
an  opening  is  well  removed  from  the  lateral  sinus,  and  a  needle,  if  directed 
forwards,  inwards,  and  upwards,  would  enter  an  abscess  occupying  the  anterior 
portion  of  the  lateral  lobe  of  the  cerebellum,  the  usual  site  of  an  abscess  in  this 
part  of  the  brain.     (Barker.) 


College  (Amer.  Jonrn.  Med.  Sci.,  April  1899),  paralysis  of  the  extremities  was  absent  in 
all,  and  it  is  stated  that  "  in  all  of  the  cases  an  accurate  diagnosis  before  operation  was 
absolutely  impossible."  Those  interested  in  this  difficult  question  of  diagnosis  of  cerebellar 
disease  should  refer  to  a  masterly  paper  by  Dr.  A.  Bruce,  of  Edinburgh,  "  On  the  Localisa- 
tion and  Symptoms  of  Disease  of  the  Cerebellum,  considered  in  Relation  to  its  Anatomical 
Connections  ''  (JSrit,  Med.  Jotini.,  vol.  i.  1899,  p.  1079). 
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and  acconipan^'ing  asdema.  A  little  increase  in  tlie  above  conditions 
— e.f/.,  wlien  an  aniesthetic  is  given — may  easily  l)ring  about  a  fatal 
result. 

AVliere  the  diagnosis  between  a  cei'ebral  and  a  cerebellar  abscess 
still  remains  doubtlul,  the  only  point  that  should  guide  us  is  this  : 
if  there  is  reason  to  believe  that  an  abscess  exists  in  the  brain,  the 
surgeon,  on  failing  to  find  pus  in  the  temporo-sphenoidal  lobe,  sliould 
not  allow  the  patient  to  die  without  exploring  the  corresponding  lobe 
of  the  cerebellum. 

A.  Steps  of  the  Operation  of  Trephining  for  Temporo-sphenoidal 
Abscess. — Any  opening  in  the  antrum  and  the  tympanum  having  been 
rendered  as  aseptic  as  possible,  the  side  of  the  head  having  been  shaved 
and  sterilised,  a  semilunar  flap  of  appropriate  size  is  turned  up,  and  the 
haemorrhage  arrested  by  Spencer  Wells's  forceps.  Figs.  119  and  120 
show  the  diiferent  sites  for  applying  the  trephine  for  a  cerebral  or  a 
cerebellar  abscess. 

Mr.  Ballance  :  "  The  application  of  the  point  of  the  trephine  should 
be  about  ^  inch  above  the  suprameatal  spine,  the  object  being  to  expose 
the  lowest  part  of  the  middle  fossa  just  external  to  the  tegmen  autri 
and  tegmen  tympani.  Immediately  above  the  tegmina  are  the  tissues 
in  which,  as  a  rule,  the  infective  process  first  develops." 

Sir  W.  Macewen  gives  the  following  as  the  rule  for  exploring  a 
temporo-sphenoidal  abscess  : — "  The  centre-pin  of  the  trephine  is 
placed  in  a  line  with  the  posterior  wall  of  the  meatus,  and  f  inch 
above  the  posterior  roof  of  the  zygoma."  Mr.  Barker  {Brit.  Med. 
Journ.,  Dec.  11,  1886)  thinks  that  nine-tenths  of  abscesses  in  the 
brain  are  within  a  circle  with  a  f-inch  radius,  whose  centre  lies 
i\  inch  above  and  the  same  distance  behind  the  centre  of  the  bony 
meatus.  Either  of  the  two  methods  first  given  will  give  better  drainage 
and  is  to  be  preferred.  The  crown  removed  cautiously,  according  to 
the  directions  given  at  p.  252,  should  not  show  any  of  the  groove  for 
the  lateral  sinus,  nor,  if  possible,  any  middle  meningeal  branch.  If 
the  latter  is  in  the  way,  crossing  the  dura  mater,  it  should  be  secured 
between  two  catgut  ligatures.  The  opening  in  the  bone  is  next  freely 
enlarged,  until  it  measures  at  least  i|  inches  transversely  by  i  inch 
vertically.  The  dura  mater,  if  the  abscess  be  of  any  size,  will  now 
bulge  forward  without  pulsation.  Sir  W.  Macewen  points  out,  however, 
that  "  a  small  abscess  may  exist  at  a  deeper  level  without  any  diminution 
of  the  cerebral  pulsation."* 

*  In  some  cases  the  presence  of  a  temporo-sphenoidal  abscess  has  been  detected  during 
an  operation  on  the  antrum  by  the  presence  of  a  perforation  in  the  roof  of  this  cavity 
(p.  297),  which  communicates  with  the  abscess.  An  abscess  thus  detected  has  been 
occasionally  drained  by  enlarging  the  opening  and  dilating  the  abscess  track.  Such 
drainage  from  the  antrum  is  liable  to  be  inadequate,  especially  in  large  abscesses  of  rapid 
growth  and  without  well-defined  walLs.  A  second  opening  should  be  made  into  the  abscess 
higher  up,  in  the  usual  way,  and  a  tube  introduced  here  also.  The  abscess  can  then  be 
washed  out  from  the  upper  to  the  lower  opening.  Some  surgeons,  with  especial  experience 
of  laural  surgery,  are  in  the  habit  of  opening  temporo-sphenoidal  abscess  through  the 
tegmen  tympani.  Having  myself  had  experience  of  both  methods,  I  am  convinced  that 
for  the  majority  of  my  readers  who  are  without  that  especial  experience  which  can  only 
he  possessed  by  very  few,  exploration  through  the  side  of  the  skull  is  the  simpler  and 
safer  method.   The  tegmen  tympani  route  gives  excellent  drainage  and  is  most  satisfactory 
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Before  opening  the  dura  the  cut  bone  surfaces  around  and  the 
membranes  beneath  should  be  protected  by  rubbing  in  sterilised 
iodoform  and  with  gauze  before  any  infective  pus  is  withdrawn.  The 
dura  should  be  opened  by  a  crucial  incision  as  a  flap  may  interfere 
with  free  drainage.  To  render  easier  the  securing  of  any  cut  vessels, 
a  small  aperture  is  first  made  in  the  centre  by  incising  the  membrane 
gradually  with  a  knife,  the  opening  is  then  completed  by  cutting  with 
fine  blunt-pointed  scissors.  Two  points  must  be  now  remembered. 
Owing  to  the  intracranial  tension  the  vessels  of  the  cortex  will  be 
forced  closely  against  the  membranes,  and  if  there  has  been  any 
meningitis  the  membranes  will  be  fused  to  each  other  and  to  the 
brain.     (Macewen.) 

"With  regard  to  the  three  instruments  usually  employed  for  the 
detection  of  an  abscess,  the  following  j^ractical  hints  are  given  by  the 
same  authority: — "  If  a  hollow  needle  without  a  stylet,  such  as  some 
of  those  used  with  an  aspirator,  be  introduced,  it  will  cut  the  brain 
substance  and  become  occluded,  and  if  the  pressure  inside  the  abscess 
be  small,  the  occluding  brain  substance  may  not  be  forced  out  of  the 
hollow  needle,  and  consequently  any  pus  may  be  prevented  from 
escaping.  It  is  possible  that  the  abscess  cavity  may  be  missed  if 
attention  be  not  directed  to  this  point.  The  introduction  of  a  trocar 
and  cannula  will  obviate  this  difficulty,  but  while  being  inserted  it 
is  liable  to  transfix  a  small  abscess  without  revealing  the  pus,  unless 
the  trocar  be  removed  once  for  each  quarter  of  an  inch  of  brain  tissue 
penetrated.  When  the  sinus-forceps  are  used  the  blades  are  several 
times  gently  expanded  as  they  are  introduced.  The  instrument  used 
ought  to  be  inserted  in  an  inward,  downward,  and  slightly  forward 
direction,  so  as  to  impinge,  if  it  went  far  enough,  against  the  cranial 
aspect  of  the  tegmen  tympani.  While  the  instrument  is  being  inserted, 
a  sligJit  to-and-fro  lateral  movement  ought  to  be  imparted  to  its  point, 
with  the  view  of  ascertaining  whether  it  has  entered  a  cavity,  inside 
which  its  extremity  can  move  without  resistance."  In  cases  of  difficulty 
my  own  experience  would  lead  me  to  prefer  a  narrow-bladed  knife  or 
straight  bistoury  to  any  needle. 

The  following  is  an  excellent  instance  of  the  thickness  of  the  wall  of 
a  cerebral  abscess. 

A  child,  set.  5,  with  long-standing  mastoid  disease,  was  under  the  care  of  Mr.  P.  Paterson 
at  the  Glasgow  Royal  Infirmary  {Lancet,  Jan.  28,  1905).  A  large  erosion  had  been  found  in 
the  tegmen  tympani,  and  on  exploring  the  temporo-sphenoidal  lobe,  the  membranes  (which 
pulsated)  were  incised,  and  a  hollow  needle  introduced  into  the  cerebral  substance.  At  a 
depth  ■  of  three-quarters  of  an  inch,  the  instrument  came  in  contact  with  a  firm  resisting 
mass.  The  size  of  the  tumour  was  ascertained  by  passing  the  needle  in  various  directions, 
but  steady  and  fairly  firm  pressure  failed  to  make  it  penetrate  the  substance.  A  solid 
tumour,  probably  tuberculous,  with  lej^to-meningitis,  was  diagnosed,  and  as  the  mass 
seemed  too  large  and  too  deply  situated  for  removal,  the  patient  was  put  back  to  bed. 
Death  took  place  five  hours  later.  At  the  necropsy  a  temporo-sphenoidal  abscess  with 
very  thick  walls  and  of  very  long  duration  was  found.  It  contained  thick,  creamy  pus. 
Even  after  removal  considerable  force  was  required  to  penetrate  it. 


if  a  temporo-sphenoidal  abscess  be  struck  at  once.  But  where  an  abscess  is  small,  or 
possesses  thick  walls  the  limited  space  given  by  the  tegmen  route  renders  this  path  less 
satisfactory. 
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The  (litliculty  mot  with  in  this  case  supports  my  view  that  a  narrow 
bistoury  is  often  superior  to  a  needle.  However  this  may  be,  the 
candid  publication  of  such  cases  is  most  praisewoilhy,  and  quite  as 
helpful  as  that  of  many  successful  ones. 

Since  writing  the  above  I  find  that  Mr.  Ballance  adds  the  weight  of 
his  authority  to  the  use  of  the  knife,  and  to  tlie  enucleation  of  cerebral 
abscesses  in  those  cases,  a  minority,  in  which  a  capsule  is  present.  The 
two  following  cases  quoted  by  him  are  most  instructive  ;  it  will  be  seen 
how  closely  the  first  resembles  that  of  Mr.  Paterson. 

Mr.  Ballance  had  been  called  to  a  case  of  cerebral  abscess  in  which  coma  had  super- 
venetl,  and  artificial  respiration  was  being  performed  on  his  arrival.  When  the  bone  had 
been  freely  removed  "  the  brain  bulged  under  great  pressure,  but  natural  respiration  did 
not  return.  A  trocar  and  cannula  were  plunged  in  up  to  the  hilt  and  impinged  upon  a  hard 
mass  which  it  did  not  penetrate.  As  this  was  thought  to  be  a  solid  basal  tumour  which 
could  not  be  removed  the  operation  was  abandoned.  The  necropsy  revealed  an  encapsuled 
abscess  containing  an  ounce  of  thick  green  pus,  replacing  the  right  optic  thalamus.  The 
capsule  was  very  firm,  and  quite  oue-eighth  of  an  inch  thick.  This  abscess  might  have 
been  enucleated  had  it  been  recognised. 

The  second  case  was  under  the  care  of  Mr.  Abbott  {St.  Thomas's 
Hosp.  Rep.,  vol.  XXV.  p.  205). 

"  The  brain  was  explored  in  various  directions  with  a  trocar  and  cannula  with  a 
negative  result.  At  the  necropsy  there  was  found  a  large  abscess  with  very  thick  walls 
containing  over  four  ounces  of  green  oflEensive  pus.  So  thick  was  the  wall  that  the 
abscess  shelled  out  whole  and  could  be  rolled  about  the  table.  In  fact  it  needed  a  sharp 
plunge  with  the  knife  to  open  it." 

The  pus  having  been  detected,  it  remains  to  empty  the  abscess  cavity 
completel}',  if  enucleation  is  not  considered  feasible.  The  rate  at  which 
the  abscess  has  formed,  whether  it  has  a  well-marked  wall,  the  degree 
of  infection  present  in  its  contents,  the  number  and  size  of  any  sloughs 
of  brain  substance,  are  all  to  be  remembered  here.  When  the  abscess 
is  struck,  as  is  shown  by  the  escape  of  pus  or  the  bubbling  of  gas,  the 
opening  is  enlarged  by  a  small  scalpel  or  by  inserting  sinus-forceps  and 
opening  them.  Any  sloughs  that  appear  are  drawn  away,  and  if  the 
pus  is  very  foul  the  abscess  cavity  may  be  very  carefully  irrigated  with 
gentle  pressure,  but  only  after  two  drainage-tubes  have  been  inserted, 
sterile  saline  solution  or  boiled  water  being  introduced  very  gently  by 
one  tube  and  allowed  to  flow  out  by  the  other.  As  soon  as  the  returning 
fluid  is  clear,  irrigation  should  be  stopped.  Where  there  are  no  facilities 
for  irrigation,  emulsion  of  iodoform  and  glj'^cerine  may  be  injected. 
Whether  tubes  of  decalcified  bone  or  the  ordinary  india-rubber  ones 
are  made  use  of,  the  inner  end  should  be  safely  lodged  just  within  the 
abscess,  and  no  more,  while  the  outer  one  should  be  secured  to  the  flap, 
and  this  so  arranged  as  not  to  interfere  with  free  drainage.  The  flaps 
of  the  dura  should  not  be  too  closely  stitched  together  in  any  case,  and 
where  the  pus  is  foul  the  flaps  should  be  reflected  and  iodoform  gauze 
wrung  out  of  carbolic  acid  (i  in  20)  should  be  carefully  packed  around 
the  opening,  to  prevent  infection  of  the  membranes. 

In  some  cases  where  the  abscess  is  large,  where  sloughs  are  present, 
or  the  pus  very  thick,  much  difficulty  may  be  experienced  in  draining 
the  abscess  and  in  securing  its  complete  obliteration.  This  is  usually  due 
to  the  drainage-tube  being  removed  too  soon.     If  an  india-rubber  tube 
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has  been  emploj-ed,  this  should  be  replaced  at  the  end  of  thirt3'-six  or 
fortj'-eight  hours  by  a  decalcified  bone  tube  ;  and  it  may  be  advisable  to 
employ  a  series  of  these,  introduced  at  shorter  or  longer  intervals  accord- 
ing to  the  amount  of  infection  present,  over  a  period  of  two  or  three  weeks, 
in  a  large  abscess  {vide  infra),  especially  in  one  with  thick  walls. 

Recurrence  of  Symptoms. — This  is  not  uncommon  in  the  first  few  days 
after  a  cerebral  abscess  has  been  opened.  It  may  be  due  to  faulty 
drainage,  to  infective  cerebritis  around  the  original  abscess,  to  menin- 
gitis, or  to  a  second  abscess  being  present  in  another  part  of  the  same 

Fig.  I20. 


^^L  c  ^^s  fly   1  y- 


Mr.  Dean's  method  of  exposing  the  chief  intracranial  complications  of  chronic 

otitis  media. 

a,  Line  of  skin  incision.  A  semicircular  flap  commencing  just  behind  the 
pinna,  and  having  a  diameter  measuring  about  2  inches,  h,  Pin  of  trephine 
placed  i\  inches  behind,  and  \  inch  above  the  centre  of  the  external  auditory 
meatus,  c.  Area  of  bone  removed  by  bone-forceps,  exposing  the  lateral  sinus 
completely,  and  the  dura  mater  above  and  below  it,  so  as  to  admit  of  exploration 
both  of  the  temporo-sphenoidal  lobe  and  the  cerebellum,  d,  Outline  of  the  lateral 
sinus. 

lobe  or  in  the  cerebellum.  "  In  the  cerebellum  it  is  by  no  means 
infrequent  to  have  a  second  or  third  abscess "  (Ballance).  This 
authority  illustrates  the  truth  of  the  above  by  two  cases  related  in  his 
article  on  "  Certain  Affections  of  the  Ear"  (Allbutt's  "System  of 
Medicine.")  "  In  one  of  these  one  cerebellar  abscess,  and  in  the  other 
two,  had  been  opened,  yet  both  patients  died  from  an  unojiened  abscess, 
oyster-like  in  shape,  lying  immediately  beneath  the  cortex  of  the  upper 
surface  of  the  cerebellar  hemisphere.  The  examining  finger  felt  the 
sensation  of  resistance,  but  this  was  attributed  to  the  tentorium." 

To  save  the  risk  of  serious  shock  from  a  second  operation,  and  perhaps 
a  fatal  result  in  an  exhausted  patient,  the  surgeon,  when  in  doubt  as  to 
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the  extent  1)1"  the  luischu'f  iind  tlie  rt'i^ion  in  which  an  uhscess  is  situiited, 
shonhl  iivail  hinistjlf  of  l\w  phin  rcconinicnded  hy  Mr.  II.  P.  Dean 
{Lancet,  1892,  \o\.  ii.  p.  250),  by  which  with  one  Hap  and  one  trephino- 
hole  tlie  tenipon)-sphenoi(hil  h)be,  the  cerebeUuni,  and  the  lateral  sinus 
can  all  he  explored  (Fif^.  120).  A  scMiiicircnlar  flnj)  of  skin  just  above 
and  bfhind  tht-  ear  is  turned  down,  and  a  peri(;steal  fhip  then  reflected, 
this  fhi|)  liaviu}^'  a  diameter  of  about  2  inches.  The  antrum  is  explored 
in  tlie  usual  way,  if  this  has  not  been  already  done,  the  pinna  being 
detached  and  pushed  well  forwards.  The  pin  of  the  trephine  is  i)laced 
i^  inches  behind  and  ^  inch  above  the  centre  of  the  external  auditory 
meatus,  and  a  disc  of  bone  |  inch  in  diameter  removed.      The  lateral 

Fk;.  121. 


Zygoma. 


'/i'-^r^'X Internal  auditory 

meatus. 
Attic. 
jjp-/--K;r.^- Mastoid  cells. 
^.-wvr-^-^y  -  Antrum. 
*s"V"  VT^/'^Abscess. 

i' 


Sigmoid  sinus. 


— Upper  part  of 

trephine  opening. 


Cut  edge  of  scalp, 
flaps  thrown 
down. 


Septic  softening  into  which  haemorrhage 
occurred,  causing  a  return  of  symptoms. 

Dr.  Acland  and  Mr.  Ballance's  case  of  cerebellar  abscess,  secondary  to  otitis 
media  suppurativa,  successfully  dealt  with  by  trephining.  {St.  Thomas's  Hasp. 
Rep.,  vol.  xxiii.  pi.  i). 


sinus  is  exposed  in  the  lower  part,  and  the  dura  mater  above,  probably 
bulging  considerably.  The  teniporo-sphenoidal  lobe  can  be  explored 
from  the  upper,  and  the  sinus  from  the  lower  part  of  the  trephine- 
bole.  The  cerebellum  can  be  next  examined  by  removing  the  bone 
backwards  and  downwards  for  ^  inch  with  Hoffmann's  forceps, 
this  step  exposing  the  whole  diameter  of  the  lateral  sinus  and  the 
dura  mater  below  it.  The  latter  is  then  incised  and  the  cerebellum 
explored  by  the  means  given  at  pp.  306,  310. 

Another  extremely  simple  and  efficient  method  of  exposing  the  dif- 
ferent areas,  antrum  in  front,  lateral  sinus  and  cerebellum  behind,  and 
temporo-sphenoidal  lobe  above,  is  to  begin  by  the  usual  curved  incision 
behind  the  auricle  :  a  horizontal  incision  carried  backwards  at  a  right 
angle  to  the  lower  part  will  enable  the  lateral  sinus  and  cerebellum 
to  be  explored,  while  a  vertical  one  carried  upwards  at  a  right  angle  to 
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the  upper  part  of  the  curved  incision  will  expose  the  bone  over  an  abscess 
in  the  temporo-sphenoidal  lobe.  Usually  any  mastoid  trouble  will  have 
been  already  operated  upon.  Where  this  is  not  the  case,  and  the 
symptoms  of  abscess  are  urgent,  this  will,  of  course,  be  dealt  with,  and 
a  Stacke's  oi:)eration  deferred  to  another  time. 

B.  Operation  of  Trephining  for  an  Abscess  in  the  Cerebellum. — 
Mr.  Barker  (Fig.  iig)  advises  a  point  i^  inch  behind  the  centre  of 
the  meatus  and  i  inch  below  the  base-line  ("a  line  running  from  the 
lowerborder  of  the  orbit  backwards  through  the  centre  of  the  meatus" — 
Beid).  This  point  is  well  behind  the  vertical,  and  well  below  the 
horizontal  part  of  the  latei'al  sinus,  while  it  gives  access  to  all  the 
anterior  third  of  the  lateral  lobe,  in  which  the  pus  is  usually  found.  Mr. 
Ballance  {St.  Thomas's  Hosp.  Rep.,  loc.  supra  cit.)  writes  :  "A  cerebellar 
abscess  arising  from  ear  disease  is  usually  in  the  anterior  part  of  the 
lateral  lobe,  close  to  the  bone  disease  (inner  side  of  mastoid  or  posterior 
surface  of  petrous)  which  has  caused  the  infection.  Place  the  trephine 
so  that  its  anterior  border  is  just  behind  the  posterior  border  of  the 
mastoid  process,  and  so  that  its  upper  border  is  below  Raid's  base-line. 
After  the  dura  is  opened  the  trocar  or  pus-seeker  should  be  passed 
forwards,  upwards,  and  inwards  through  the  cerebellum  in  the  direction 
of  the  posterior  surface  of  the  petrous  bone.  Thus  an  abscess  situated 
in  the  anterior  and  outer  part  of  the  hemisphere  will  be  evacuated.  If 
the  abscess  is  in  the  anterior  and  inner  part  of  the  lobe  the  cannula 
will  have  to  travel  quite  two  inches  inwards  from  the  surface  before  pus 
is  struck.  It  is  probable  that  in  many  instances  an  abscess  has  not  been 
opened,  and  the  patient's  life  lost,  because  the  surgeon  has  hesitated  to 
plunge  the  cannula  in  far  enough.  In  abscess  of  the  flocculus,  pus  will 
have  to  be  found  still  more  deeply."  The  same  writer  points  out  that 
abscess  in  the  cerebellum  may  be  due  to  infection  from  a  sloughing 
sigmoid  sinus,  and  not  from  the  disease  of  the  temporal  bone.  When 
a  second  abscess  forms,  which  is  not  uncommon  in  the  cerebellum,  it 
should  be  looked  for  on  the  inner  side  of  the  first  or  posterior  to  it.  For 
further  details  in  dealing  with  a  cerebellar  abscess  the  reader  is  referred 
to  those  already  given  at  p.  306. 

In  three  successful  cases  I  had  no  difficult}^  whatever  in  finding 
the  abscess,  but  it  was  by  no  means  equally  easy  to  feel  sure  that  the 
drainage-tube  was  properly  inserted  and  retained  in  the  abscess  cavity. 

In  one  case  of  temporo-sphenoidal  abscess,  which  ultimately  made  an  excellent  recovery, 
I  was  unable,  thirty-six  hours  after  the  trephining  (Feb.  20),  to  satisfy  myself  that  the 
tube,  though  still  in  situ,  reached  the  abscess.  As  there  was  a  great  tendency  to  blocking 
of  the  tube,  owing  to  the  thickness  of  the  pus  and  the  amount  of  brain  detritus  present,  it 
was  not  stitched,  so  as  to  allow  of  daily  removal  and  cleansing.  All  did  well  for  a  fortnight, 
save  that  the  temperature  tended  to  remain  subnormal.  Then  headache  returned,  and  on 
March  10  I  inserted  a  scalpel  along  the  track  of  the  tube,  giving  vent  to  thick,  green,  sweet 
pus,  A  larger  drainage-tube  was  inserted  and  stitched  to  the  flap,  which  was  partly  cut 
away  to  facilitate  drainage.  There  was  the  same  tendency  for  the  drainage-tube  to  get 
blocked,  and  a  fresh  collection  again  took  place,  with  return  of  headache.  On  May  i,  I 
again  evacuated  from  three  to  four  ounces  of  pus,  operating  now  through  a  hernia  cerebri 
the  size  of  a  walnut.  This  was  clipped  away  with  scissors.  After  this  third  operation  the 
patient  made  an  excellent  recovery.  The  hernia  cerebri  was  cured  by  the  constant  pres- 
sure of  a  leaden  plate  notched  for  the  drainage  tube.  This  was  kept  in  place  by  the  un- 
remitting attention  of  my  dresser,  Mr.  Meadows-Turner.  A  hernia  cerebri  may  of  course 
be  an  indication  that  the  abscess  is  imperfectly  drained,  or  that  a  second  one  is  present. 
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Wliere  tliis  is  not  tlic  fiisoitlio  (•(iiistiiiit,evon,  iiiiiroiiii  pressure  of  ii  icsu I  plate,  which ean  ho 
sterilised  hy  hoiliiig,  will  he  fouiitl  most  etlieient. 

In  the  secoiul  case,  a  cerebellar  abscess  nlso  due  to  right-sided  otitis  media,*  the  pus 
was  expelled  under  very  high  tension  through  the  exploring  cannula,  and  the  abscess 
promptly  emptieil  at  once.     The  cavity  closed  and  the  wound  healed  rapidly. 

In  the  third,  a  case  of  a  frontal  abscess  in  a  girl,  secondary,  after  some  months,  to  a  fall 
upon  the  nose,  the  patient  was,  without  my  knowledge,  discharged  with  a  small  and  appar- 
ently trivial  sinus.  Tliis  became  infected  and  the  symptoms  of  abscess  reappeared.  The  case 
was  finally  cured  after  rc-opening  the  abscess  and  the  use  of  decalcified  bone  tubes. 

I  luivc  introduced  this  case  liere  partly  to  emphasise  the  need  of 
complete  drainaj^e  and  thorough  obliteration  of  a  cerebral  abscess,  but 
also  to  call  my  reader's  attention  to  the  variety  of  cerebral  abscess, 
which  is  rather  liable  to  be  overlooked,  on  account  of  the  frontal  lobe 
being  often  "  a  silent  area,"  and  the  greater  prominence  which 
abscesses  due  to  otitis  media  have  received.  Cerebral  abscess  of  nasal 
oi'igin  may  follow  disease  in  the  upper  nose,  or  its  associated  cavities. 
This  may  be  brought  about  by  direct  involvement  of  the  bones,  or  by 
extension  along  the  blood  vessels  and  lymphatics.  Meningitis  and 
thrombosis,  usually  of  the  cavernous  sinus,  are  other  complications  of 
infection  of  nasal  origin,  alone,  or  in  combination  with  a  cerebral 
abscess.  As  a  considerable  portion  of  one  frontal  lobe  may  be 
destroyed  without  any  marked  especial  symptoms  the  following  advice 
of  V.  Bergmann  {loc.  supra  cit.,  p.  288),  is  much  to  the  point. 
"  General  symptoms  following  upon  a  suppurative  wound  or  an 
empyema  of  the  frontal  sinuses  will  often  suggest  a  cerebral  abscess. 
For  example,  a  person  is  shot  in  the  forehead  and  the  bullet  cannot  be 
found.  The  first  symptoms  of  swelling  and  fever  subside,  and  suppur- 
ation continues  from  a  fistula  for  mouths,  when  suddenly  headache, 
evening  dulness,  choked  disc,  &c.,  develop.  A  frontal  abscess  should 
be  suspected,  especially  if  the  patient  is  restless  and  repeatedly  vomits, 
although  the  stomach  is  empty."  My  space  only  allows  me  to  allude 
to  those  forms  of  metastatic  abscess,  e.g.,  secondary  to  intra-thoracic 
mischief,  especially  such  as  long  standing  empyema,  gangrene  of  the 
lung,  Sec. 

It  cannot  be  too  strongly  laid  down  that  until  the  wound  is  soundly 
healed  the  patient  is  not  to  be  allowed  out  of  bed,  still  less  to  leave  the 
hospital,  however  trivial  appears  the  wound  which  still  has  to  heal.  The 
use  of  the  drainage-tube  and  the  administration  of  only  light  diet  will 
often  be  needed  for  two  or  three  weeks,  and  if  there  is  any  delay  or 
doubt  about  the  final  healing  the  patient  should  be  kept  quiet  in  bed  for 
another  two  or  three  weeks. 

Infection  of  Sinuses. — The  following  remarks  refer  to  infection  of 
the  lateral  sinus,  especially  thrombosis.  This  is  a  grave  lesion,  from  its 
tendency  to  cause  general  pyaemia  and  distant  suppurations.  When  the 
mischief  is  limited  to  this  sinus,  as  is  usually  the  case  in  the  earlier  stages, 
much  hope  may  be  placed  in  operative  interference.  Sir  V.  Horsley 
{Clin.  Soc.  Trans.,  vol.  xix.  p.  290)  first  in  this  country  suggested  liga- 
ture of  the  internal  jugular  in  these  cases,  and  Mr.  Lane  {ibid.,  vol.  xxii. 
p.  262)  first  adopted  this  step  with  success,  with  the  objects  of  securing 
more  thorough  removal  of  the  septic  thrombus  from  the  sinus,  and  to 

*  This  patient  was  admitted  in  a  state  of  insensibility  and  moribund  ;  no  anaesthetic 
was  usetl. 
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obviate  the  passage  of  septic  material  or  antiseptic  injections  intothecireu- 
lation.  In  the  Lancet  (vol.  i.  i8go,  pp.  1057,  11 14)  is  a  most  instructive 
paper  by  Mr.  Ballance,  who  had  tlien  operated  in  four  cases,  in  two 
successfully.  "Where  the  mischief,  in  rarer  cases,  has  extended  from 
the  lateral  to  the  other  sinuses,  e.f/.,  by  the  petrosal  to  the  cavernous  sinus, 
interference  will  be  hopeless.*  It  occasionally  happens  that  the  primary 
seat  of  the  thrombosis  is  in  the  superior  petrosal,  not  in  the  lateral  sinus. 

Mr.  Ballance  {loc.  supra  cit.)  believes  that  the  following  group  of 
symptoms,  when  present  together,  are  pathognomonic  of  septic 
thrombosis : — i.  A  history  of  purulent  discharge  from  the  ear  for  a 
period  of  more  than  a  year.  2.  The  sudden  onset  of  the  illness,  with 
headache,  vomiting,  rigor,  and  pain  in  the  affected  ear.  3.  An 
oscillating  temperature.  4.  Vomitings,  repeated  day  by  day.  5.  A 
second,  third,  or  more  rigors.  6.  Local  oedema  and  tenderness  over 
the  mastoid,!  or  in  the  course  of  the  internal  jugular,  t  7.  Tenderness 
on  deep  pressure  at  the  posterior  border  of  the  mastoid  and  below  the 
external  occipital  protuberance.  8.  Stiffness  of  the  muscles  of  the 
back  or  side  of  the  neck.     g.  Optic  neuritis. 

Dr.  Schlatter  (v.  Bergmann's  Syst.  of  Pract.  Surg.,  p.  293)  states 
that  jaundice  is  frequently  observed,  occurring  three  times  as  often 
in  pure  sinus-phlebitis  as  in  the  complicated  form.  In  all  cases 
enlargement  of  the  liver  was  found.  Swelling  of  the  spleen  is  always 
present.  Convulsions  are  rarely  present  in  pure  sinus-phlebitis.  In 
the  comi)licated  form  they  occur  three  times  as  frequently,  and  most 
frequently  when  complicated  by  cerebral  abscess.  In  marked  contra- 
distinction to  cerebral  abscess,  the  activity  of  the  brain  is  not  impaired 
in  uncomplicated  infective  thrombosis,  the  intelhgence  of  the  patient 
being  retained  almost  to  the  end.  The  last  statement  requires,  I 
think,  some  qualification  according  to  the  degi-ee  of  toxaemia  present. 

Dr.  Schlatter,  in  his  minutely  careful  article,  describes  three  types 
which  the  course  of  this  disease  may  take.  (a)  Pulmonary,  much  the 
most  frequent,  Hessler  having  shown  that  in  130  cases  of  sinus- 
phlebitis  with  metastases,  the  lungs  were  found  unaffected  only  14 
times  ;  (b)  Abdominal,  the  toxaemia  here  causing  typhoid  fever-like 
symptoms ;   (c)  Meningeal. 

The  treatment  of  these  cases  must,  in  Mr.  Ballance's  words,  "  be 
twofold — viz.,  the  free  exposure  and  removal  of  the  focus  from  which 
the  pysemic  infection  has  occurred  or  is  threatening  ;  and,  secondly, 
the  establishment  of  a  block  in  the  highway  along  which  the  infecting 
agents  are  travelling  from  the  local  focus  into  the  general  circulation."]] 

Mr.  Ballance  in  a  more  recent  communication  {Lancet,  Sept.  20, 

*  Mr.  Sheild  {Diseases  of  the  Ear, -p.  176)  gives  an  instructive  case  of  this  kind.  Here 
the  eyeballs  protruded  owing  to  the  thrombosis  of  the  cavernous  sinuses.  Sir  W.  Macewen, 
in  that  storehouse  of  valuable  information,  Pyogenic  Diseases  of  Brain  and  Spinal  Cord 
(Figs.  53,  54,  55,  pp.  248,  249),  figures  such  a  case. 

t  Absence  of  these  points  may  be  explained  by  sclerosing  osteitis  of  the  mastoid,  and 
in  rare  instances,  Mr.  Ballance  thinks,  by  absence  of  the  occipital  vein. 

X  (Edema  or  tenderness  over  the  internal  jugular  are  due  to  extension  of  the  clotting, 
and  phlebitis,  or  to  enlargement  of  the  deep  lymphatic  glands.  Any  examination  of  the 
internal  jugular  should  be  conducted  with  the  utmost  gentleness  for  fear  of  detaching 
thrombi.     And  the  same  risk  accompanies  every  movement  of  the  head. 

II  "Whenever  the  mastoid  vein,  which  perforates  \\  inch  behind  the  meatus,  and  on  a 
level  with  it,  is  found  thrombosed,  the  sinus  should  be  explored  "  (Pitt,  loc.  supra  cit.). 
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1904,  iiiul  Miiiu'licstcr  nit't'liii!^'  of  tli(>  British  Medical  Association, 
Au^.  I,  190J)  iidvisos  lliiit  the  intcniiil  jii<^ulur  kIkmiKI  he  operated 
upon,  and  removal  is  hetter  than  li^'ature — (1)  in  acute  pyaMiiia  and 
septicaMuia,  whether  th»!  sinus  is  occupied  hy  a  (dot  or  l>y  fluid  hlood  ; 
(2)  if  the  sinus  is  ^'anj^i-enous,  or  its  contents  are  putrefying;  (3)  if  it 
is  known  or  suspected  that  the  hlood  in  the  ju<,'ular  hull>  is  in  part  or 
wholly  clotted  ;  (4)  if  the  jugular  vein  is  thrond>osed.  The  operation 
on  the  vein  shouhl  i)recede  that  on  the  tenijjoral  hone.  After  dealinj^ 
with  the  vein  the  sinus  should  he  thorouj^hly  exjjosed  hy  removal 
of  hone  for  a  distance  of  at  h'ast  three-([uarters  of  an  inch  heyond  the 
area  of  intlannnatory  chanf^e.  I'lu;  freest  exposure  of  the  sinus  is 
required.  The  method  of  curetting  away  putrefying  clot  through 
a  small  opening  in  the  sinus  is  one  which  should  be  abolished  from 
surgery.  The  sinus  should  be  slit  up,  if  necessary,  from  bulb  to 
torcular.  The  surgeon  must  decide  before  or  during  the  operation 
whetiier  the  patient  is  suffering  from  an  acute  systemic  infection  or 
from  a  systemic  disturbance  depending  upon  a  local  process. 

The  following  are  the  chief  steps  in  the  operation  required.  To 
begin  with,  if,  as  is  often  the  case,  sinus  infection  is  complicated  by 
cerebral  abscess — and  the  manifestations  of  the  one  may  easily  mask  those 
of  the  other — and  the  surgeon  is  in  doubt  which  to  operate  on  first,  sinus 
infection  is  certainly  the  most  urgent,  and  also,  usually,  the  first  to 
develop.  Before  dealing  with  the  cerebral  abscess  the  instruments 
used  at  the  first  operation  should,  of  course,  be  resterilised.  An 
incision  in  the  line  of  the  carotid  sheath  having  exposed  the  jugular 
vein,  if  this  vessel  be  not  thrombosed  it  should  be  divided  between 
two  ligatures*  at  the  level  of  the  cricoid  cartilage  and  removed,  after 
ligature  of  its  branches  completely  up  to  the  bulb.  If  the  vessel 
be  thrombosed  its  removal  should  commence  at  its  junction  with  the 
subclavian.  Having  dealt  with  the  vein  the  operator  exposes  the 
region  of  the  sinus  by  appropriate  flaps  (p.  309),  and  "  removes  bonet 
so  as  to  expose  the  sinus  towards  the  torcular  for  a  distance  of  at  least 
three-quarters  of  an  inch  beyond  the  area  of  inflammatory  change  ;  and 
the  same  treatment  is  adopted  on  the  other  side  of  the  inflamed  area, 
bone  being  removed,  in  some  cases  at  least,  as  far  as  the  bulb,  so  that 
the  whole  area  of  possible  infection  of  sinus  and  vein  is  exposed  in  one 
continuous  wound.  If  one  continuous  wound  is  not  made  in  cases  of 
lateral  sinus  pyaemia  the  dangerous  area  of  the  bulb  is  not  laid  open, 

•  I  repeat  that  if  in  floubt  the  surgeon  should  tie  the  vein.  It  adds  very  little  to  the 
patient's  risks.  After  ligature  of  the  vein,  pysemic  deposits  may  still  take  place  by  means 
of  the  posterior  condyloid  or  some  unnamed  vein.  In  one  of  Mr.  Ballance's  cases,  in 
which  the  vein  was  thromlx)sed,  there  was  some  diflBculty  in  identifying  it,  as  it  was 
collapsed  and  appeared  as  a  small  round  cord.  In  a  case  of  Mr.  Parkin's  (Lancet,  vol.  i. 
1893,  p.  523)  the  vein  was  so  thickened  by  periphlebitis  as  to  resemble  an  empty  carotid 
artery.  The  part  excised  showed  numerous  flaky  deposits  on  the  intima.  The  patient 
recovered,  though  there  was  evidence  of  advanced  pj'aemia. 

f  The  bone  should  be  removed  so  as  to  give  an  opportunity  of  examining  the  dura 
mater  over  the  temporo-sphenoidal  lobe  in  the  upper  part  of  the  wound,  and  thus  dealing 
with  any  sub-dural  abscess,  and  the  same  is  true  of  the  bone  lying  below  and  posteriorly 
over  the  cerebellum.  Sir  W.  Maccwen  points  out  the  importance  of  cutting  away  the 
bridge  of  bone  between  the  antrum  and  the  sinus,  as  this  bone  '•  so  frequently  contains  the 
channels  through  which  the  pathogenic  organisms  reach  the  sinus." 
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and  the  presence  here  of  even  small  particles  of  putrefying  clot  may 
determine  an  extension  of  the  infective  clot  along  the  inferior  petrosal 
to  the  cavernous  sinus,  just  as  when  a  ligature  has  been  left  on  the 
upper  segment  of  the  jugular  it  may  become  a  test-tube  of  pus,  and 
produce  a  similar  disastrous  effect  "  (Ballance).  There  is- no  doubt 
that  in  some  cases,  especially  of  early  sinus  infection,  those  where  the 
infection  is  of  small  extent,  and  the  thrombus  present  is  one  but  little 
broken  down,  a  cure  is  brought  about  by  obliteration  of  the  sinus 
alone.  But  in  most  cases  it  is  so  difficult  to  come  to  a  safe  decision  by 
the  aspect  of  the  sinus,  the  colour  and  consistence  of  the  clot,  the 
number  of  the  rigors,  &c.,  and  thus  to  tell  wdiether  the  diseased  sinus 
is  firmly  occluded  on  the  cardiac  side,  and  whether  the  thrombus  has 
extended  into  the  bulb,  that  in  all  cases  of  doubt,  as  well  as  in  those  in 
which  well  marked  symptoms  are  present,  the  jugular  vein  should  be 
operated  on  as  advised  above. 

The  bony  outer  wall  of  the  lateral  sinus  having  been  cut  away,  and 
the  sinus  exposed  as  far  as  needful,  this  is  opened  with  sharp  scissors, 
and  all  offensive  clot  within  reach  cleared  out  by  the  sharp  spoon 
and  strips  of  gauze.  If,  after  this  is  done,  blood  begins  to  flow  from 
either  end,  it  is  pe7'  se  a  favourable  sign,  as  it  shows  that  the  clotting 
does  not  extend  far  into  the  collateral  vessels.  Brieger,  quoted  by 
Mr.  Ballance,  gives  a  warning  on  this  point :  "  The  occurrence  of 
hsemorrhage  when  clearing  out  the  sinus  is  not  jjcr  se,  a  proof  that 
the  removal  of  clot  is  complete.  By  the  removal  of  such  portions  of 
clot  as  block  the  entrance  of  the  petrosal  sinuses  sharp  bleeding  may 
occur  in  spite  of  the  lateral  sinus  or  the  jugular  being  full  of  clot." 
There  will  be  no  difficulty  in  dealing  with  any  hsemorrhage  from  the 
lateral  sinvis  provided  there  be  room  for  dealing  with  it  by  means  of  a 
sufficient  opening  in  the  skull.  Firm  plugging  with  strips  of  iodoform 
gauze  wrung  out  of  carbolic  acid  (i  in  20),  and,  over  this,  a  dressing 
of  aseptic  wool  and  a  knotted  bandage,  will  arrest  any  hsemorrhage, 
however  free  ;  as  occurred  in  one  of  my  cases,  this  haemorrhage  may 
recur  freely  during  the  first  few  dressings,  but  without  any  ultimate 
untoward  result.  Constant  irrigation  with  mercury  -  perchloride 
solution  (i  in  4000)  should  be  employed,  and  iodoform  thoroughly  used. 

In  one  of  Mr.  Ballance's  cases,  though  the  patient's  condition  was  greatly  improved 
by  the  operation,  the  evidence  of  pyjemia  (bloodstained  expectoration  and  swelling  of  some 
of  the  joints)  persisted.  Ten  days  after  the  first  operation,  as  pus  could  be  forced  out  of 
the  opening  in  the  sinus  by  pressure  on  the  neck,  an  incision  was  made  down  to  the  vein 
at  the  lower  border  of  the  parotid  gland.  The  vessel  was  opened  and  pus  came  out ;  the 
sinus  and  vein  were  then  irrigated  with  perchloride  solution,  the  stream  passing  in  either 
direction  and  bringing  away  offensive  clot.     The  man  recovered. 

Sir  W.  Macewen  {loc.  supra  cit.,  p.  309)  points  out  that  : — "  Fre- 
quently, in  opening  the  sigmoid  groove,  granulation  tissue  protrudes 
from  the  dura  mater  covering  the  sinus,  and  often  along  with  this  there 
is  oozing  of  pus.  .  .  .  Granulation  tissue  protruding  from  the  dura 
mater  ought  first  to  be  carefully  examined  with  the  probe,  lest  it 
surround  a  sinus  communicating  with  the  cerebellum  and  leading  into 
an  abscess.  If  such  a  sinus  exist  it  requires  to  be  opened  and  the  cere- 
bellar abscess  dealt  with.  If  there  be  no  sinus  the  granulation  tissue 
ought  to  be  removed,  as  it  is  apt  to  harbour  infective  matter  in  its 
sinuosities. 
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"  To  obliterate  the  lumen  of  tlie  sinus  its  external  walls,  which  weie 
previously  split,  are  folded  inwiirds.  A  quantity  of  iodoform  and 
bonicic  acid  powder,  sullicient  to  1111  the  intci'ior  of  the  cavity  existing 
between  the  obliteiated  sinus  and  the  bone,  is  introduced,  caie  being 
taken  in' doing  so  not  to  exert  so  much  pressure  as  t(j  strip  the  sinus  or 
surroumling  dura  from  the  skull." 

liXTUA-DURAL  Abscess. — Tliis  is  Considered  with  the  following. 

Meningitis. — This  includes  two  chief  forms,  viz. :  A.  Localised 
])achynu'ningitis  or  sub-dural  abscess  ;  and,  I*).  Diffuse  suppurative 
lepto-mcningitis. 

They  are  thus  described  by  Sir  W.  Macewen  in  his  masterly  account 
of  the  various  intracranial  lesions  with  which  the  surgeon  may  have  to 
deal  in  otitis  media  : — 

"  I.  If  the  inflammatory  process  be  slow,  mild,  and  distinctly 
localised,  involving  a  portion  of  the  inner  table  of  the  skull,  then  an 
external  pachymeningitis  may  form,  possibly  with  pus  between  the 
dura  mater  and  the  bone,  producing  an  extra-dural  abscess.  And 
again,  when  the  dura  mater  has  been  exposed  by  osseous  erosion, 
especially  common  about  the  tegmen  tympani  and  the  sigmoid  sinus,* 
a  mass  of  granulations  is  thrown  out  from  the  outer  surface  of  the 
membrane.  Such  a  mass  is  usually  surrounded  with  pus,  a  portion  of 
which  is  pent  up  intracranially,  forming  an  extra-dural  abscess,  the 
contents  of  which  ooze  out  if  the  neck  of  the  granulation  mass,  as  it 
issues  through  the  erosion,  be  gently  pressed  aside. 

"  2.  Should  the  above  condition  (of  localised  pachymeningitis) 
persist,  adhesive  inflammation  is  apt  to  spread  to  the  inner  side  of  the 
dura,  which  may  result  in  a  soldering  of  the  inner  membranes,  the 
subjacent  arachnoid  and  even  the  pia  mater  becoming  adherent  by  the 
fibrinous  meshes  of  the  plastic  exudation.  Once  this  occurs,  general 
lepto-meningitis  is  guarded  against. 

"  3.  After  adhesive  inflammation  has  brought  about  a  localised 
soldering  of  the  soft  membranes  to  the  dura,  should  an  increase  of  the 
inflammatory  action  take  place  sufficient  to  induce  a  degenerative 
inflammation  those  membranes  ma}'  soften,  in  the  sub-dural  space  pus 
may  form,  which  is  prone  to  be  followed  by  disintegration  of  the  pia 
and  superficial  ulceration  of  the  brain  tissue.  Two  conditions  may  thus 
result.  Should  the  pia  mater  remain  intact,  a  sub-dural  abscess  may 
form  ;  should  the  process  extend  to  purulent  softening  of  the  pia  and 
adjacent  brain-tissue,  then  cerebral  ulceration  ensues,  the  disintegrating 
products  being  confined  peripherall}'  by  the  membranes,  and  by  the 
brain  on  the  inside.  In  either  case  the  abscess  is  at  first  confined  to, 
and  enclosed  laterally  wdthin,  the  area  of  the  soldered  membranes. 
Should  the  abscess  enlarge  considerably,  and  the  disintegrating  process 
affect  the  adherent  membranes  now  forming  the    abscess-wall,  it  is 


*  And,  especially  in  children,  in  the  neighbourhood  of  the  petroso-squamosal  suture 
(Barker).  Dr.  Barr,  of  Glasgow,  points  out  (^Brit.  Med.  Jount.,  vol.  ii.  1898,  p.  1234)  that 
extra-dural  suppuration  in  the  sigmoid  fossa — i.e.,  on  the  outer  wall  of  the  sinus — may- 
cause  severe  rigors  and  high  temperature,  though  no  evidence  of  sigmoid  thrombosis 
exists,  and  that  removing  the  extra-dural  collection  (together  with  any  infection  in  the 
antrum.  &c.)  may  bring  about  complete  recovery  without  any  need  of  opening  the  sinus  or 
ligaturing  the  internal  jugular  vein. 
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possible  that  the  disintegrating  inflammation  may  spread  lateral!}'  into 
the  sub-dural  space,  or  tlie  abscess  may  burst  into  it,  thereby  setting 
up  an  acute  lepto-meningitis. 

"4.  If  the  cause  of  the  inflammation  penetrate  through  the  outer 
laj'er  of  the  dura  mater  into  the  wide-meshed  capillary  network  of 
its  inner  layer  before  soldering  of  the  membranes  has  occurred,  the 
wliole  dural  space  is  open  to  invasion,  and  an  acute  far-reaching 
lepto-meningitis  is  apt  to  ensue." 

In  the  final  chapter  of  his  book.  Prof.  Macewen  states  that  he  has 
had  twelve  cases  of  infective  purulent  lepto-meningitis,  of  which  six 
were  operated  on  and  recovered.  The  majority  were  due  to  septic 
mischief  reaching  the  membranes  through  the  tegmen  tympani ;  in  a 
few  the  route  was  by  way  of  the  sigmoid  sinus  to  the  membranes  in  the 
cerebellar  fossa.  The  lesson  Prof.  Macewen's  success  teaches  is  that 
the  only  way  to  deal  with  lepto-meningitis  is  by  scrutinising  any 
erosion  in  the  neighbourhood  of  the  tegmen  or  sigmoid  sinus,  to  expose 
the  inflamed  dura  freely  here  with  gouge  and  burr,  and,  after  any  extra- 
dural collection  of  pus  has  been  dealt  with,  to  freelj'  incise  the 
subjacent  inflamed  membranes,  when  purulent  intra-dural  exudation 
ma}^  escape,  generally  in  drops,  and  continue  to  ooze  for  some  time. 


OPERATIVE  INTERFERENCE  IN  THE  CASE  OF 
FOREIGN  BODIES  IN  THE  BRAIN. 

Under  the  above  heading  such  bodies  as  bullets,  knife-points,  &c.,  are 
included.  Depressed  and  isolated  fragments  of  bone  may  come  within 
the  meaning  of  foreign  bodies,  but  have  already  been  considered  (p.  248). 

A.  Bullets.* — The  following  questions  will  suggest  themselves  when 
a  surgeon  is  called  to  a  case  of  bullet  wound  of  the  skull : 

1.  Has  the  bullet  penetrated  the  skull  at  all?  Thus  it  may  have 
lodged,  rebounded,  or  fallen  out,  or 

2.  It  may  have  passed  hetiveen  the  bone  and  the  dura  mater,  tvithout 
'penetrating  the  latter,  and  reached  a  spot  quite  out  oj  sight.  In  such 
cases  Sir  T.  Longmore  advises  the  use  of  a  curved  probe,  and  extraction 
of  the  bullet  "  with  suitable  instruments  "  if  it  can  be  felt.  Probably  in 
most  hands  a  second  application  of  the  trephine,  if  needful,  at  some 
distance  from  the  wound,  so  as  to  extract  the  bullet  there,  would  be 
preferable  to  attempts  at  removing  it  from  the  original  wound. 

3.  Has  the  ball  split  into  two  or  more  pieces  1  Balls  elongated  as 
well  as  round  are  liable  to  split  when  impinging  on  sharp  angles  of 
bone.  Thus,  when  the  ball  splits  upon  the  outer  table,  part  may  pass 
beneath  the  scalp,  while  the  rest  may  drive  on  before  it  some  of 
the  internal  table,  causing  pressure  on  the  dura  mater,  or  even  reach 
the  brain. 

4.  Has  the  bullet  penetrated  the  brain  ?     If  so,  where  does  it  lie  ? 

5.  Ought  any  exploration  to  be  performed  at  once,  and,  if  so,  how 
far  is  the  surgeon  to  go  ? 


*  According  to  Mr.  Barwell  {Clin.  Soe.  Trans.,  vol.  xviii.  p.  232)  though  the  weapon 
may  be  held  very  close,  there  will  be  neither  scorching  nor  powder-tattooing  if  the  bullet  be 
driven  by  one  of  the  modern  fulminates,  contained  in  the  same  case  with  the  projectile. 
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If  the  last  qnostitui  be  answered  in  the  allirnnitive,  an  answer  will  he 
given  to  most  of  the  others. 

While,  owing  to  the  rarity  of  gunshot  injuries  of  the  head  in  civil 
practice  in  this  country,  it  is  very  dilKcult  to  give  a  dogmatic  answer, 
the  following  appears  to  me  to  decide  in  favour  of  exploring  in  all  cases 
in  whicii  it  is  clear  that  the  injury  is  not  going  to  he  quickly  fatal  : 

a.  The  fact  that  oidy  by  exploring  will  the  surgeon  be  able  to 
answer  the  question  certain  to  be  put  to  him  by  the  friends,  whether 
the  brain  is  injured  or  no. 

h.  AVhether  tiie  bullet  has  split,  whether  the  internal  table  is  shattered, 
and,  if  so,  how  far  it  resembles  a  i)unctured*  fracture,  are  points  which 
can  alone  be  cleared  up  by  trephining.     See  also  the  remarks  p.  327. 

c.  Disinfection  of  the  wound  and  good  drainage  are  almost  hopeless 
unless  this  be  opened  up  and  explored  by  trephining  if  needfid. 

The  following  case  is  not  only  a  good  instance  of  the  kind  of  gunshot 
injury  to  the  head  which  may  be  met  with  in  civil  practice,  but  it  shows 
how  slight  may  be  the  injury  which  actually  originates  the  fatal  mischief. 
It  was  brought  before  the  Clinical  Society  {Trans.,  vol.  xii.  p.  5)  by 
Mr,  Lucas. 

The  patient,  aged  21,  had  shot  himself  with  a  small  revolver.  "Almost  in  the  centre 
of  his  forehead  were  two  small  circular  holes,  with  slightly  inverted  edges.  The  sur- 
rounding skin  was  raised  into  a  rounded  eminence.  There  was  some  bleeding  from  the 
nose  as  well  as  from  the  wounds.  On  turning  back  flaps,  a  blackened  cavity  was  opened 
beneath  the  skin,  formed  by  the  expansion  of  the  powder  after  it  had  penetrated  the 
integument.  At  the  bottom  of  this  cavity,  a  somewhat  cruciform  aperture  was  seen  in 
the  bone,  and  lying  upon  the  internal  table  were  two  flattened  bullets.  The  internal 
table  was  driven  back  so  as  to  give  the  appearance  of  a  sinus,  in  which  the  bullets  were 
lying  loose  ;  and  at  the  time  we  were  under  the  impression  that  the  man  had  very  large 
frontal  sinuses,  which  had  been  opened  by  the  bullets.  After  removing  numerous  frag- 
ments belonging  to  the  external  table  and  diploe,  the  splintered  internal  table  forming 
the  posterior  wall  of  the  cavity  was  also  removed.  This  came  away  in  large,  sharp- 
edged,  angular  fragments,  two  of  which  were  grooved  by  the  longitudinal  sinus.  When 
the  internal  table  had  been  removed,  the  dura  mater  was  seen  at  the  bottom  of  the 
wound,  and  pulsating.  The  membrane  was  entire  except  at  one  spot,  where  there  was 
a  small  aperture  just  such  as  might  be  made  by  stabbing  the  point  of  a  penknife  into  a 
sheet  of  paper.  But  for  that  small  puncture,  it  is  not  improbable  that  he  would  have 
recovered."  Infective  meningitis  came  on  in  about  forty-eight  hours,  followed  by  death 
early  ou  the  sixth  day. 

I  will  suppose  that  a  surgeon  decides  to  explore  a  gunshot  injury 
of  the  skull.  He  does  so  with  the  intention  of  rendering  the  wound 
as  sterile  as  possible,!  removing  all  dirt,  hair,  and  splinters  in  the  cortex, 
if  accessible,  without  making  the  condition  of  the  patient  worse  than 
it  already  is.     He  will  have  warned  the   friends   that  removal  of  the 


•  Excellent  instances  of  how  closely  some  gunshot  fractures  may  resemble  the  classical 
"  punctured  "  fractures,  not  only  in  the  greater  damage  to  the  internal  table  co-existing 
with  but  slight  mischief  externally,  but  also  in  the  onset  of  grave  symptoms  inevitably 
fatal  unless  trephining  be  performed  early,  are  shown  in  Figs.  79  to  88,  Med.  and  Surg. 
Hkt.  of  the  War  of  the  Relelllon,  pt.  i.  pp.  168,  169. 

t  It  is  not  the  bullet  so  much  as  the  fragments  of  bone  driven  in  which  will  cause 
infection.  This  is  borne  out  by  the  military  experience  in  South  Africa.  Here  also,  while 
suppuration  was  rare  after  bullet  injuries,  it  was  the  rule  in  wounds  due  to  fragments  of 
shell. 
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bullet  may  be  found  impracticable  on  tliis  occasion  owing  to  the 
patient's  condition.  We  will  suppose  that  no  cerebral  symptoms  are 
present,  either  focal  ones  to  guide  him,  or  such  grave  ones  as  coma, 
stertor,  paral3'sis  of  the  sphincters,  which  would  lead  him  to  stay  his 
hand.  Lastly,  the  injury  is  not  of  that  destructive  character,  so 
shattering  the  skull  and  ploughing  up  the  brain,  especially  in  a  direction 
towards  the  basal  ganglia,  as  is  certain  to  prove  quickl}'  fatal. 

Treatment. — While  the  head  is  being  shaved  and  preparations  for 
an  operation  made,  the  surgeon  will  take  note  of  an}'  superficial  lesions, 
such  as  marks  of  smoke  or  flame,  grains  of  powder,  and  the  original 
characters  of  the  external  wound,  both  for  medico-legal  purposes  and 
for  future  guidance,  all  these  lesions  being  soon  liable  to  alteration. 
It  is  rare,  supposing  the  patient  to  have  recovered  consciousness,  that 
any  localising  symptoms  are  present,  which  can  point  to  the  lodgment 
of  the  bullet  in  a  definite  part  of  the  cortex,  e.g.,  the  motor,  or  the 
visual  and  speech  area.*  In  a  few  cases,  as  soon  as  the  whole  head  is 
shaved,  the  surgeon  may  gain  evidence  of  the  position  of  the  bullet  by 
finding  on  the  opposite  side  of  the  skull  a  contusion  of  the  scalp,  an 
elevation  of  the  bone,  or  onl}'  a  tender  spot,  beneath  which,  after 
incision,  some  fine  fissures  may  be  detected  (Phelps).  The  surgeon, 
having  raised  an  appropriate  flap,  enlarges  the  skull  wound  with 
Hofi'mann's  forceps  and  removes  any  dirt,  soft  parts  which  will 
certainly  die,  and  superficially  Ij'ing  splinters.  He  next  explores  the 
track  of  the  bullet.  As  with  the  usual  fine  metal  probes  it  is  very 
easy  to  lose  the  track,  make  false  passages,  and  thus  inflict  fresh 
damage,  as  well  as  add  to  the  embarrassment  and  difiiculty  of  the  case, 
it  will  be  wiser  to  make  use  of  a  sterilised  straight  bougie. f  In  the 
case  of  a  small  bullet,  the  opening  in  the  dura  mater  will  need  search- 
ing for  in  a  good  light.  "  It  has  been  held  that  when  the  probe  ceases 
to  advance  without  the  exercise  of  force,  the  limit  of  persistence  has 
been  reached.  This  is  approximately  rather  than  exactly  true.  The 
probe  does  not  fall  by  its  own  weight  into  the  depths  of  the  cerebral 
wound.  The  channel  which  the  bullet  has  left  behind  it  is  not  likely 
to  be  open,  but  filled  with  coagula  and  disintegrated  tissue,  and  some 
force,  gentle  as  it  may  be,  is  required  to  penetrate  this  pulj^y  mass, 
and  some  manipulation  alone  can  guide  the  instrument  past  obstructing 
osseous  fragments  or  through  anintra-cerebral  dural opening"  (Phelps). 
In  those  cases  where,  owing  to  the  shortness  of  range,  or  the  large  size 

*  Any  such  lesions,  which  may  rarely  be  noted  immediately,  are  due  to  the  passage  of 
the  bullet ;  if  occurring  later  on  they  will  mark  certain  secondary  morbid  conditions.  Of 
the  infrequency  of  the  aid  which  cerebral  localisation  gives.  Dr.  Phelps,  of  Kew  York,  thus 
wrote  (^Traumatic  Injuries  of  the  Brain  atid  its  Membranes,  p.  343):  "The  extent  of 
cortical  area,  which,  as  yet,  must  be  regarded  as  latent  or  of  indeterminate  function,  is  so 
great,  and  the  further  probability  that  the  bullet  will  rest  in  some  subcortical  region  is  so 
strong,  that  such  aid  is  scarcely  to  be  expected."  The  above  work  is  the  outcome  of  large 
personal  experience,  and  I  here  acknowledge  my  indebtedness  to  it. 

t  If,  as  is  likely,  the  probe  chosen  is  Nekton's,  the  surgeon  will  remember  two  fallacies 
which  may  accompany  its  use  :  one,  that  the  porcelain  bulb  may  rub  ofl[  a  stain  of  lead 
from  any  structure  on  which  the  bullet  has  impinged,  without  actual  contract  with  the 
latter  ;  the  other  and  more  likely  fallacy  is,  that  the  bullet  may  be  so  covered  by  blood  or 
shreds  of  soft  parts,  or  the  porcelain  so  smeared  with  blood,  that  the  characteristic  stain 
may  be  wanting,  though  the  bullet  has  been  reached. 
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of  the  bullet,  the  size  of  the  wound  in  the  skull  and  the  destruction  of 
tissue  along  the  track  of  tiio  huUet  admit  of  it,  a  sterile  linger  will 
replace  any  other  means  of  exploring.  Fragments  of  bone  or  bullet 
accessible  within  the  cortex  after  due  enlargement  of  the  wound  are 
removed  with  dressing-forceps  or  small  scoop.  The  same  will  effect 
the  removal  of  the  bullet  if  found.  Clots  should,  if  i)()Ssible,  be 
removed  by  irrigation.  Dr.  Phelps  gives  the  following  as  indications 
for  the  use  of  a  needle  when  the  bullet  cannot  be  detected  by  a  probe  : 
"  A  resistance  may  be  felt  which  the  blunt  instrument  fails  dix'ectly  to 
reach  ;  there  nuiy  be  reason  to  believe  that  the  missile  lies  near  the 
cerebral  surface,  while  an  angle  in  its  track  prevents  direct  pursuit 
without  incision  ;  a  deeper  wound  may  be  too  tortuous  to  f(;llow  ;  or 
localising  syuiptoms  may  have  developed." 

If  the  surgeon  fail  to  find  the  bullet  he  will,  in  the  majority  of  cases, 
do  well  to  wait  for  an  improved  condition  of  his  patient  and  a  trial  of 
the  Rontgen  rays.  If  he  succeed  in  finding  it  he  must  consider 
whether  the  state  of  the  patient  justifies  further  interference.  While 
profound  unconsciousness  and  deepening  coma  or  a  marked  condition 
of  shock  forbid  any  further  interference,  it  will  be  better,  if  the  site  of 
the  bullet  can  be  traced  with  anything  like  certainty,  to  remove  it  at 
once,  and  so  minimise  as  much  as  possible  the  risks  of  infection.  The 
question  whether  the  bullet  is  to  be  reached  directly  or  by  counter- 
trephining  now  arises  and  must  be  decided  by  the  depth  at  which  the 
missile  lies  according  to  the  evidence  given  by  instruments  or  the  finger. 

Dr.  Phelps  thus  advises  on  the  justification  of  counter-trephining  : — 
"  The  circumstances  adverse  to  this  step  are — first,  a  bad  general 
condition  of  the  patient  succeeding  primary  shock,  a  high  temperature, 
a  feeble  and  frequent  pulse,  and  other  indications  of  an  inability  to 
sustain  the  shock  of  further  cerebral  injury;  second,  extensive  cerebral 
laceration  about  the  wound  of  entrance,  from  the  explosive  efiects  of 
a  large  bullet  at  close  range,  or  a  suggestion  of  wide  destruction  in  its 
track,  from  the  severity  and  diversity  of  localising  symptoms;  third, 
great  uncertainty  as  to  the  course  of  the  ball,  or  its  direction  towards 
an  inaccessible  cranial  area ;  fourth,  the  fact  that  its  course  has 
involved  the  base  of  the  brain ;  and  fifth,  the  bullet  having  been  of 
0'22  cal.  or  less.  The  fact  that  the  bullet  has  taken  its  course  upon 
or  near  the  basilar  surface  is  to  be  regarded  as  a  contraindication, 
because  it  is  more  than  likely  to  be  deflected  near  the  median  line 
into  a  central  region  of  the  brain  by  resistance  ofiered  by  some  part 
of  the  ethmoid  or  sphenoid,  or  by  the  basilar  process.  The  fact  that 
the  bullet  is  of  0'22  cal.  or  less  is  a  contraindication,  because  its 
course  is  usually  erratic  and  its  track  minute,  and  because  its 
momentum  is  so  comparatively  slight  that  it  rarely  reaches  an 
accessible  part  of  the  opposite  cerebrum.  No  one  of  these  contrain- 
dications, of  course,  is  an  absolute  bar  to  operation.  If,  on  the  con- 
trary, the  constitutional  condition  is  good  and  the  laceration  confined 
to  a  narrow  track,  if  a  bullet  of  0*32  cal.  or  larger  has  been  driven 
through  the  central  or  upper  region  of  the  brain  towards  some  part  of 
the  vault,  if  its  track  can  be  traced  deep  into  the  opposite  hemisphere,* 

*  On  the  question  of  the  probabihty  of  bullets  in  the  brain  following  a  direct  track, 
Dr.  Phelps  writes  as  follows  : — "If  the  wound  can  be  traced  directly  inwards  for  an  inch 
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and  more  especially  if  the  patient  have  the  advantage  of  youth,  it  will 
be  judicious,  after  the  exhaustion  of  other  means,  to  resort  to  this 
ultimate  mode  ot  relief," 

Before  inflicting  this  additional  injury,  and  running  the  risk  of 
causing,  perhaps,  further  severe  loss  of  blood  from  incisions  in  scalp, 
dura  mater,  and  brain,  the  surgeon  will  take  into  careful  consideration 
the  condition  and  vitality  of  his  patient.  Too  much  weight  must  not 
be  attached  to  Dr.  Fluhrer's  successful  case  given  below.  Very  few 
patients  will  stand  an  operation  of  four  hours'  duration,  and  it  is 
obvious  that  other  complications  might  arise  which  would  prolong 
the  operation,  if  once  undertaken. 

On  account  of  its  importance  I  will  again  refer  to  the  (question  of 
disinfection  and  drainage.  In  order  to  thoroughly  cleanse  of  any 
powder,  dirt,  or  lead  splashes  the  external  wound  in  the  skull,  even 
after  this  has  been  enlarged  with  Hoffman's  or  other  forceps  (p.  363), 
it  may  be  needful  to  resort  to  rubbing  with  sterilised  gauze  or  even 
the  use  of  the  gouge.  The  incision  in  the  dura  should  be  sufficiently 
enlarged  to  give  exit  to  any  blood  or  cerebral  debris.  If  uninjured  or 
very  slightly  injured,  the  bullet  having  been  deflected,  the  dura  should 
be  most  carefully  examined  before  it  is  taken  for  granted  that  the 
parts  beneath  have  not  been  implicated.  If  this  membrane,  though 
uninjured,  is  bulging  it  is  always  to  be  opened.  Any  splinters  of  bone 
which  have  been  carried  along  the  track  of  the  bullet  are  to  be  care- 
fully removed.  If  irrigation  of  the  bullet-track  is  practised,  so  as  to 
get  away  infected  clots  or  sloughs,  it  will  be  well  to  plug  round  the 
opening  in  the  skull  with  strips  of  iodoform  gauze  lest  the  fluid 
carry  infected  particles  into  the  arachnoid  or  sub-arachnoid  spaces. 
Dr.  Phelps  is  of  opinion  that  drainage-tubes  are  to  be  employed  with 
much  reserve,  and  only  in  cases  where  there  is  great  and  widespread 
damage  to  the  central  regions  of  the  brain.  If  used  at  all,  drainage- 
tubes  should  be  withdrawn  and  abandoned  at  a  very  early  period, 
usuall}'  on  the  second  da}'.  If  drainage  is  to  be  maintained  for  a 
longer  time,  horsehair  or  threads  of  chromicised  gut  ma}-  replace  the 


or  more,  while  it  is  still  possible  that  an  elusive  pistol-ball  may  have  been  deflected  by 
a  dural  reflection,  or  have  stopped  short  from  exhausted  force  at  any  point  just  out  of 
reach,  it  is  more  probable  that  it  has  gone  straight  onward  at  least  as  far  as  the  opposite 
dural  wall,  and  that  further  search  must  involve  a  new  departure.  It  has  been  assumed 
that  the  bullet  in  its  passage  through  the  brain  is  likely  to  be  diverted  from  its  direct 
course  by  trivial  obstacles,  as  is  known  to  be  the  case  in  the  extremities  or  in  certain 
regions  of  the  trunk.  This  complication  is,  in  fact,  less  to  be  expected  within  the  cranial 
cavity  than  elsewhere.  The  density  of  the  brain  substance  is  very  much  the  same  from 
one  surface  to  the  other,  and  it  has  been  found  in  both  ante-mortem  and  cadaveric  wounds 
that  the  reflections  of  the  dura  mater  are  usually  penetrated  without  the  direction  of  the 
bullet  having  been  changed.  It  is,  nevertheless,  the  fact  that  in  a  considerable  proportion 
of  cases  the  bullet  which  fails  of  exit  is  turned  aside  from  its  direct  course.  The  change 
impressed  upon  its  direction  is  due  not  to  deep  intracranial  obstruction,  but  to  the 
resistance  offered  by  the  cranial  wall  and  dura  mater  at  its  entrance,  or  by  the  same 
structures  upon  which  it  may  impinge  at  a  point  upon  the  opposite  side  of  the  head.  A 
bullet,  especially  if  of  small  size,  with  or  without  penetration  of  the  dura  mater,  is  often 
at  once  deflected  at  a  right  angle,  or,  if  of  larger  size,  after  traversing  the  brain,  and 
having  insufficient  force  to  penetrate  the  opposite  dural  wall,  falls  back  into  the  track  and 
is  diverted,  perhaps  to  a  considerable  distance,  in  some  new  direction." 
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tube,  luid  tlit'ir  iiiiiiiber  be  reduced  i'vom  day  to  day.  The  fulbjwing 
objectioMK  to  tlie  employment  of  drainage-tubes  must  be  remembered: 
(i)  tlnit  they  are  irritant  foreign  bodies;  (2)  that  they  are  likely  to 
become  filled  with  dot,  and  tints  act  as  plugs  rather  than  as  diains; 
(3)  that  they  are  media  for  the  deep  implantation  of  infective  elements 
when  the  surface  is  no  longer  sterile. 

The  following  is  an  interesting  instance  of  successful  operation  for 
the  removal,  by  counter-trephining,  of  a  bullet  penetrating  the  brain  : 

The  patient,*  aged  19,  shot  himself  with  a  pistol  held  very  near  to  the  centre  of  his 
forehead.  About  twelve  hours  afterwards,  when  seen  by  the  surgeon,  he  was  semi- 
conscious, aphasic,  witii  complete  loss  of  motion,  without  loss  of  sensation  on  the  right 
side  below  the  head.     Left  side  hyperaesthetic.    Pupils  equally  dilated.    P.  100,  T.  ioi"4°. 

Fio.  122. 


a,  b,  Track  of  bullet  and  site  of  the  trephine-openings.     c,  Spot  where  the 
bullet  was  found.     (Fluhrer.) 

Ether  was  given,  and,  under  the  protection  of  copious  irrigations  of  corrosive  sublimate 
solution  (i  in  1000),  the  wound  of  entrance,  nearly  in  the  centre  of  the  forehead,  was 
enlarged,  including  also  the  wound  in  the  skull.  This  procedure  was  complicated  by 
most  profuse  hEemorrhage  from  a  branch  of  the  anterior  cerebral  artery,  which  was 
finally  controlled  by  small  compression-forceps  left  in  situ.  To  this  arterial  bleeding 
was  added  a  considerable  venous  flow  from  the  superior  longitudinal  sinus,  which,  like 
the  artery,  had  been  cut  across  by  the  bullet.  The  track  of  the  ball  through  the  brain 
was  then  examined  by  a  straight  Nelaton's  probe,f  and  the  point  on  the  scalp  noted 


•  This  case  was  under  the  care  of  Dr.  Fluhrer  (^A cm;  York  Med.Journ.,  March  28, 1885). 

t  Dr.  Fluhrer  considers  that  a  probe  for  these  cases  should  supply  the  following 
conditions.  The  end  should  be  large,  so  as  not  to  wound  the  brain  and  make  a  false 
passage,  and  also,  when  beneath  the  surface,  be  easily  discoverable  by  palpation  or 
dissection.  It  must  be  sufficiently  rigid  to  retain  a  given  shape,  and  sufficiently  bulky 
to  supply  a  large  surface  to  the  fingers.  Finally,  it  should  be  as  light  as  possible,  that 
delicacy  of  touch  be  not  lessened,  and  that  no  vibrations  be  lost  instead  of  being  com- 
municated to  the  fingers.  It  should  be  made  of  tempered  aluminium.  If  it  be  necessary 
to  curve  it  near  the  exploring  end  (which  increases  the  errors  in  interpreting  the  position 
of  the  extremity),  the  other  end  of  the  shaft  should  be  bent,  in  the  same  plane,  in  the 
opposite  direction. 
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at  which  the  probe  would  emerge  if  projected  through  the  head.  At  this  point  the 
cranium  was  exposed  and  trephined.  The  trephine-hole  was  enlarged  towards  the 
assumed  opening  of  emergence  of  the  bullet,  and  the  dura  mater  slit  in  the  same 
direction.  Some  effused  blood  and  disintegrated  brain  tissue  appearing,  more  of  the 
skull  was  cut  away,  and  the  slit  in  the  dura  mater  prolonged  until  a  gush  of  brain 
tissue  and  a  rent  in  the  pia  mater  demonstrated  the  point  of  impact  of  the  bullet. 
The  probe  was  introduced  through  the  opening  in  the  pia,  and  passed  downwards 
towards  a  point  where  a  feeling  of  resistance  had  previously  been  noted  with  the  tip  of 
a  finger  introduced  through  the  second  opening.  At  the  distance  of  an  inch  the  bullet 
was  detected,  and  then  extracted  with  slender-bladed  forceps  ;  it  weighed  42  grains. 
One  end  of  a  small  rubber  drainage-tube  was  secured  to  one  end  of  the  probe  ;  this  was 
again  passed  through  the  brain  from  before  backwards.  The  tube,  as  it  was  drawn 
through  the  wound,  became  filled  with  brain-detritus  and  blood.  The  after-history  was 
one  of  gradual  but  progressive  amendment.  On  the  sixth  day  the  drainage-tube  was 
withdrawn,  and  replaced  by  a  drain  made  of  four  strands  of  catgut  and  ten  of  horsehair, 
this  being  passed  by  tying  it  on  to  the  anterior  end  of  the  drainage-tube.  As  the  tube 
was  withdrawn  the  drain  occupied  its  place.  It  was  removed,  strand  by  strand,  on 
different  days.  On  the  eighth  day  the  compression-forceps  was  found  to  be  loose.  A 
heinia  cerebri  developed  at  both  cranial  openings.  The  herniae  being  subjected  to  a 
slight  continuous  pressure  gradually  disappeared.  Eleven  weeks  after  the  operation, 
both  wounds  had  healed.  The  operation  was  completed  in  about  four  hours,  the  greater 
part  of  the  time  having  been  spent  in  stopping  the  cerebral  hEemorrhage.  After  leaving 
the  hospital  the  patient  returned  to  work,  a  slight  impairment  of  memory  being  the 
only  apparent  consequence  of  his  wound.  A  severe  blow  accidentally  made  upon  the 
anterior  scar,  some  months  after  returning  to  work,  determined  a  violent  convulsive 
attack,  which  recurred  at  the  end  of  three  weeks.  Bromides  were  freely-  given,  and  no 
further  recurrence  had  taken  place  when  the  report  was  made  six  months  later. 

The  case  will  amply  repa^^  careful  perusal.  It  is  a  splendid  instance 
of  what  surgical  skill  can  effect. 

I  will  next  take  a  case  where,  b_y  careful  exploration,  the  patient  has 
been  saved  from  the  numerous  risks  of  infection,  but  the  bullet  has 
not  been  found.  The  wound  has  healed,  and  the  question  arises  as 
to  whether  the  bullet  should  be  removed  or  allowed  to  remain.  Where 
headache  or  any  local  symptoms  are  present,  we  will  say  two  to  three 
months  after  the  injur}',  the  course  to  follow  is  clear,  especially 
if  the  Rontgen  rays  clearly  localise  the  bullet.  But  it  is  not  so  easy 
to  give  an  answer  in  those  cases  where,  after  healing  of  the  wound, 
cerebral  symptoms  are  absent,  or  extremely  slight,  and,  perhaps,  the 
Rontgen  rays  are  unable  to  define  the  position  of  the  bullet.  On  the 
one  hand,  any  honest  surgeon  knows  that  b}'  operating  he  may,  in 
spite  of  all  his  care,  expose  his  patient  to  dangers  greater,  perhaps, 
than  those  entailed  by  leaving  the  bullet  alone.  On  the  other  hand, 
the  evidence  is  strong  that  if  a  large  number  of  cases  of  recover}'^ 
without  removal  of  the  bitllet  were  accurately  watched  for  long  periods, 
many  would  be  found  to  be  cases  of  incomplete  recover3\  Thus,  Dr. 
Otis*  writes  of  balls  lodged  within  the  cranial  cavity. 

"  Many  instances  were  reported  of  patients  who  had  survived  the  lodgment  of  missiles 
within  the  skull,  but  few  or  none  resembling  the  cases  reported  by  Larrey,  of  balls 
encysted  in  the  brain  and  giving  no  inconvenience  for  years.  It  is,  indeed,  reported 
that  some  patients  went  to  duty  with  balls  lodged  in  the  cerebrum  ;  but  the  diagnostic 
details  accompanying  the  history  of  these  cases  are  not  sufficiently  precise  to  invite  the 
fullest  confidence.     In  most  of  the  cases  in  which  the  evidence  that  the  ball  remained 


*   Med.  and  Surij,  Hid.  of  the  War  of  the  Rebellion,  pt.  i.  p.  193. 
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within  the  skull  was  conclusive,  cither  fistulous  sinuses  existed,  or  there  was  much 
cerebral  disorder,*  or  the  position  of  the  missile  was  discovered  after  the  patient's  death 
at  a  period  remote  from  the  injury." 

The  evil  restilts  of  allowing  a  foreign  body  to  remain  in  the  brain 
are  usually  nninifestcd  sooner  or  later,  even  as  long  as  fifteen  years  after 
the  injury.  Inllanunation,  slow  or  rapid,  sometimes  involving  large 
portions  of  the  brain  tissue,  or  yellow  softening  is  apt  to  be  set  up 
around  the  foreign  substance,  either  spontaneously,  so  to  say,  or  from 
the  most  trivial  exciting  causes.  The  usual  termination  is  cerebral 
abscess,  this  condition  having  been  found  in  fifty-three  cases  in  wiiich 
a  necropsy  was  obtained.  Apoplexy  is  an  occasional  cause  of  death, 
as  is  pressure  of  the  foreign  body  on  the  venous  trunks,  inducing 
ventricular  effusion  and  consequent  compression  of  the  cranial  nerves. 
The  probable  explanation  of  those  cases  in  which  no  symptoms  have 
been  present  for  long  periods,  but  in  which  death  has  rapidly  followed 
upon  the  sudden  development  of  brain  symptoms,  is  that  quoted  by 
Wiiarton  from  Flourens.  This  observer  found  that  bullets  intro- 
duced into  different  portions  of  the  upper  parts  of  the  hemispheres 
and  the  cerebelliuu  gradually  penetrated  the  brain  substance,  ulti- 
mately reaching  the  basis  cranii,  the  bullet-tracks  healing  after  them 
(Nancrede,  from  Wharton).  "There  is  probably  no  authenticated 
case,  of  recent  Anglo-American  record,  in  which  a  bullet  left  in  the 
brain  substance  has  failed  to  work  mischief,  nor  has  the  mischief  been 
often  long  procrastinated.  There  have  been  occasional  instances  in 
which  it  has  remained  harmless  for  a  number  of  years  in  the  cranial 
cavity,  but  the  brain  has  not  been  penetrated.  The  fact  that  epilepsy 
has  developed  so  late  as  fifteen  years  after  injury  must  make  even 
apparently  exceptional  cases  doubtful  "  (Phelps). 

In  doubtful  cases  such  as  those  I  have  mentioned  above,  it  appears  to 
me  that  the  surgeon  should  put  both  sides  of  the  question  before  the 
patient  or  the  friends,  and  leave  the  decision  to  them. 

Where  an  operation  is  decided  upon.  Dr.  Fluhrer's  case  given 
above,  and  the  following  detailed  case  by  Mr.  W.  Sheen,  of  Cardiff 
{Lancet,  vol.  ii.  1904,  p.  825),  will  be  found  extremely  instructive. 
Mr.  Sheen's  case  is  quite  one  of  the  most  helpful  records  of  such  injuries 
in  modern  times : 

The  man,  jet.  23,  had  been  struck  by  a  revolver  bullet  about  two  cm.  to  the  left 
of  the  mid-frontal  line,  and  the  same  distance  above  the  supra-orbital  arch.  Owing  to 
the  depth  of  the  bullet,  about  twelve  cm.  from  the  point  of  entrance,  it  was  not  considered 
advisable  to  extract  it  at  iirst.  Ten  weeks  later  there  were  still  attacks  of  left  parietal 
and  frontal  headache,  some  motor  aphasia,  and  weakness  in  the  right  leg.  The  position 
had  been  localised  with  the  Rontgen  rays  by  Dr.  Martin,  whose  remarks  are  given  below, 


•  Prof.  Nancrede  (^Intern.  Encycl.  of  Surg.,  vol.  v.  p.  72)  gives  the  following  important 
abstract  of  a  most  careful  paper  by  Dr.  Wharton  (^P/iil.  Med.  Times,  1879)  in  which  316 
cases  of  foreign  bodies  lodged  in  the  brain  are  analysed.  Of  these,  160  recovered,  while 
156  proved  fatal.  The  influence  upon  recovery  of  the  removal  or  retention  of  the  foreign 
body  was  most  marked.  The  foreign  body  was  removed  in  106  cases,  72  recovering, 
while  only  34  died.  In  the  remaining  210  no  attempt  at  removal  was  made,  and  only 
88  recovered,  122  dying.  A  further  analysis  shows  that,  amongst  those  cases  classed  as 
recoveries,  death  ultimately  took  place  in  10  at  periods  varying  from  three  to  ten  years, 
and  that  many  of  the  patients  suffered  from  such  after-effects  as  vertigo,  incapacity  for 
physical  exertion,  loss  of  sight  or  hearing,  epilepsy,  and  deteriorated  mental  powers. 

21 — 2 
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at  a  depth  of  6-5  cm.  from  the  lateral  surface  of  the  head.  A  flap  was  turned  down  l)ehind 
the  left  ear,  and  a  i-inch  disc  removed  above  and  behind  the  meatus.  This  opening 
was  enlarged  downwards  and  forwards,  the  dura  mater  opened,  and  the  bullet  seaixhed 
for  "  by  entering  a  probe  3"5  cm.  above  the  meatus,  and  2*5  cm.  behind  the  intermeatal 
line  and  passing  it  in  the  horizontal  plane  of  the  head  for  a  depth  of  67  cm.  The  bullet 
not  being  felt,  Hedley's  telephone-probe  was  passed  in  the  same  line,  and  after  feeling  a 
moment,  a  rather  doubtful  tap  was  felt.  The  probe  was  withdrawn,  and  a  pair  of  ordinary 
dressing- forceps  passed  in  felt  the  bullet,  which  bobbed  about  in  an  elusive  way,  suggesting 
the  possibility  of  its  being  in  a  cavity."  At  a  second  attempt  the  bullet  was  removed, 
with  a  little  brain  substance  adhering.  The  length  of  forceps  introduced  measured  6-5  cm. 
from  the  skull  surface.  As  there  was  considerable  increase  of  intracranial  tension  some 
of  the  brain  substance  had  to  be  removed  before  the  dura  mater  could  be  brought 
together.  The  disc  of  bone  was  replaced  and  the  wound  closed  with  drainage.  The 
after  progress  was  uneventful.  There  was  no  paralysis  or  aphasia.  The  tube  was 
removed  the  day  after  the  operation  ;  by  the  eighth  day  the  wound  was  healed,  and  in 
three  weeks  the  patient  got  up.  There  was  some  weakness  still  of  the  right  arm  and  leg, 
and  dimness  of  vision  in  the  right  eye.  About  five  months  after  the  operation  the  patieut 
resumed  his  work  as  a  stoker,  and  is  believed  to  have  continued  it  since. 

Such  cases  as  the  above  are  the  ones  likely  to  be  met  with  in  civil 
practice.  In  a  case  like  this  revolver  bullets,  with  comparatively  low 
velocity,  inflict  damage  largely  limited  to  their  track.  On  the  other 
hand,  as  pointed  out  by  Mr.  Makins  {loc.  supra  cit.,  p.  248),  a  high 
velocity  bullet  of  the  modern  small-arm  type  not  only  fissures  the 
skull  extensively,  but,  as  it  rushes  into  the  brain,  scatters  waves  of 
destruction  in  different  directions.  The  exact  course  of  the  bullet, 
as  in  Mr.  Sheen's  case,  above  the  ventricles  and  basal  ganglia,  helps 
also  to  determine  the  result.  With  regard  to  the  justifiability  of  the 
operation,  all  will  agree  with  Mr.  Sheen's  remarks:  "The  man  was 
nearly  free  from  symptoms,  and  apparently  on  the  road  to  complete 
recover3\  There  were,  however,  certain  symptoms,  viz.,  intermittent 
headache,  pain  on  moving  the  head,  and  at  least  one  definite  severe 
attack  of  headache,  with  temporary  remission  of  symptoms.  Then 
one  realises  that  the  heavy  bullet  may  change  its  position ;  its  being 
felt  as  if  in  a  cavitj'^,  at  the  second  operation,  supports  this  possibility." 
Mr.  Sheen  then  alludes  to  the  after-dangers  I  have  given  at  p.  323  : 
"  The  disturbing  influence  on  the  patient  of  the  fact  that  a  bullet  is 
in  his  brain  has  also  to  be  taken  into  account ;  in  this  case  the  man 
was  very  desirous  to  have  the  bullet  removed.  Finally,  one  might 
point  out  than  an  operation  conducted  aseptically  and  carefully,  even 
if  the  bullet  were  not  discovered,  would  not  be  likely  to  do  any  harm." 

Surgeons  facing  similar  cases  will  bear  in  mind  Mr.  Sheen's  remarks 
on  instruments  required  in  these  cases.  Practically  the  extracting 
forceps  found  the  bullet.  In  order  to  obviate  as  far  as  possible  the 
re-introduction  of  instruments — it  is  noted  that  at  the  second  operation, 
where  there  was  no  bullet-track,  the  introduction  of  one  instrument 
did  not  leave  a  passage  for  the  next — a  bullet-probe  forceps  is 
desirable,  i.e.,  an  instrument  which  can  be  attached  to  the  telephone- 
receiver  and  which  both  detects  and  extracts  the  bullet.  Such  an 
instrument  should  be  graduated,  so  that  it  can  be  at  once  noted  when 
it  has  entered  the  required  depth. 

The  remarks  of  Dr.  W.  Martin  on  the  result  of  the  Rontgen  rays 
are  of  equal  interest :  "  When  the  question  of  removing  the  bullet  was 
brought  forward,  skiagrams  were  taken  laterfllly  and  antero-posteriorly, 
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and  localisation  was  performed  l>y  tlio  double  impression  on  the 
single  plate,  and  the  Mackenzie-Davidson  cross-thread  localiser. 
By  these  means  it  was  found  that  the  depth  of  the  bullet  from  the 
plate  was  6*9  cm.  About  5  tin.  were  allowed  for  scalp,  &c.,  inter- 
vening between  the  plate  and  the  external  surface,  so  that  it  was 
calculated  that  the  centre  of  the  bullet,  approached  on  the  horizontal 
plane  of  tiie  head  from  a  point  3*5  cm.  above  the  left  meatus,  and 
2"5  cm.  behind  the  intermeatal  line,  would  be  found  at  a  depth  of 
6'4  cm.  This  distance  was  checked  by  the  antero-])osterior  view,  which 
placed  the  centre  of  the  bullet  between  6*4  and  6'5  cm.  The  niglit 
before  the  operation,  in  order  to  make  certain  that  no  serious  altera- 
tion in  the  position  of  the  bullet  had  taken  place  since  the  localisation, 
stereoscopic  impressions  were  made,  and  fiom  tiie  wet  plates  prints 
being  obtained  l)y  artificial  light,  the  surgeon  was  enabled  to  see  the 
bullet  in  situ  before  beginning  tiie  operation.  .  .  .  Stereoscopic  views 
of  foreign  bodies  lying  deep  in  the  cranial  cavity  do  not,  however,  give 
a  very  clear  idea  of  the  exact  depth,  owing  to  the  absence  of  inter- 
vening landniarks,  in  the  same  way  tiiat  distances  at  sea  are  so  difficult 
to  estimate.  The  uniformity  of  the  surfaces  of  the  parietal  bones 
accentuates  the  difficulty  in  cases  such  as  this  one." 

Rontgen  Rays. — This  method  has  proved  itself  highly  useful  of  late 
in  the  localisation  of  bullets  within  the  skull.  The  method  used  by 
Dr.  W.  Martin,  of  Carditf,  who  gave  such  valuable  assistance  in  Mr. 
Sheen's  case,  is  given  above.  For  the  following  I  am  indebted  to 
Mr.  Edward  W.  H.  Shenton,  who  is  in  charge  of  the  Rontgen  ray 
department  at  Guy's  Hospital : — 

**  It  is  possible  by  means  of  the  Rontgen  rays  to  estimate  the  size  of, 
and  to  exactly  locate,  bullets  or  other  bodies  which  have  become  lodged 
in  the  cranial  cavity.  With  a  Crookes'  tube  of  sufficient  penetrative 
power — preferably  the  kind  that  gives  the  bone-image  upon  the  screen 
as  a  soft  grev  shadow — the  bullet  may  be  seen  in  situ  in  the  lateral 
position,  and,  under  favourable  circumstances,  even  in  an  antero- 
posterior. When  a  head  is  viewed  in  this  latter  direction,  so  much 
dense  tissue  has  to  be  penetrated  by  the  rays  that  it  is  a  rare 
occuiTence  for  a  bullet  to  be  shown  upon  the  fluorescent  screen.  In 
determining  the  exact  position  of  a  foreign  body  in  the  head,  it  is 
obvious  that  greater  accuracy  is  needed  than  in  most  other  situations 
of  the  body.  Many  methods  have  been  devised  for  tiie  purpose  of 
obtaining  this  exact  localisation.  The  simplest  method,  perhaps,  is 
that  where  two  skiagrams  are  taken — one  in  an  antero-posterior 
direction,  the  other  in  the  lateral.  These  two  pictures  will,  if  taken 
with  due  care  that  the  directions  are  as  nearly  as  possible  at  right 
angles  to  one  another,  prove  of  assistance  to  the  surgeon  in  an 
operation  for  the  removal  of  the  foreign  body.  A  few  details  of  the 
process  for  obtaining  these  two  views  will  not  be  out  of  place  here. 
The  patient  is  placed  on  his  back  on  a  table  with  a  canvas  top,  and  the 
tube  is  arranged  beneath  his  head  and  beneath  the  table.  He  should 
lie  squarely  upon  his  back,  his  head  being  steadied  with  sand-bags. 
The  room  being  darkened  and  the  tube  illuminated,  the  screen  is 
placed  upon  the  patient's  forehead.  The  tube  is  now  moved  about 
until  the  image  of  the  head  presents  symmetrical  outlines.  A  photo- 
graphic plate  is  substituted  for  the  screen,  and  the  requisite  exposure 
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given.  For  the  second  skiagram  a  similar  process  is  performed  with 
the  head  in  a  lateral  position,  the  patient's  profile  being  the  guide  as 
to  the  accuracy  of  the  directly  side-to-side  view.  This  method,  though 
satisfactory  as  a  rough  guide,  is  far  from  perfect,  there  being  so  many 
directions  in  which  error  may  be  made.  Another  system,  and  a  far 
more  accurate  one,  is  that  now  in  common  use  at  Guy's  Hospital.  It 
is  a  system  whereby  the  exact  distance  from  any  given  point  may  be 
found,  and  the  principle  upon  which  it  is  based  is  as  follows  : — When 
an  image  is  being  viewed  upon  the  screen  and  the  tube  moved,  the 
shadows  of  the  various  parts  of  the  object  viewed  will  move  upon  the 
screen  at  different  rates  according  to  their  distances  from  the  screen  ; 
that  is,  the  nearer  to  the  screen  the  less  distance  their  shadows  will 
travel  in  a  given  time.  Quite  superficial  objects,  those  almost  touching 
the  screen,  will  hardly  move  at  all.  By  a  suitable  arrangement  of 
mechanism  exact  measurements  are  easily  obtained,  and,  in  all  cases 
where  the  foreign  body  can  be  seen  upon  the  screen,  Ibis  can  be  accom- 
plished without  the  involvement  of  any  photographic  process.  If 
considered  desirable  in  the  case  of  bullets  in  the  head,  a  skull  may  be 
taken  and  a  bullet  arranged  in  it,  by  the  aid  of  the  measurements 
obtained,  to  correspond  in  situation  to  the  original  bullet.  Such  a 
device  will  prove  of  great  value  to  the  surgeon  at  an  operation  for 
the  removal  of  the  foreign  body.  When  exact  localisation  has  been 
obtained,  radiograph}^  can  go  no  further,  unless  the  practice  of  operating 
with  the  rays  to  hand  is  adopted.  By  such  a  method  the  surgeon  is 
enabled  to  see  the  position  of  the  foreign  body  from  time  to  time,  and 
any  metal  instrument  he  may  be  using.  Until  tubes  of  greater  power 
are  forthcoming  this  method  cannot  be  advised  for  cases  of  bullet  in 
the  head." 

A  paper  by  Braatz*  (Centr.  f.  Chir.,  Hft.  i.  i8g8)  on  the  successful 
extraction  of  a  bullet  from  the  brain,  with  the  help  of  the  Rontgen 
rays,  is  of  much  practical  interest.  It  will  be  seen  that  in  this  case 
a  first  attempt  was  unsuccessful,  and  that  a  needle  was  of  much  use  in 
detecting  the  actual  site  of  the  bullet. 

A  lad,  £et.  i6,  was  in  November,  1895,  shot  in  the  right  temple  by  a  revolver-bullet  of 
small  size.  The  immediate  symptoms  passed  away  in  a  few  days,  but,  after  an  interval 
of  good  health  lasting  for  six  months,  intense  headache  was  complained  of  in  the  left  side. 
The  Rontgen  rays — a  plate  having  been  placed  beyond  the  left  side  of  the  head— showed 
the  foreign  body  lying  in  front  of  the  left  ear,  and  on  the  level  of  the  zygoma.  A  little 
higher  was  another  shadow  which  was  thought  to  show  that  spot  on  the  inner  wall  from 
which  the  bullet  had  rebounded.  Braatz  made  an  unsuccessful  attempt  to  remove  the 
bullet,  the  operation  being  hurried  owing  to  the  failure  in  respiration  under  the  anjesthetic. 
After  waiting  for  two  weeks  the  headache  returned  as  intensely  as  before.  On  Nov.  17th, 
1897,  the  position  of  the  bullet  having  been  again  defined  by  the  Rontgen  rays,  the  old 
wound  in  the  skull  and  dura  mater  was  opened  up,  and  when  the  surface  of  the  brain  was 
exposed,  a  small  hard  body  could  be  felt  on  exploring  with  a  blunted  needle.  The  brain 
tissue  having  been  divided  along  the  track  of  the  needle,  the  bullet  was  easily  extracted. 
A  rapid  recovery  followed. 

Anyone  seeking  further  information  on  the  use  of  the  Rontgen  rays 
in  bullet  wounds  of  the  skull  should  refer  to  a  paper  by  Prof.  Keen  and 

*  The  following  paper,  and  the  references  which  it  contains,  may  be  found  useful. 
"  Localisation  of  Foreign  Bodies  by  the  X-rays,"  by  Dr.  W.  R.  Fox  {Lancet,  Sept.  21, 1901, 
p.  785). 
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Dr.  Sweet  {Amcr.  Joiini.  Med.  Sci.,  July,  1903).  A  full  description 
is  ^iven  of  Dr.  Sweet's  method  of  localisiition,  with  iigures  of  his 
apparatus. 

The  rays  demonstrated  here  eight  fragments  of  tlie  bullet,  one  princi|i.il  one,  and  seven 
others  of  minute  size.  The  position  of  the  chief  fragment  was  localised  horizontally  at  a 
depth  of  r>"3  cm.  The  paralysis  of  the  left  lower  limb  which  h.ad  been  present  was 
steadily  diminishing.  The  severe  epi'eptic  attacks  which  had  set  in  shortly  after  the 
injury  hail  not  recurred.  It  was  probable  that  the  injury  necessarily  inflicted  by  any 
operation  would  be  greater  than  that  which  the  i)ullet  was  causing.  For  these  reasons 
Prof.  Keen  decided  against  operation.  To  decide  whether  any  change  in  the  position  of 
the  chief  fragments  took  place  in  the  future,  I'rof.  Keen  removed  two  small  round  portions 
of  the  scalp  with  the  hair-follicles  under  cocaine,  in  order  to  leave  two  permanent  bald 
patches  over  I  he  spot  where  the  chief  fragment  had  been  localised. 

Treatment  of  Gunshot  Wounds  of  the  Head,  of  the  modern 
small-arm  type.  —  The  following  remarks  by  G.  H.  Makins,  C.B. 
{Surc/ical  Experiences  in  South  Africa,  1899 — 1900,  p.  293)  are  of 
twofold  interest,  first  from  their  recent  date  and  their  bearing  on  the 
effect  of  modern  small  projectiles  of  high  velocity,  and,  secondly, 
from  the  wide  practical  experience  and  weight  with  \\hich  the  writer 
speaks. 

"  Operative  interference  is  necessary  in  every  case  in  which  recovery  is  judged  possible. 
The  injuries  are,  without  exception,  of  the  nature  of  punctured  wounds  of  the  skull,  and 
the  ordinary  rule  of  surgery  should  under  no  circumstance  be  deviated  from.  An 
expectant  attitude,  although  it  often  appears  immediately  satisfactory,  exposes  the 
patient  to  future  risks  which  are  incalculable.  .  .  .  Cases  of  a  general  character,*  or  in 
which  the  base  has  been  directly  fractured  other  than  in  the  frontal  region,  are  seldom 
suitable  for  operation,  since  surgical  skill  is  in  these  of  no  avail  ;  but  in  all  others  an 
exploration  is  indicated.  I  use  the  word  'exploration'  advisedly,  since  what  may  be 
called  the  formal  operation  of  trephining  is  seldom  necessary  except  in  the  case  of  the 
small  openings  due  to  wounds  received  from  a  very  long  range  of  fire ;  in  all  others  there 
is  no  difficulty  but  very  great  advantage  in  making  such  enlargement  of  the  bone  opening 
as  is  necessary  with  Hofifman's  forceps. 

"  The  scalp  should  be  first  shaved  and  cleansed  ;  if  for  any  reason  an  operation  is 
impossible,  this  procedure  at  least  should  be  carried  out,  with  a  view  to  ensuring,  as  far  as 
possible,  future  asepsis,  infection  in  head  injuries  being  almost  the  only  danger  to  be 
feared.  The  scalp  having  been  cleansed  with  all  care,  a  flap  is  raised,  of  which  the  bullet 
opening  forms  the  central  point,  and  the  wound  explored.  In  slight  cases  the  entry 
wound  is  the  one  of  chief  importance,  and  the  exit  may  be  simply  cleansed  and  dressed. 
The  flap  having  been  raised,  if  the  wound  be  a  small  perforation,  a  J-inch  trephine  crown 
may  be  taken  from  one  side  ;  but  it  is  rare  for  the  opening  to  be  so  small  that  the  tip  of  a 
pair  of  Hoffman's  forceps  cannot  be  inserted.  The  trephine  is  more  often  useful  in  cases 
of  non-penetrating  gutter  fractures  where  space  is  needed  for  exploration,  and  the  elevation 
or  removal  of  fragments  of  the  inner  table.  Loose  fragments  may  have  to  be  removed 
from  beneath  the  scalp,  but  the  important  ones  are  those  within  the  cranium.  These  may 
either  be  of  some  size,  or  fine  comminuted  splinters  of  either  table,  often  at  as  great  a 
distance  as  two  inches  or  more  from  the  surface.     The  cavity  must  be  thoroughly  explored 


*  Under  this  heading  are  included  extensive  sagittal  tracks  passing  deeply  through  the 
brain,  and  vertical  wounds  passing  from  base  to  vertex  or  vice  rersd,  in  the  posterior  two- 
thirds  of  the  skull.  For  their  production  the  retention  of  a  considerable  degree  of  velocity 
on  the  part  of  the  bullet  was  always  necessary,  and  the  results  were  consequently  both 
extensive  and  severe.  Civil  practice  supplies  instances  of  the  first  group,  especially  in  the 
form  of  revolver-bullet  injuries  occasionally  met  with  in  this  country. 
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and  all  splinters  removed.  I  have  seen  more  than  fifty  extracted  in  one  case  of  open 
gutter  fracture.  The  brain  pulp  and  clot  should  then  be  gently  removed  or  washed  away, 
and  the  wound  closed  without  drainage.  Fragments  of  bone,  as  a  rule,  are  better  not 
replaced,  but  complete  suture  of  the  skin-flap  is  always  advisable  in  view  of  the  great 
importance  of  primary  union,  and  the  fact  that  a  drainage  opening  exists  at  the  original 
wound  of  entry,  and  that  the  wound  is  readily  reopened  to  its  whole  extent,  should  such 
a  step  be  advisable. 

"  The  detection  of  fragments  is  easiest  and  most  satisfactorily  done  with  the  finger, 
and  in  all  but  simple  punctures  the  opening  should  be  large  enough  to  allow  thoroughly 
efEective  digital  exploration.  The  determination  of  the  amount  of  brain  pulp  which 
should  be  removed  is  somewhat  more  diflicult ;  all  that  washes  away  readily  should  be 
removed,  and  its  place  is  usually  taken  up  by  blood. 

"  Few  fractures  of  the  base  are  suitable  for  treatment ;  the  only  ones  I  saw  were  those 
of  direct  fracture  of  the  roof  of  the  orbit  or  nose,  produced  by  bullets  passing  across  the 
orbits.  Here  the  advisability  of  interference  with  the  injured  eye  led  to  opening  of  the 
orbit,  and  sometimes  exposed  the  fracture. 

"  As  to  the  most  satisfactory  time  for  the  performance  of  these  operations  ...  in  head 
injuries  the  advantages  of  early  interference  were  more  evident  than  in  any  other  region. 
This  depended  on  the  fact  that,  as  in  civil  practice,  the  scalp  is  one  of  the  most  dangerous 
regions  as  far  as  the  auto-infection  of  the  wound  is  concerned,  and  one  of  the  most  difficult 
to  cleanse,  except  by  thorough  shaving." 

With  regard  to  the  treatment  of  retained  bullets,  which  are  stated  to  have  been 
distinctly  rare,  Mr.  Makins  advises  that  the  operation  should  not  be  undertaken  until  "  the 
patient  can  be  placed  under  the  best  conditions  which  can  be  secured.  .  .  .  Such  operations 
need  the  infliction  of  an  additional  wound,  require  great  delicacy,  aud  may  be  very 
prolonged  in  performance."  Earlier  interference  is  only  indicated  where  the  bullet  has 
tried  to  escape,  or  secondary  symptoms  develop  pointing  to  irritation. 

B.  Other  foreign  bodies  besides  bullets  which  may  penetrate  the 
brain  are  knife-x>oints.  These,  with  their  tendenc}-  to  form  cerebral 
abscess,  have  alread}'  been  alluded  to  (p.  250). 

C.  Another  class  of  body  which  may  be  met  with  by  the  surgeon  in 
civil  practice  is  shown  in  the  following  case  of  Mr.  Couper's:* 

A  house  painter  fell  twelve  feet  from  a  ladder,  impaling  the  right  side  of  his  skull  on 
the  spike  of  an  iron  palisade.  When  brought  into  the  hospital  there  was  a  clean-cut 
wound  three-quarters  of  an  inch  long,  immediately  under  the  right  ear,  partly  overlapped 
by  its  lobule.  In  this  the  end  of  a  large  rough  piece  of  metal,  corresponding  to  a  freshly 
broken  spike,  could  be  felt,  and  its  direction  could  be  inferred  to  be  upwards,  inwards, 
and  a  little  forwards  from  the  outer  wound,  which  was  situated  half  an  inch  under  the 
external  meatus  between  the  mastoid  process  and  the  ramus  of  the  jaw.  1'here  was  some 
bleeding  from  the  right  ear,  but  no  facial  or  other  paralysis.  The  patient  being  under 
chloroform,  Mr.  Couper  succeeded,  after  much  forcible  wrenching,  in  extracting  the 
iron,  the  head  being  as  far  as  possible  steadied  by  three  students  and  the  operator's 
hand.  During  these  efforts  three  or  four  ounces  of  blood  oozed  from  the  wound  ;  this 
haemorrhage  ceased  as  soon  as  the  iron  was  out,  but  a  small  quantity  of  semi-fluid  brain 
substance  flowed.  Right  facial  paralysis  came  on  two  days  after  the  injury,  then  delirium, 
restlessness,  and  on  the  seventh  day  left  hemiplegia,  followed  by  convulsive  attacks 
affecting  the  right  limbs  and  right  half  of  the  face.  Two  days  later,  or  nine  days  after  the 
accident,  the  patient  died. 

Necropsy. — No  pus  between  the  dura  mater  and  the  bone ;  dura  mater  healthy,  save 
for  congestion.  On  opening  it,  the  surface  of  the  right  hemisphere  showed  well-marked 
sub-arachnoid  meningitis.  The  posterior  part  of  the  right  middle  cerebral  lobe  had  been 
deeply  wounded  :  the  brain  substance,  at  this  spot  softened  and  streaked  with  pus,  was 


Lond.  Hosj}.  Rejiuiis,  vol.  ii  ;  Hutchinson's  Clin.  Surg.,  vol.  i.  p.  91,  pi.  xvii. 
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healthy  everywhere  else.  The  spike  had  ciiteitnl  just  under  the  apex  of  the  mastoid 
process,  I raversi'd  the  internal  ear,  and  <lriven  several  irregular  masses  of  petrous  bone 
througli  the  dura  mater. 

In  a  similar  case,  the  careful  use  of  chisel  or  gouge  wc^iild  loosen  tii*! 
foreign  Ixxly,  while  the  ojnMiing  up  of  the  wound  would  facilitate 
drainage  and  cleansing  the  parts  damaged,  including  the  hrain  itself 

and  its  niemln'anes. 


OPERATIONS   ON   THE   FRONTAL   SINUSES. 

Chief  Points  in  the  Surgical  Anatomy. — These  are  of  primary 
importance  as  it  is  never  to  be  forgotten  that  while  operative  interference 
witii  the  nuixillarv  antrum  is  a  very  safe  proceeding,  a  similar  step  in  the 
case  of  the  frontal  is  a  very  diflerent  matter  ;  owing  to  the  close  proximity 
of  the  cerebral  meninges  and  the  connnunication  of  these  sinuses 
with  the  ethmoid  and  nose,  tlie  risk  of  fatal  infection,  especially  osteitis 
and  meningitis,  is  now  always  present.  Extent. — The  degree  to  which 
the  limits  of  these  sinuses  vary  outwards,  upwards,  and  backwards  is 
•well  known.  The  last  mentioned,  or  the  depth,  is  the  most  important 
from  the  surgeon's  point  of  view.  Logan  Turner  gives  the  following  as 
averages.  Height,  ij  inches  ;  breadth,  I  inch  ;  depth,  |  inch.  When 
the  sinuses  are  asymmetrical,  one  may  extend  across  the  middle  line, 
reducing  its  fellow  to  a  mere  slit.  The  septum,  complete  in  health,  is 
often  perforated  in  disease  of  any  standing.  Thus,  where  both  sinuses 
are  diseased  and  connniuiicating,  discharge  may  appear  in  the  nose 
on  one  side  only  (Tilley).  While  the  posterior  wall,  thin  and  brittle  and 
marked  posteriorly  by  the  frontal  convolutions,  contains  no  diploe,  in 
the  anterior  wall  this  tissue,  though  slight  in  amount,  is  sufficiently 
present  to  be  the  seat  of  infective  osteitis.  The  floor  of  the  sinuses  at 
its  inner  and  posterior  part  is  formed  bj'^  the  anterior  ethmoidal  cells. 
The  bone  here  is  delicate,  readily  giving  way.  From  this  fact  and  the 
close  contiguity  of  the  openings  of  other  sinuses,  i.e.,  the  anterior 
ethmoidal  and  the  antral  to  that  of  the  frontal  in  the  middle  meatus,  infec- 
tion readily  spreads  from  one  to  the  other.  The  upper  opening  of  the 
naso-frontal  duct  lies  at  the  back  and  inner  part  of  the  inferior  wall  of 
the  sinus.  It  is  on  this  part  of  the  sinus,  i.e.,  that  just  above  the  internal 
angular  process,  that  the  surgeon  should  especially  keep  his  attention. 
The  duct  passes  through  the  antericn'  ethnoidal  cells.  Its  direction  is 
downwards  and  backwards.  Slightly  curved  backwards,  it  may  be 
tortuous  ;  sometimes  a  mere  slit  represents  the  upper  opening.  Aj^art 
from  the  results  of  disease,  difficulties  may  arise  in  the  passage  of  a 
probe  along  the  duct  owing  to  the  way  in  which  it  may  be  encroached 
upon  by  the  anterior  ethmoidal  cells,  and  its  varying  length  according 
as  it  opens  directly  into  the  upper  part  of  the  middle  meatus,  or  farther 
down,  in  the  groove  known  as  the  hiatus  semilunaris,  in  common  with 
the  openings  of  the  anterior  ethmoidal  cells  and  the  antrum.  The 
latter  is  the  more  common  of  the  two,  and  may  account  for  the  frequency 
with  which  the  antrum  is  also  involved.  The  site  of  the  opening  into 
the  middle  meatus  is  denoted  on  the  sui-face  by  the  level  of  tiie  internal 
canthus  (Godlee). 
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Chief  Indications  for  Operation. — These  will  be  chiefly  pain, 
evidence  of  retained  infective  material  and  altered  health,  hodil}'  and 
mental,  in  chronic  cases,  from  the  constant  swallowing  nnd  breathing 
of  such  material,  and  the  resulting  toxsemia.  I  shall  presume  that 
intra-nasal  treatment  is  not  available,  or  that  it  has  failed.  With  regard 
to  pain  there  is  a  wide  difference  between  acute  and  chronic  cases.  In 
the  former,  it  may  be  agonising  ;  in  the  latter,  as  long  as  the  fronto-nasal 
duct  is  patent,  it  is  much  less  prominent,  Dr.  R.  Milligan  {loc.  infr.  cit.) 
goes  so  far  as  to  say  of  these  cases  :  *'  Localised  pain,  which  is  such  a 
valuable  sj'mptom  in  the  diagnosis  of  deep-seated  suppuration,  is  usually 
conspicuous  by  its  absence.  It  is  true  that  pressure  over  the  floor  of 
the  sinus,  which  happens  to  be  its  thinnest  wall,  does  at  times  produce 
marked  pain,  but  an  almost  equal  amount  of  discomfort  is  not 
uncommon  when  similar  pressure  is  made  over  the  floor  of  the 
opposite  sinus.  The  finger  must  be  introduced  well  under  the  supra- 
orbital aich,  and  pressure  made  upwards  and  inwards."  Where  the 
surgeon  is  in  doubt  as  to  the  need  of  an  operation,  the  chief  point  for 
him  to  weigh  is  whether  adequate  drainage  exists.  Where  the  fronto- 
nasal duct  remains  patent,  and  patients  defer  operation,  they  must 
clearly  understand  the  need  of  attending  regularly  to  report  their  con- 
dition and  to  allow  of  the  removal  of  the  polypi  or  granulation-masses 
which  arise  here,  as  elsewhere  in  the  course  of  long-continued  suppura- 
tion. In  such  cases,  the  patients  must  be  warned  of  the  risks  of  fresh 
attacks,  e.g.,  of  influenza,  in  interfering  with  the  escape  of  discharge, 
and  of  resulting  cerebral  complications,  as  in  the  more  familiar  instance 
of  imperfect  drainage  through  an  ulcerated  membrana  tympani  in  otitis 
media.  Operation  is  strongly  indicated  where  the  discharge  is  profuse, 
where  the  sinus  is  distended  without  escape  of  discharge  by  the  nose,  and, 
especially,  where  there  has  been  any  threatening  of  cerebral  trouble, 
and  where  the  antrum  is  involved  as  well.  Another  point  that  should 
have  weight  is  that  the  longer  operation  is  defei'red  the  more  prolonged 
will  he  the  after-treatment,  and  the  greater  the  risk  of  deformity.  Two 
other  indications  to  be  added  to  the  above  are  the  presence  of  a  dis- 
charging sinus,  and  the  possibility  that  the  patient  ma}'  be  remote  from 
surgical  assistance    (Tilley). 

If  the  question  of  prognosis  after  operation  be  raised,  most  autho- 
rities speak  most  decidedly  as  to  the  completeness  of  the  cure. 
Dr.  Milligan  {loc.  infr.  cit.)  takes  a  less  sanguine  view  with  regard  to 
the  entire  disappearance  of  pus.  And  he  is  speaking  from  an  experi- 
ence of  fort}'  cases.  While  tiiis  authority  considers  "a  very  guarded 
prognosis  always  advisable,  after  opening  and  draining  the  sinus  head- 
ache disappears,  and  the  state  of  the  general  health  becomes  much 
improved." 

Operation  (Figs.  123  and  124). — This  will  vary  according  as  the  case 
is  acute  or  chronic,*  and  one  complicated  with  disease  elsewhere. 

Owing  to  the  risk  of  infective  troubles  alluded  to  below,  every  pains 
should  be  taken  in  the  preliminary  sterilisation.  Not  only  are  the  eye 
brows  to  be  shaved  and  skin  thoroughly  cleansed,  but  all  the  parts 

*  I  would  here  repeat  the  advice  given  at  p.  286.  Where  the  surgeon  is  about  to  operate 
for  the  first  time  on  a  frontal  sinus,  he  should  go  over  the  field  on  a  skull,  fixing  this  in 
a  vice. 
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Line  of  incision  for  radical  operatidn  on  frontal  sinus.     (Tillej'.)' 
Fig.  124. 


Cavity  of  sinus  after  removal  of  the  anterior  wall  and  of  diseased  mucous  membrane. 
The  dotted  line  indicates  upward  extension  of  the  sinus.     (Tilley.) 

*  These  figures  are  taken  from  a  paper  by  Dr.  H.  Tilley  (Z^w.,  May  21,  1904,  p.  1414). 
To  this  and  another  practical  paper  by  the  same  authority  QBrif.  Med.  Journ.,  Aug.  30, 
1002,  p.  .582),  and  one  by  Dr.  R.  Milligan''(^r/Y.M//'rf.V(w;«.,  Jan.  2S.  1905,  p.  171),  I  refer 
my  readers. 
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adjacent  to  the  field  of  operation  are  to  be  rendered  as  sterile  as  possible. 
This  will  include  attention  to  the  nose  (with  removal  of  polypi,  and,  if 
the  needful  experience  be  at  hand,  of  the  anterior  part  of  the  middle 
turbinal,  to  facilitate  drainage),  mouth,  teeth  (more  particularly  if  the 
antrum  requires  simultaneous  attention),  and  the  lachrymal  ap])aratus. 

Ether*  having  been  given  and  the  posterior  nares  blocked  by  a  sponge 
secured  with  tape,  an  incision  is  made  curving  from  within  outwards, 
commencing  above  the  site  of  the  internal  palpebral  ligament,  i.e.,  a 
little  below  the  inner  end  of  the  eyebrow  (Figs.  123  and  124).  The 
incision  should  be  immediately  below  the  line  of  the  eyebrow  and 
extend  to  the  junction  of  its  middle  and  outer  thirds.  At  its  inner  part 
it  should  i^ass  down  to  the  bone  at  once,  the  outer  part  being  made 
more  superficially  at  first,  especially  in  slighter  cases,  so  as  to  sjDare 
the  supraorbital  nerve  if  possible. 

The  incision  is  on  no  account  to  pass  below  the  supraorbital  ridge, 
which  is  always  to  be  preserved.  The  periosteum  having  been  cleanly 
divided  f  the  soft  parts  are  raised  |  with  an  elevator.  The  bone  is  then 
removed  with  gouge  or  chisel  and  mallet,  or  a  quarter  inch  trephine, 
commencing  on  the  supraorbital  margin  vertically  above  the  inner 
canthus.  No  undue  force  is  to  be  used  with  the  mallet ;  the  e3^e  may 
be  protected  with  a  sterilised  pad.  The  sinus  having  been  opened, 
its  extent  is  ascertained  with  a  probe,  and  the  opening  enlarged  chiefly  in 
an  upward  and  outward  direction.  The  amount  of  bleeding  during 
this  stage  varies ;  if  considerable,  it  is  best  met  b}'  removing  the  bone 
as  rapidly  as  is  consistent  with  safety  and  then  firm  plugging.  Suitable 
dossils  of  sterilised  gauze  and  adrenalin  solution  (i  in  1000)  should 
be  at  hand  for  this  purpose,  with  smaller  ones  for  cleansing  the 
recesses  of  the  sinus.  As  the  bone  is  removed,  the  mucous  membrane, 
normal]}'  thin  and  bluish  in  colour,  now  more  livid  red,  thickened  and 
friable,  will  protrude  into  the  opening.  When  ojjened,  muco-pus,  pus,§ 
granulation-polypi  or  exposed  bone  will  be  met  with  according  to  the 
duration  of  the  case.  On  this  depend  the  further  steps  of  the  operation. 
If  it  be  a  recent  one   dating  to   an  acute  infection    from    the    nose, 

*  This  operation  is  one  in  which  it  is  probably  safer  to  rely  upon  ether  throughout. 
G.  Fetterolf,  of  Philadelphia,  has  drawn  attention  (^Amer.  Med.,  March  19,  1904)  to  a  case 
in  which  cardiac  inhibition  took  place  reflexly  from  irritation  of  the  peripheral  fibres  of 
the  fifth  nerve  during  an  operation  for  chronic  empyema  of  the  frontal  sinus.  Each  time 
that  the  curette  was  applied  there  was  a  marked  diminution  in  the  force  and  frequency  of 
the  pulse,  together  with  distinct  cyanosis.  The  path  of  the  impulse  is  through  the  sensory 
branches  of  the  fifth  to  the  fourth  ventricle,  and  so  to  the  vagus.  Fetterolf  explains  in 
this  way  some  of  those  accidents  which  have  occurred  during  dental  and  adenoid  opera- 
tions, and  maintains  that  it  is  a  safe  rule  never  to  use  chloroform  when  the  area  to  be 
operated  on  is  supplied  by  sensory  fibres  of  the  fifth  nerve. 

t  Dr.  H.  Tilley  has  found  from  an  examination  of  120  skulLs  that  a  quarter  inch 
trephine  applied  to  the  lower  margin  of  the  frontal  bone  between  the  middle  line,  and  one 
drawn  vertically  upwards  from  the  internal  angular  process,  will  in  all  cases  open  the 
sinus,  if  one  exist. 

X  Especial  care  must  be  taken  to  deal  gently  with  the  periosteum  in  cases  where  it  will 
be  needful  to  obliterate  the  sinus.     In  such  cases  this  membrane  plaj's  an  important  part. 

§  The  amount  of  this  in  a  sinus  which  has  been  discharging  freely  by  the  nose  may  be 
small.  While  there  is  no  specific  organism,  the  following  have  from  time  to  time  been 
demonstrated  in  pus  from  infected  sinuses — streptococci,  staphylococci,  meningococci, 
pneumococci,  and  the  bacilli  of  Pfeiffer  and  Friedlander  (Milligan). 
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e.g.,  inriueiizii,  and  it"  the  sinus  is  a  small  one,  it  will  be  sutlicient  to 
remove  the  nntciior  wiill  suHicieiitly  to  admit  of  cleansing  the  sinus 
c'()ni|)h't(dy  and  lindiii<j[  the  oiilice  of  the  fronto-nusal  (hict.  A  drainage 
tiiht!  is  passed  ah)Mg  this  into  the  nose,  the  upper  end  hcing  brought  <jut 
througli  the  lower  and  inner  margin  of  the  incision  whicii  is  never  to 
be  closely  sutured.  These  i)oints  will  now  be  taken  in  detail.  The 
anterior  wall  having  been  cut  away  the  mucous  membrane  is  first 
wiped  clean  with  dossils  of  gauze,  any  granulation-polypi  removed,  but 
the  membrane  itself  should  not  be  removed  in  its  entire  thickness,  the 
object  of  tlie  ()i)erator  being  to  get  it  into  a  condition  to  throw  out  healthy 
granulations  and  aid  in  tiie  obliteration  of  tlie  cavity.  1^'or  this  puri)ose 
pure  carbolic  acid  or  solutions  of  fornuilin,  or  zinc,  chloride  (gr.  40 — oz) 
should  be  applied.  If  the  case  be  of  any  duration,  it  will  be  needful 
to  scrutinise  the  cavity  for  any  loculi  or  recesses  in  which  infective 
material  may  lurk.  In  exploring  these  with  a  small  spoon,  especial 
care  is  needed  in  dealing  with  the  inferior  and  posterior  walls,  the 
former  on  account  of  the  meninges,  the  latter  chiefly  on  account  of  the 
pulley  of  the  superior  oblique  (p.  337).  If,  accidentally,  any  opening  be 
made  in  the  posterior  wall,  this  must  be  at  once  plugged  with  sterile 
gauze  wrung  out  of  pure  carbolic  acid,  until  the  operation  is  com- 
pleted. According  to  Dr.  Tilley,  diverticula  of  the  main  sinus 
exist  especially  below  the  main  sinus.  Their  openings  are  easily 
missed.  The  next  step  will  be  to  find  the  fronto-nasal  duct  at  the 
junction  of  the  posterior  and  inner  walls  with  a  curved  probe  or  small 
bougie.  When  this  is  found,  the  surgeon  must  decide  for  himself  as 
to  whether  he  will  leave  a  tube  in  or  no.  My  own  opinion  is  that  it 
is  only  in  recent  acute  cases,  where  the  sinus  is  a  small  one,  where  the 
operator  is  satisfied  that  it  is  left  in  a  sterile  condition,  where  the 
fronto-nasal  duct  is  adequate,  that  it  is  safe  to  dispense  with  a  tube. 
I  should  add  here  that  ni}^  experience  is  limited  to  three  cases  of  recent 
disease  and  one  of  chronic  suppuration.  In  two  of  the  recent  cases,  I 
left  a  tube  in  for  the  first  thirt3'-six  hours,  and  the  healing  was  com- 
plete in  ten  days.  In  the  third  I  omitted  to  use  a  drainage-tube, 
suppuration  reappeared  in  a  few  days,  necessitating  re-opening  of 
the  wound  and  insertion  of  a  tube.  Very  possibly,  greater  care  in 
cleansing  the  cavity  might  have  obviated  the  need  of  this  step.  While 
some  writers  consider  it  sufficient,  in  recent  cases  where  the  fronto- 
nasal duct  is  patent,  to  dispense  with  a  tube  and  any  plugging  with 
gauze  and  to  suture  the  wound  completely,  I  believe  it  to  be  safer, 
owing  to  the  uncertainty  as  to  whether  all  sources,  e.g.,  intra-nasal,  of 
infection  have  been  removed,  to  use  a  small  tube  in  these  cases, 
bringing  one  end  out  through  the  lower  part  of  the  incision  and 
the  other  through  the  nostril.  If  all  is  doing  well,  it  may  be  removed 
on  the  second  or  third  day  and  the  remaining  sutures,  of  gossamer 
salmon  gut,  now  tied. 

In    chronic  cases  there    can   be    no   doubt  on   this    question :    the 
patency  of  the    duct   must  be    restored    to    ensure    a    medium-sized 

drainage  tube  being  passed  as  above.     To  enable  this  to  be  done  and 

•  1      ■        1     J 

at  the  same  time  to  remove  parts  which  are  certain  now  to  be  involved 

(p.  329),  the  anterior  ethmoidal  cells  which  lie  in  front  of  the  probe 

acting  as  a  guide  in  the  duct  must  be  broken  through  and  removed  with  a 

small  gouge,  curette  and  burrs.    To  enable  this  to  be  done  efficiently,  it 
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will  be  well  in  severe  cases  to  prolong  the  skin  incision  carefully  down- 
wards and  to  detach  the  periosteum  downwards  and  backwards.  Attention 
must  be  paid  at  this  stage  to  the  pulley  of  the  superior  oblique.  If 
this  be  detached  cleanly  and  witbout  damage,  any  after-trouble  {vide 
infra)  will  be  slight  and  temporary.  Any  interference  with  vision 
which  may  show  itself  for  a  few  days,  is  more  likely  to  be  caused 
by  inflammatory  exudation. 

In  difficult  cases  passage  of  the  tube  and  breaking  down  of  the 
anterior  ethmoidal  cells  will  be  facilitated  by  the  introduction  of  the 
little  finger  through  the  nostril  and  the  introduction  by  this  route  of 
small  ring-shaped  curettes.  But  it  will  be  safer  to  do  most  of  the 
work  from  above,  the  probe  in  the  sinus  being  a  guide  as  to  the  amount 
of  bone  which  lies  in  front  of  it  and  which  may  be  safely  removed. 

The  ends  of  the  drainage-tube  should  be  placed  as  above  advised, 
and  it  should  carry  a  silk  loop  above  to  admit  of  its  being  replaced. 
When  the  essential  point  of  free  drainage  is  secured,  the  operator 
must  decide,  in  chronic  and  advanced  cases,  as  to  the  advisability 
of  removing  freely  the  anterior  and  inferior  walls  of  the  sinus.  He 
will  have  explained  to  the  jiatient  that  such  obliteration  is  more 
likely  to  lead  to  a  certain  and  less  delayed  cure,  but  at  the  cost  of 
an  evident  depression.  Where  the  decision  is  left  to  the  surgeon, 
the  size  of  the  sinus,  as  manifested  by  a  probe  (the  larger  the  cavity, 
the  greater  the  disfigurement  resulting),  the  age  and  sex  of  the  patient, 
the  extent  of  the  disease,  and  especially  the  presence  of  caries,  will 
guide  him  in  coming  to  a  decision.  I  would  add  one  other  indica- 
tion here.  In  some  cases  no  duct  can  be  found  by  a  probe ;  in  a 
few,  after  most  careful  attempts,  the  surgeon  may  fail  in  securing  a 
new  and  adequate  track  for  drainage  :  in  these  cases  the  cavity  should 
be  obliterated,  otherwise,  caries,  reopening  of  the  wound  and  a  per- 
sistent sinus  are  certain  to  follow.  It  need  scarcely  be  added  that 
in  advanced  cases  there  is  additional  urgenc}'  for  attention  to  the 
details  already  given  as  to  the  need  of  removing  all  diseased  tissues, 
finding  any  diverticula,  and  taking  every  precaution  to  leave  the  cavity 
in  as  sterile  a  condition  as  possible.  Before  the  wound  is  dressed, 
all  its  recesses  should  be  dried  out,  and  wiped  over  again  with  pure 
carbolic  acid,  and  any  small  plug  which  has  been  inserted  in  a  pos- 
sible opening  in  the  posterior  wall  removed.  The  drainage-tube, 
which  has  its  two  ends  projecting  as  indicated  above,  should  have  one 
or  two  openings  in  its  upper  part  only.  It  is  now  syringed  through, 
and  the  cavity  lightly  packed  with  sterile  gauze,  so  as  to  absorb  blood, 
etc.,  one  end  of  this  is  brought  out  at  the  lower  angle  of  the  incision 
by  the  side  of  the  tube.  The  outer  part  of  the  wound  only  is  then 
sutured  with  gossamer  salmon  gut.  Boracic  acid  fomentations  are 
always  to  be  preferred  to  dry,  and  a  sealed  dressing  is,  in  my  opinion, 
never  to  be  employed,  even  in  acute  and  recent  cases.  Finally,  the 
plug  in  the  posterior  nostril  is  removed. 

By  some,  india-rubber  plugs — e.g.,  Dr.  Lack's — shaped  like  a 
Morrant  Baker's  indiarubber  tracheotomy  tube,  are  advised.  I  am 
well  aware  that  it  is  easier  to  insist  on  adequate  and  prolonged 
drainage,  than  to  ensure  its  attainment  in  all  cases.  In  some,  the  tube 
causes  irritation,  in  others  it  becomes  blocked,  and  we  are  all  aware 
that  drainage-tubes  may  be  sources  of  infection.      On  the  other  hand. 
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the  iiiii)ortauce  of  securing  patency  of  the  fronto-nasal  duct,  to 
make  certain  of  the  cure  renniining  th()r(jugli,  is  paruniount.  Irritation 
and  hh)i'kin}^  of  the  tube  arc  best  avoided  l>y  nialdn;^  a  free  passage  for 
the  tube  U)  lie  in,  infection  by  the  tube  by  remembering  that  keeping 
the  skin  about  the  wound  and  the  nose  as  sterile  as  possible,  is 
important  after  as  well  as  before  the  operation. 

The  operative  stei)s  in  the  more  ordinary  cases  of  acute  and  chronic 
disease  of  tiie  frontal  sinus  having  been  considered,  it  remains  to  refer 
to  some  inori'  complicated  cases,  i.e.,  thijse  in  which  nu^re  than  one 
sinus  is  involved.  Where  the  disease  is  bilateral,  the  scarring  will  be 
less  if  the  sinuses  are  treated  by  separate  incisions.  Where  this 
method  is  adoi)ted  at  one  time,  the  operator  must  not  be  hurried  when 
he  deals  with  the  secoiul  sinus,  or  the  result  is  certain  to  be  imperfect. 
A  median  inverted  "f-shaped  incision  may  be  made  use  of  in  men  ; 
judging  from  one  case  of  mine  the  scar  becomes  much  less  noticeable 
with  time,  but  this  method  gives  less  room.  For  this  reason  especially 
I  shouhl  prefer  the  other  method,  but  I  should  always  prepare  the 
patient  for  the  need  of  two  operations. 

Of  the  other  sinuses,  disease  of  the  ethmoid  and  antrum  most 
frequently  complicates  that  of  the  frontal  ones.*  Transillumination,! 
the  number  of  polypoid  masses,  the  amount  of  suppuration,  plugging 
the  upi)er  nares  after  cleansing  the  middle  meatus  and  noting  whether 
pus  comes  into  the  nose  below  the  plug  or  from  above  on  its  removal 
(this  will  not,  of  course,  exclude  the  ethmoidal  sinuses)  may  be  of 
help  here.  The  use  of  adrenalin  solution  with  eucaine  may  diminish 
the  bleeding,  often  troublesome  in  the  manipulations  needful  here. 
Further,  there  may  be  the  history  of  previous  dental  trouble.  When 
the  surgeon  feels  assured  as  to  the  coexistence  of  frontal  and  antral 
suppuration,  he  may  be  in  doubt  as  to  which  sinus  he  will  deal  with 
first.  Dr.  Tilley  {Lancet,  May  21,  1904,  p.  1416;  Brit.  Med.  Journ., 
Aug.  30,  1902,  p.  585)  is  strongly  of  opinion  that  the  upper  sinuses 
should  be  dealt  with  first,  as  the  pus  may  be  formed  above,  the  antrum 
merely  acting  as  a  reservoir.  The  surgeon  will  have  an  additional 
reason  for  following  this  advice  in  the  fact  that  by  waiting  to  see  if 
operation  on  the  upper  sinuses  suffices,  he  will  be  better  able  to  deal 
with  other  mischief  if  this  prove  necessary,  than  if  he  had. attempted 
to  cope  with  several  sinuses  at  one  time.  The  chief  types  of  combined 
sinus  disease  and  the  mode  of  their  production  are  given  by  Dr. 
Lermoyez,  of  Paris  {Brit.  Med.  Joiirn.,  Aug.  30,  1902,  p.  581). 

Operations  on  the  maxillary  antrum  are  described  below  at  {q.v.). 
I  have  said  nothing  on  the  subject  of  the  sphenoidal  sinses  ;  owing 
to  their  inaccessibility  and  important  surroundings  operative  attacks 

*  It  is  a  matter  of  comparative  rarity  to  find  only  one  sinus  or  one  group  of  cells  affected ; 
in  the  vast  majority  of  cases  two  or  more  sinuses  are  involved.  Zuckerkandl,  with  his 
great  and  unique  experience,  never  found  a  single  case^ttfi  mortem  in  which  frontal  sinus 
suppuration  was  uncomplicated  with  ethmoidal ;  and  E.  Fraenkel,  in  146  necropsies,  did 
not  find  one  uncomplicated  case  of  suppurative  frontal  sinusitis.     (Milligan.) 

■f  This  refers  to  the  antrum.  The  value  of  transillumination  of  the  frontal  sinuses,  the 
lamp  being  placed  beneath  the  inner  third  of  the  supraorbital  arch,  is  disputed.  Dr. 
Milligan  considers  the  results  to  be  so  uncertain  as  to  be  unreliable.  Prof.  Goldmann,  of 
Freiburg,  claims  that  an  exact  image  of  the  frontal  sinus  and  information  as  to  its 
development,  etc.,  can  be  obtained  by  the  X-rays,  and  describes  his  metbotl  (^Lancet, 
Jan.  6,  1906,  p.  20). 
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here  should  be  left  to  especially  skilled  hands.  Possibly  an  exception 
may  be  made  for  cases  where  the  finger  passed  into  the  naso-pharynx 
detects  obvious  caries  on  the  anterior  wall  of  the  sphenoidal  sinuses  ; 
where  the  mischief  is  less  evident,  where  the  orifice  by  which  the 
mischief  in  these  sinuses  —  caries,  polypoid  granulations  —  requires 
finding  by  a  probe  and  needs  enlarging,  the  general  surgeon  should 
leave  these  cases  alone. 

After  treatment. — A  varying  amount  of  oedema  and  ecchymosis  in 
the  loose  tissues  of  the  eyelid  is  certain.  In  acute  cases  the  tube  may 
be  removed  from  the  nose  on  the  second  or  third  day,  and  the  sutures 
left  untied  at  the  operation  now  adjusted,  not  too  tightly.  A  sealed 
dressing  may  usually  be  applied  at  the  end  of  seven  or  ten  days.  Jn 
chronic  cases  the  after-treatment  is,  necessarily,  much  more  prolonged. 
At  the  end  of  twenty-four  or  forty-eight  hours,  according  to  the  state 
of  the  parts  left  and  the  course  which  the  case  is  running,  the  gauze 
should  be  removed.  If  the  above  conditions  are  favourable,  it  need 
not  be  replaced,  a  strip  only  being  now  left  in  the  lower  angle  of  the 
wound  to  promote  fi-ee  drainage.  "When  it  is  removed,  assiduous 
attention  will  be  required  to  irrigation,  e.g.  with  hydrogen  peroxide,  or 
syringing,  and  the  nose  and  mouth  must  be  kept  clean,  e.g.  with 
chinosol.  The  first  changing  of  the  drainage-tube  should  be  left,  if 
possible,  until  the  third  day,  and  is  much  facilitated  by  leaving  silk 
attached  to  the  tube  originally  left  in  position.  It  should  always  be 
withdrawn  from  above  downwards.  The  drainage-tube  should  not  be 
dispensed  with  until  the  discharge  is  scanty  and  serous  looking.  This 
often  requires  a  period  of  four  or  five  weeks.  In  one  case  of  chronic 
disease,  in  a  patient  of  65,  with  a  huge  right  sinus,  typical  eggshell 
crackling,  and  downward  protrusion  of  the  eyeball,  it  was  seven  weeks 
before  the  wound  was  closed,  the  drainage-tube  being  continued  for  a 
month.  Two  features  of  interest  in  this  case  were  the  inspissated, 
cholesteatomatous  nature  of  the  contents,  and  tlie  fact  that  the 
sinuses  communicated  by  an  aperture  as  large  as  a  sixpence.  This 
allowed  of  the  left  sinus,  much  less  aff"ected,  being  dealt  with  without  a 
second  incision.  As  soon  as  it  is  safe  to  leave  ofi"  the  boracic  acid 
fomentations,  firm  pressure  with  sterilised  pads  and  a  knotted  bandage 
will  be  found  helpful. 

Possible  Sequelae  after  Operations  on  the  Frcntal  Sinuses. — The 
chief  of  these  are — i.  Infective  trouble.  In  spite  of  care,  osteitis,  light- 
ing up  into  fresh  activity  of  quiescent  mischief  in  adjacent  parts, 
meningitis  and  cerebral  abscess  are  all  grave  possibilities  to  be  borne  in 
mind.  Dr.  Tilley  {loc.  supra  cit.)  mentions,  with  most  helpful  candour, 
two  cases  which  ended  fatalh^  the  one  five  weeks,  the  other  not  until  nine 
months  after  the  operation.  One  of  these  had  been  performed  by  the 
method  known  as  Luc's,  in  which  a  funnel-shaped  tube  is  employed, 
with  its  wider  end  resting  on  the  floor  of  tlie  frontal  sijius,  while  the 
external  wound  is  completely  sutured,  a  method  which  Dr.  Tilley  has 
abandoned.  In  the  following  case  recorded  by  Dr.  Gibson  of  New  York 
{Amer.  Juurn.  Med.  Sci.,  March,  1899,  p.  305),  the  speedier  onset  of 
the  fatal  result  and  its  explanation  are  instructive. 

A  patient  who  had  been  twice  operated  on  for  empyema  of  the  left  frontal  sinus,  with- 
out any  drainage  by  the  nose  being  established,  came  under  his  care  with  a  discharging 
sinus  at  the  seat  of  the  former  operations.     The  opening  having  been  enlarged,  the  sinuses 


OPERATIONS    ON   THK    FIIOXTAL   SINUSES. 


?>?>7 


were  curetted,  cleansed,  and  drained  throuprh  tlie  nose.  Septic  meningitis  followed,  and 
the  patient  died  nine  days  later.  The  necropsy  showed  that  the  right  frontal  sinus  communi- 
cated with  the  inner  surface  of  the  skull.  The  nature  of  the  opening  remains  uncertain. 
Dr.  Gibson  points  out  that  his  case  shows  the  necessity,  in  patients  in  whom  both  sinuses 
are  affected,  of  emptying  these  by  a  median  opening  common  to  both,  and  not,  by  an 
opening  placed  laterally,  draining  one  sinus  through  the  other. 

Dr.  Milligiin,  in  liis  large  experience  of  operation  in  40  cases,  met 
witli  two  doatlis  from  infective  meningitis  and  cerebral  frontal  abscess. 

2.  Persistence  of  the  disease.  This  may  be  due  to  an  incomplete 
operation,  or  to  mischief  in  the  opposite  sinus,  or  in  those  of  the 
ethmoid,  antrum,  etc. 

3.  Disfigurement,  This,  chiefly  marked  in  cases  where  the  sinus 
is  chiefly  developed  antero-posteriorly,  may,  if  persistent  in  young  sub- 
jects, be  probably  remedied  by  the  injection  of  paraffin  (q.v.). 

4.  A  form  of  diplopia,  from  injury  to  the  pulley  of  the  superior 
oblique  :  this  is  usually  temporary  and,  with  other  minor  sequelae  such 
as  ecchymosis  and  altered  sensation  over  the  brow,  needs  no  further 
mention. 

5.  Dr  Milligan  has  noticed  in  several  cases  the  development  of  a 
keloid  scar  some  months  after  operation.  This  he  attributes  to  the 
constant  action  of  the  fibres  of  the  orbicularis  palpebrarum  prevent- 
ing local  rest  to  the  tissues.  In  the  same  way  he  considers  the 
movements  of  the  platysma  as  responsible  for  the  keloid  appearance  of 
scar  after  operations  upon  the  neck.  The  ages  of  the  patients  and  the 
time  occupied  by  the  healing  are  not  mentioned,  but  there  is  no  doubt 
that,  in  cases  where  primary  union  has  been  secured,  scars  in  the  neck, 
«.(/.,  after  partial  removal  of  the  thyroid,  may  take  on  a  keloid  condition 
some  time  after  an  operation,  in  those  no  longer  young. 
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CHAPTEB  III. 

CEREBRAL  LOCALISATION  IN  REFERENCE  TO 
OPERATIONS. 

OPERATIONS  ON  THE  BRAIN. 

CEREBRAL    LOCALISATION    IN    REFERENCE    TO 
OPERATIONS    (Figs.  125  to  130). 

Motor  Area. — The  motor  area,  or  that  part  of  the  cortex  in  which 
lesions  cavise  paralysis  on  the  opposite  side  of  the  bod}',  lies  beneath  the 
anterior  half  of  the  parietal  bone.  It  ma}'  be  said  to  be  in  form  a 
parallelogram,  about  an  inch  wide,  with  its  centre  traversed  obliquely 
by  the  fissure  of  Rolando. 

Speaking  succinctly,  but  perhaps  with  sufficient  accuracy  for  prac- 
tical purposes,  paralysis  or  convulsions  limited  to  one  lower  extremity 
need  the  trephine  at  the  upper  end  of  the  opposite  motor  area,  paralysis 
of  the  arm  at  the  middle  third,  paralysis  of  the  face  at  the  lower  third. 
The  centre  of  speech  lies  (on  the  left  side)  at  the  lower  and  anterior 
angle,  or  a  little  below  and  in  front  of  the  area.  Three  applications  of 
a  trephine  with  chipping  away  of  bone  will  expose  the  motor  area 
for  thorough  examination  ;  if  the  paralysis  is  distinct  and  limited,  one 
or  two  applications  W'ill  probably  suffice  to  find  the  lesion.  Where 
lesions  are  combined  (p.  343),  points  intermediate  between  the  respec- 
tive centres  must  be  exposed. 

The  following  aids  in  finding  the  fissure  of  Rolando  will  be  useful. 
I  shall  give  several  as  it  is  always  well  to  check  one  by  others.  It 
will  be  seen  that  they  are  very  simple,  easily  remembered,  and  that 
they  do  not  involve  the  calculation  of  angles,  or  the  need  of  cerebro- 
graphometers  or  goniometers. 

i.  The  upper  end  of  the  fissure  is  found  about  ^  inch  beliind  a  point 
midway  between  the  root  of  the  nose  and  the  external  occipital  protuber- 
ance ;  the  lower  end  is  about  i  inch  behind  the  bifurcation  of  the 
Sylvian  fissure.  This  bifurcation  corresponds  to  a  point  2  inches 
behind  and  5-  inch  above  the  level  of  the  external  angular  process  of 
the  frontal  bone. 

ii.  Mr.  Godlee,  in  a  case  that  has  made  history  in  the  subject  of 
operations  for  cerebral  growths  (p.  346),  used  the  following  simple 
method  of  exposing  the  fissure  of  Rolando  in  its  middle  third  : 

(i)  A  line  was  drawn  between  the  glabella  and  occipital  protuberance. 

(2)  At  a  right  angle  to  this  a  line  was  drawn  vertically  downwards 
through  the  front  of  the  external  auditory  meatus. 

(3)  Parallel  to  the  last  a  line  was  drawn  vertically   upwards  at  the 
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level  of  the  posterior  border  of  the  mastoid  process,  reiichinf,'  the 
longitudiiml  line  (i)  about  2  inches  behind  the  second. 

(4)  From  the  junction  of  the  lines  i  and  3,  one  was  drawn  diagonally 
downwards,  reaching  the  second  about  2  inches  above  the  external 
auditory  meatus.  This  was  believed  to  rei)resent  the  direction  of  the 
fissure  of  llolando. 

iii.  The  metiiod  devised  l)y  the  late  Mr.  Anders(jn  and  Mr.  Makins 
(Fig.  127)  is  somewhat  similar  to  the  foregoing. 


+  Most  prominent  part  of  the  parietal  eminence.*  f.R.,  Fissure  of  Rolando. 
Sij.f.,  Sylvian  fissure.  Sy.k.f.,  Horizontal  line  of  Sylvian  fissure.  The  ascending 
limb  would  start  2  inches  behind  and  a  little  above  the  external  angular  process, 
running  straight  up  for  an  inch  between  the  letters  a  and  /  at  SijM.f.  i  and  2 
/»•./.,  First  and  second  frontal  fissures,  i,  2,  3  fr.c,  First,  second,  and  third 
frontal  convolutions,  i  and  2  t.s.f.,  First  and  second  temporo-sphenoidal  fissures. 
I,  2,  3  t.s.c,  First,  second,  and  third  temporo-sphenoidal  convolutions.  (After 
Reid.) 

(i)  A  line  A  B  is  drawn  from  the  glabella  to  the  external  occipital 
protuberance. 

(2)  The  half-way  point  C  is  joined  to  one  D  situated  just  in  front  of 
the  ear  on  a  level  with  the  external  auditory  meatus. 


*  I  think  that  this  point  is,  in  Fig.  125,  placed  too  far  back.  Messrs.  Anderson  and 
Makins,  in  a  paper  on  "  Cranio-cerebral  Topography"  (^Journ.  Aiiat.  and  Phyn.,  vol.  xxiii. 
p.  445),  state  that  the  parietal  eminence  is  usually  placed  about  midway  in  a  line  corre- 
sponding to  0  D,  Fig.  127.  While  the  parietal  eminence  is  liable  to  vary,  I  should  have 
thought  that  it  was  very  rarely  placed  so  far  forwards  as  the  above  writers  state.  Prof. 
Turner  {loc.  infra  cit.)  considers  that  this  eminence  corresponds  to  the  supramarginal 
convolution. 

22 — 2 
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(3)  The  lower  third  of  this  line  C  D  is  marked  off  at  E,  and 

(4)  A  line  F  E  is  drawn  to  the  most  prominent  part  on  the  outer 
border  of  the  orbit  at  the  outer  end  of  the  eyebrow.  This  gives  the 
direction  of  the  horizontal  limb  of  the  fissure  of  Sylvius. 

The  upper  end  of  the  fissure  of  Rolando  is  found  at  G,  about  a 
centimetre  (f  of  an  inch)  behind  C,  and  runs  from  here  in  the  direction 
G  H, — H  being  on  the  line  E  F  about  i  centimetre  in  front  of  E. 

The  Anderson-Makins  method  is  largely  used  in  America  and 
the  Continent.  I  have  given  several  ;  wliile  any  of  them  can  easily 
be  remembered  for  emergencies,  it  is  well  to  have  others  to  check 
these  by,  owing  to  variations  in  different  skulls  and  brains,  when  an 
important  operation,  e.g.,  for  cerebral  growths  or  removal  of  a  bullet  is 

Fig.  126. 


Diagram  (after  Eberstaller)  of  the  fissures,  convolutions,  and  the  functional 
areas,  with  their  extent  on  the  right  hemisphere  of  the  brain.     (StaiT.) 

being  planned.  Very  slight  inaccuracies  in  mapping  out  an  area, 
especially  when  this  is  left,  to  be  done  rather  hurriedly,  just  before 
the  operation,  may  easily  lead  to  incomplete  exposure  of  the  spot 
desired  (p.  366). 

With  regard  to  the  directions  already  given  and  those  to  follow,  it 
must  be  remembered  that  the  eminences  and  sutures  of  the  skull,  and 
the  relations  of  the  sulci  and  convolutions  beneath  to  the  cranial  surface, 
are  liable  to  variations.*  I  believe  that  the  points  here  given  will  be 
found  easily  defined,  and  occupying  a  central  position  with  regard  to 
the  brain  beneath  and  its  possible  variations.  The  surgeon  must  be 
prepared  to  use  his  trephine  and  other  instruments  freely. 

Position  of  the  Chief  Sutures  (Figs.  129,  130). — After  considering 
that  most  important  part  of  the  brain,  the  motor  area,  which  lies  under 


*  See  papers  by  Prof.  Turner,  Juurn.   of  Anat.  and  Plujs.,  vol.  xviii.  ;    Mr.   Hare, 
vol.  viii.  ;  and  Messrs.  Anderson  and  Makins,  loc.  siijn-ti  cit. 
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the  parietiil  hn\w,  it  will  ho  well  to  rccull  the  huKliiiarks  of  tho  chief 
sutui'cs  which  arc  iiu-t  with  in  that  rc},'ioii.  The  coronal  Hiilnrf,  the 
anterior  limit  of  the  parietal  hone,  nniy  thus  he  tnu-ed,  TIk;  jxiint 
where  it  leaves  the  saj^ittal  suture,  the  bre^Mna,  nniy  he  found  hy 
drawing'  a  line  from  a  point  just  in  front  of  the  extennil  auditory 
meatus  straight  upwards  on  to  the  vertex  ;  from  this  point  the  coronal 
suture  runs  downwards  and  forwards,  speakiiif,'  rou^'hly,  to  the  michlle 
of  the  /y^'onnitic  arch,  or,  more  exactly,  to  join  the  temporal  part  of 
the  great  wing  of  the  sjjhcnoid,  which  it  meets  i^  incli(;s  ahove  tin; 
zygonui,  and  not  quite  an  inch  behind  the  external  angular  process  of 
the  frontal  bone. 

Under  this  suture  lie  the  posterior  extremities  of  the  three  frontal  con- 
volutions (Fig.  129),  for  the  frontal  lobe  lies  not  only  under  the  frontal 

Fiu.  127. 


Jl 


The  method  used  by  Mr.  Anderson  and  Mr.  Makins  to  determine  the  fissure  of 
Rolando,  G  II,  and  the  fissure  of  Sylvius,  F  K  and  J.  m  m  indicate  the  sites  of 
trephining  for  the  two  divisions  of  the  middle  meningeal  artery  (p.  264).  F, 
External  angular  process  of  the  frontal  bone.  A',  Termination  of  the  Sylvian 
fissure.     (Tillmanns.) 

bone,  but  extends  backwards  under  the  anterior  part  of  the  parietal,  the 
fissure  of  Rolando,  which  forms  the  posterior  boundary  of  the  frontal 
lobe,  Iving  from  li  to  2  inches  behind  the  coronal  suture. 

TJie  occijnto-parietal  or  lambdoid  suture,  the  posterior  hmit  ot  tlie 
parietal  bone,  will  be  marked  out  by  a  line  which  starts  from  a  point 
2|  inches  above  the  external  occipital  protuberance,  and  runs  forwards 
and  downwards  to  its  termination,  which  will  be  found  on  a  level  with 
the  zygoma,  i^  inch  behind  the  meatus. 

As  the  occipital  lobe  is  not  limited  to  the  upper  portion  of  the 
occipital  bone,  but  extends  forwards  under  cover  of  the  posterior  part 
of  the  parietal,  the  parieto-occipital  fissure  lies  about  f  inch  in  front 
of  the  apex  of  the  lambdoid  suture  (Fig.  129).  But  this  varies  a 
good  deal  according  to  the  ossification  of  the  squamous  part  of  the 
occipital. 

Tlic  squamous  or  squamoso-parietal  suture  is  not  so  easy  to  mark  out, 
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owing  to  the  irregularity  of  its  curve  and  variations.     Its  highest  point 
is  usually  if  inch  above  the  zygoma  (Fig.  129). 

The  Sylvian  fissure,  which  separates  the  temporo-sphenoidal  from 
the  parietal  lobe,  passes  from  below  obliquely  upwards  and  backwards 
across  the  line  of  this  suture  near  its  middle  (Fig.  129),  the  temporo- 
sphenoidal  lobe  not  only  lying  under  the  squamous  and  great  wing  of 
the  sphenoid,  but  passing  upwards  under  cover  of  the  lower  part  of  the 
parietal.  The  fissure  of  Sylvius  (Figs.  125,  129)  is  found  by  drawing 
a  line  from  a  point  i^  inch  behind  the  external  angular  process  of 
the  frontal  bone  to  a  point  f  inch  below  the  most  prominent  part  of 
the  pai'ietal  eminence.      Measuring  from  before  backwards,  the  first 


Fig.  128. 


A  diagram,  similar  to  that  shown  in  Fig.  126,  of  the  left  hemisphere.    (Starr.)     The 
auditory- speech  or  word-hearing  centre  is  placed  too  far  forwards. 

f  inch  of  this  line  will  represent  the  main  fissure,  and  the  rest  its 
horizontal  limb.  The  ascending  limb  will  start  2  inches  behind  and 
slightly  above  the  external  angular  process,  and  run  verticall}'  upwards 
for  about  an  inch. 

The  following  practical  points  are  given  by  Prof.  Nancrede,  follow- 
ing M.  Lucas-Championniere  (Intern.  Encycl.  Surg.,  vol.  v.  p.  90). 

(i)  Monoplegia  or  spasms  limited  to  one  member,  or  a  portion  of  one 
member,  indicate  limited  lesions.  If  the  lower  limb  be  affected,  the 
upper  portion  of  the  ascending  parietal  and  frontal  convolutions  (Figs. 
125, 126,  128,  129)  is  involved.  A  trephine-crown  must  then  be  applied 
about  the  upper  part  of  the  Rolandic  line. 

(2)  With  paralysis  of  the  arm  and  leg,  the  lesion  probably  involves 
the  upper  two-thirds  of  the  ascending  convolutions,  with  the  paracentral 
lobule.  The  trephine  should  then  be  placed  at  the  upper  part  of  the 
line,  a  little  lower  than  in  the  former  case,  and  the  opening  enlarged 
downwards. 

(3)  Paralysis  of  the  upper  extremity  alone  probably  indicates  injui'y 
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to  tlio  niidillL'  third  of  llic  asc-eiuling  ccjiivoliitioiis  imd  the  trepliine 
sliouhl  he  iipplit'd  ii  liltle  in  front  of  the  iiu(hlle  third  of  tlie  fissiue  of 
Hohindo. 

(4)  Paralysis  of  the  lower  part  of  the  face  points  to  a  lesion  of  the 
inferior  third  oi  the  ascending  convolutions,  or  of  the  foot  of  the 
second   frontal. 

(5)  In  simple  aplinsiu  the  tr('i)hine-(i(>\vn  should  be  removed  lower 
down  still,  in  front  of  and  l)elow  the  lower  extremity  of  the  left  fissure 
of  liolando. 

(6)  In  most  cases  many  centres  are  atfeeted,  and  consequently  the 
surface  to  be  exposed  is  much  larger.     The  following  combinations  are 

Fig.  129. 


The  above  view  of  the  brain  i>i  situ  shows  the  relations  of  the  surface  convolu- 
tions to  the  regions  of  the  skull.  R,  Fissure  of  Rolando,  separating  the  parietal 
from  the  frontal  lobe.  PO,  Parieto-occipital  fissure  between  the  parietal  and 
occipital  lobes.  S,  S,  Fissure  of  Sylvius,  separating  the  temporo-sphenoidal  from 
the  frontal  and  parietal  lobes.  SF,  MF,  IF,  The  superior,  middle,  and  inferior 
frontal  convolutions.  Asc.F.,  Ascending  frontal  convolution.  Asc. P.,  Ascending 
parietal  convolution.  The  outlines  of  the  coronal,  squamoso-parietal,  and  lambdoid 
sutures  are  also  shown.     (After  Turner.) 


those  usually  met  with  :  Paralysis  of  face  and  aphasia ;  aphasia  and 
paralysis  of  the  arm  ;  paralysis  of  the  arm  and  face  ;  paralysis  of  the 
upper  and  lower  extremities. 

Lesions  which  irritate  a  localised  area  of  the  cortex,  e.g.,  a  spicule  of 
bone,  a  meningeal  hsemorrhage,  a  localised  meningitis  or  a  growth 
produce  spasms  in  the  corresponding  groups  of  muscles  on  tlie  opposite 
side  of  the  body  which  are  supplied  by  the  cortical  centres  irritated 
(Jacksonian  Epilepsy).  The  irritation  may  involve  adjacent  centres, 
causing  more  widespread,  and  even  general  convulsions.  Lesions 
which  destroy  any  area  of  the  cortex  produce  paralysis  on  the  opposite 
side  of  the  body,  corresponding  to  the  position  and  extent  of  the  area 
destroyed.  A  few  special  cortical  centres  must  be  remembered. 
Broca's  convolution,  in  the  posterior  extremity  of  the  left  inferior  frontal 
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convolution,  corresponds  to  a  point  three  fingers'-breadth  vertically- 
above  the  middle  of  the  z3'gomatic  arch.  This  centre  governs  the 
muscular  movements  concerned  in  speech,  and  lesions  of  it  cause 
"  motor  aphasia."  The  auditory- speech,  or  word-hearing  area,  through 
which  spoken  words  are  received,  lies  in  the  middle  of  the  first  temporo- 
sphenoidal  convolution.  Lesions  here  produce  "  word  deafness,"  the 
patient  being  unable  to  understand  spoken  words.  The  visual  speech 
or  word-seeing  centre  by  which  written  words  are  appreciated  lies  in 

Fig.  130. 


Sup  Fhontal 


Fiss.  Roland 


Ca 
Interpar 


NF.  Frontal 


The  chief  convolutions  and  fissures  on  the  outer  surface  of  the  brain,  together 
with  the  outlines  of  the  sutures  and  bones  beneath  which  they  lie.  Diagrammatic. 
(After  Koberts,  of  Philadelphia.) 

the  angular  gyrus  at  a  point  higher  up  and  behind  the  last  (Fig. 
128).  If  this  centre  be  destroyed  power  to  read  words  is  lost.  All 
the  above  are   situated  on  the  left   side  in  right-handed  patients. 

The  cortical  centres  for  vision  lie  near  the  calcarine  fissure  on  the 
inner  aspect  of  the  occipital  lobes,  below  the  level  of  the  parieto- 
occipital fissure  (Fig.  129).  Each  is  a,  half-vision  centre  and  receives 
fibres  from  the  same  side  of  each  retina.  Lesions  of  one  centre  pro- 
duce "  homonymous  hemianopsia,"  or  inability  to  see  objects  situated 
on  the  side  opposite  to  the  lesion. 


PRACTICAL    VALUE    OF    CEREBRAL    LOCALISATION. 


I  propose  to  give  instances  of  this  under  the  following  headings  : — 

(A)   In  head  injuries  ;   (B)   In  brain  growths. 

(A)  Cerebral  Localisation  in  the  Diagnosis  and  Treatment  of 
Injuries  to  the  Head. — A  typical  case,  in  which  localisation  may  help 
the  surgeon  in  trephining,  would  be  one  in  which  the  injury  is  limited 
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to  tlie  craninni,  and  is  followed  iimiuMliately  l)y  jiaralysis.       Secondary 
or  tardy  paralysis  may  l)e  the  result  of  latei"  iiiliaiiiniatory  processes. 

]\I.  IiUeas-Cliami)ioiiniere(Lr(  T rcpanation  giiid^c par  les  Localisations 
ccrchralcs,  p.  107)  gives  this  interesting  case  : 

A  man  was  found  in  the  street  witli  sliglit  paralysis  of  the  right  iirin,  Init  Hciisihility 
perfect.  There  was  a  small  superficiiil  cut,  i  inch  long,  over  the  left  parietal  eminence. 
Five  or  si.\  clays  later  the  [)atient  became  stupid  and  unable  to  swallow,  and  cfjnvuisions,* 
increasing  in  violence,  and  involving  all  the  body,  save  the  right  forearm  and  hand,  set  in. 
Suspecting  a  fritcture  of  the  inner  table,  M.  Lucas-Champiounidre  trephined  at  the  site  of 
the  wound,  and  found  a  fine  fissure  just  in  front  of  this  ;  there  was  a  slight  depression  of 
the  fragments,  which  were  wedged  tightly  together.  After  the  operation  the  convulsions 
ceased,  and  a  good  recovery  took  place,  with  use  of  the  right  arm.  The  fracture  was 
proved  by  measurements  to  be  over  the  middle  and  lower  part  of  the  fissure  of  Rolando, 
considerably  in  front  of  the  scalp  wound. 

The  following  case  of  cerebrallesion (Intracranial  Sub-dural Effusion 
of  Blood),  diagnosed  from  motor  symptoms  alone,  was  given  by  Sir  W. 
Macewen  in  his  most  striking  address  at  the  Glasgow  meeting  of  the 
British  Medical  Association  {Brit.  Med.  Journ.,  Aug.  11,  1888) : 

A  boy  had,  consecutive  to  a  fall  six  days  before,  convulsions  beginning  in  the  left 
side  of  the  face,  gradually  involving  the  left  arm  and  subsequently  the  left  leg,  conscious- 
ness being  preserved.  Paresis  of  these  parts  remained,  though  sensation  was  unimpaired. 
The  parts  were  always  affected  in  the  same  general  order,  and  the  convulsions,  persisting, 
finally  became  general,  with  loss  of  consciousness.  These  motor  phenomena  indicated  a 
lesion  on  the  right  side  of  the  brain,  pronounced  at  the  middle  and  lower  part  of  the 
ascending  convolutions,  as  the  face  and  arm  centres  were  the  first  to  show  evidence  of 
stimulation.  The  lesion  was  evidently  of  an  irritative  kind,  such  as  might  be  caused  by 
a  bone  spicule  driven  into  the  brain,  or  by  pressure  on  its  surface.  It  was  clearly  not 
destructive,  e.g.,  a  severe  cerebral  contusion.  It  was  resolved  to  expose  the  lower  part  of 
the  fissure  of  Rolando.  The  head  being  shaved,  a  scarcely  perceptible  irregularity  was 
detected  near  the  coronal  suture.  Trephining  was  performed  at  a  point  slightly  behind 
the  auriculo-bregmatic  line,  and  midway  between  the  auditory  meatus  and  the  vertex. 
This  happened  to  correspond  to  the  posterior  extremity  of  a  fissure  which  ran  across  the 
coronal  suture.  There  was  no  extra-meningeal  haemorrhage,  but  the  dura  was  very  dark. 
On  opening  this  2  ounces  of  clotted  blood  escaped  from  the  sub-dural  cavity.  There  was 
no  recurrence  of  the  fits,  and  the  patient  survives  in  perfect  health. 

Case  of  Traumatic  Aphasia  successfully  treated  by  removing  Blood- 
clot  from  the  interior  of  the  Cerebrum  :t 

The  patient  had  been  struck  on  the  head  with  a  penknife  six  days  before  admission. 
At  that  time  he  had  difficulty  in  speaking  correctly,  which  had  increased  somewhat,  and 
pain  in  the  left  side  of  the  head,  but  no  paralysis  or  loss  of  sensation.  A  small  scar  was 
found  over  the  left  squamous  bone,  2  inches  from  the  external  angle  of  the  orbit,  and 
J  inch  above  the  zygoma.  Both  forms  of  aphasia  (motor,  speaking  ;  and  sensory,  word- 
blindness)  were,  to  a  certain  extent,  present.  Five  days  later  the  scar  was  ex(>lored,  and 
a  wound  of  the  squamous  bone,  in  size  and  shape  likely  to  have  been  produced  by  a  small 
penknife,  found,  and  cut  out  in  a  trephine-circle.  The  knife  had  penetrated  the  dura  and 
brain,  the  large  posterior  branch  of  the  middle  meningeal  just  escaping.  The  dura  being 
opened,  a  sinus-forceps  was  gently  passed  along  the  brain  wound,  and,  on  separating  the 
blades,  a  blood-clot  presented,  and  was  gradually  extruded  by  brain-pressure.  Some  more 
was  removed  by  the  forceps  and  by  a  stream  of  weak  mercury  perchloride  solution.    A 

*  Convulsions  in  themselves  are  only  an  indication  for  interference  when  they  are 
localised  and  persist,  and  especially  if  they  alternate  with  paralysis  of  the  same  muscles. 
t  Sir  C.  B.  Ball,  Tran.g.  Hoy.  Acad,  of  Med.  Ireland,  vol.  vi.  p.  155. 
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drainage-tube  was  inserted.  On  the  evening  of  the  same  day  the  aphasia  was  much 
improved.  Next  morning  the  patient  was  again  more  aphasic,  and  it  was  found  that  the 
tube  had  become  blocked.  On  freeing  it,  much  fluid  with  broken-down  clot  escaped,  and  the 
power  of  speech  improved.  The  patient  recovered  uninterruptedly,  regaining  completely 
his  power  of  writing,  reading,  and  speaking.  Sir  C.  Ball  believed  that  the  knife  had 
penetrated  the  superior  temporo-sphenoidal  gyrus,  traversed  the  Sylvian  fissure,  and 
probably  injured  Broca's  convolution. 

(B)  Cerebral  Localisation  in  the  Diagnosis  and  Removal  of 
Cerebral  Growths, — Amongst  the  cases  which  have  heen  pubHshed 
there  have  been  verj'  few  to  surpass  in  helpfuhiess,  from  the  complete- 
ness of  the  details  and  the  accuracy  of  its  reasoning,  one  of  the  most 
ei^och-marking  of  the  cases  submitted  to  modern  surgery — viz.,  that 
trephined  by  Mr.  Godlee  for  Dr.  Hughes  Bennett  in  1884  {Med.-Chir. 
Trans.,  vol.  Ixviii.  p.  244),  an  abstract  of  which  is  given  below  : 

A  man,  aged  25,  had,  four  years  before,  suffered  from  slight  concussion  from  a  blow  on 
the  left  side  of  the  head.  A  year  later,  there  first  set  in  twitchings  in  the  left  side  of  the 
mouth  and  tongue,  paroxysmal  and  irregular  in  occurrence.  Some  months  after,  fits 
began,  with  loss  of  consciousness  and  general  convulsions.  This  condition  lasted  two  and 
a  half  years ;  and  six  months  before  admission,  twitchings  of  the  left  hand,  followed 
shortly  by  weakness  of  the  left  fingers,  hand,  and  forearm,  were  noticed.  For  three 
months  these  had  prevented  his  using  his  tools.  During  this  last  period  there  had  been 
twitchings  of  the  left  leg,  which  had  also  been  getting  weak.  There  was  nothing 
abnormal  in  the  skull  or  scalp.  Vision  was  normal,  but  optic  neuritis  was  present  on  both 
sides,  most  marked  on  the  right.  Hearing  was  less  acute  in  the  right  ear.  There  was  now 
complete  paralysis  of  the  left  fingers,  thumb,  and  hand,  the  elbow  movements  were  very 
limited,  those  of  the  shoulder  impaired.  There  was  no  rigidity  or  wasting  of  muscles. 
The  toes  of  the  left  leg  did  not  clear  the  ground  in  walking.  There  was  persistent 
vomiting  and  retching,  with  attacks  of  lancinating  headache,  rendering  life  intolerable. 
Large  doa^s  of  the  iodides  were  fruitless. 

An  operation  being  decided  on,  the  motor  area  and  the  diagonal  line  representing  the 
fissure  of  Rolando  were  mapped  out  by  the  method  already  given  at  p.  338.  Theoretically, 
in  order  to  hit  the  middle  of  the  fissure  of  Eolando,  the  centre  of  the  trephine  should  have 
been  placed  about  ^  inch  behind  the  diagonal  line,  and  about  i^  inch  from  the  median 
longitudinal  line.  As,  however,  there  was  a  tender  spot  on  the  scalp  2  inches  anterior  to 
this,  the  first  opening  was  made  (with  a  trephine  i  inch  in  diameter)  between  the  two.* 
The  dura  mater  was  normal ;  after  a  crucial  incision  was  made  in  it,  the  brain  was 
thought  to  bulge  abnormally,  and  to  be  rather  more  yellow  than  usual,  otherwise  it  was 
healthy.  A  second  crown  was  cut  away,  overlapping  the  first,  external  to  and  slightly  in 
front  of  it,  and  the  angles  of  bone  rounded  off  with  a  chisel  and  hammer,  the  brain  being 
protected  with  a  copper  spatida.  These  two  openings  were  then  joined  by  one  posterior 
to  them,  and,  the  edges  being  chipped  away,  a  triangular  aperture  was  left  measuring 
2  by  if  inches.  The  dura  mater  was  opened,  and  a  surface  of  brain  exposed  nearly  equal 
in  size  to  that  of  the  skull-opening.  Occupying  most  of  this  space,  and  crossing  it  ■ 
obliquely  from  above  and  behind,  downwards  and  forwards,  was  a  convolution.  Into  the 
centre  of  this  convolution  an  incision  about  |  inch  in  length  was  made  with  a  scalpel.  From 
J  to  J  inch  below  the  surface  lay  a  transparent,  lobulated,  solid  tumour,  thinly  encapsuled, 
but  quite  isolated  from  the  surrounding  brain  substance.  The  incision  into  the  cortex 
being  prolonged,  the  sides  of  the  growth  were  easily  separated  by  a  spatula  of  steel, 
readily  bent  into  any  shape.  The  superficial  surface  of  the  growth  being  thus  isolated, 
this  portion  was  removed  with  the  finger  ;  as  part  now  broke  away,  the  deeper  portion 
was  enucleated  with  a  sharp  spoon,  the  scraping  being  continued  till  apparently  only 
healthy  brain  matter  remained.     This  caused  rapid  welling-up  of  blood  into  the  cavity, 


*  The  centre  of  the  opening  was  i\  inch  from  the  middle  line  and  ^  inch  behind  a  line 
drawn  vertically  upwards  from  the  meatus  of  the  ear. 
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which  would  have  hi'ltl  a  iiitjeuii's  egg.  Sponge-piesHure  fiiiling,  the  haemorrhage  was 
finally  arrested  with  the  electro-cautery.  The  dura  mater  wjus  drawn  together  with 
sutures,  and  a  drainage-tube  inserted  beneath  it.  Elsewhere  the  skin  wiis  brought 
accurately  together.  Antiseptic  precautions  including  the  si)ray,  were  used  thr<jughout. 
The  anaesthetic,  chloroform,  was  taken  well. 

Tlie  wound  was  not  dressed  till  the  tiiird  day,  when  the  discharge  had  a  distinctly 
putrefactive  smell  :  the  scalp  near  the  wountl  was  somewhat  oedematous.  The  next  day 
wet  boracic  aciil  dressings  were  applied.  There  was  hardly  any  trace  of  smell,  but  a 
hernia  cerebri  as  large  as  half  an  orange  was  protruding  through  the  lips  of  the  wound. 
There  were  no  twitchings  of  limbs  or  face,  no  headache.  The  patient  was  bright  and 
cheerful,  with  a  good  appetite.  The  hernia  cerebri,  however,  increased,  and  on  the 
eighth  ilay,  having  reachetl  the  size  of  half  a  cricket-ball,  was  snipped  away  with  scissors, 
the  parts  removed  consisting  ciiiefiy  of  granular  matter  and  clot,  with,  apparently,  little 
true  cerebral  structure.  The  cut  surface  was  treated  with  a  strong  solution  of  zinc 
chloride  and  iodoform,  and  a  cap  of  block-tin  applied.  The  hernia  cerebri  again  increased 
somewhat,  but  all  seemed  to  be  doing  well,  when,  on  the  twenty-first  day,  a  rigor 
appeared,  headache  followed  and  vomiting,  then  restlessness,  sleeplessness,  and  gradual 
sinking  about  four  weeks  after  the  operation. 

At  the  autopsy  extensive  arachnitis  was  found.  The  parietal  area  appeared  to  have 
fallen  in  ;  in  its  centre,  and  occupying  the  position  of  the  fissure  of  Rolando,  was  the 
wound  in  the  brain.  The  destruction  of  the  cerebral  cortex  involved  nearly  all  the 
ascending  parietal  convolution,  the  upper  part  of  the  ascending  frontal,  and  the  anterior 
third  of  the  sui)ra-niarginal  gj'rus.  The  extent  of  softening  was  not  great,  but  it  was 
difBcult  to  tell  this  accurately,  as  the  brain  had  undergone  the  process  of  hardening.  The 
growth  was  a  glioma,  of  the  size  of  a  walnut. 

In  the  comments  on  the  case,  most  interesting  remarks  are  grouped 
under  the  following  heads :  (i)  Diagnosis.  (2)  Surgical  treatment. 
(3)  Clinical  phenomena  after  the  operation.  (4)  Revelations  of  the 
necrops}'  physiologically  and  pathologically  considered. 

These  will  well  repay  most  careful  perusal ;  only  the  chief  jjoints 
can  he  given  here. 

(i)  Diagnosis. — A  brain  growth  on  the  right  side  was  diagnosed  in 
this  case  on  the  following  grounds : — Slow  progress,  uncontrollable 
vomiting.  Violent  pains.  Double  optic  neuritis.  It  was  thought  to 
occupy  the  cortex  because  certain  motor  tracts  were  implicated  in 
definite  order,  because  paralysis  was  present  without  loss  of  sensibility, 
and  above  all  because  of  certain  paroxysmal  seizures  of  local  con- 
vulsions occurring  without  loss  of  consciousness,  eminently  suggestive 
of  irritation  of  the  grey  matter. 

In  this  case  there  was  complete  paral^'sis  of  the  fingers  and  hand, 
with  inability  to  pronate  and  supinate  the  forearm,  there  was  partial 
paresis  of  the  movements  of  the  elbow,  and  weakness  of  those  of  the 
shoulder-joint.  There  was  also  slight  paresis  of  the  leg  and  one  side 
of  the  face.  Accompanying  all  these  there  were  paroxysmal  con- 
vulsions in  all  these  regions,  occurring  either  singly  or  in  definite 
order  one  after  the  other.  These  phenomena  were  to  be  accounted 
for  by  an  extensive  but  not  absolutely  complete  destruction  of  the 
motor  centres  of  the  fingers,  hand,  and  forearm,  with  slight  encroach- 
ment on  and  irritation  of  those  of  the  face,  upper  arm,  and  leg.  A 
very  definite  localisation  was  thus  permitted,  and  the  tumour  was  pro- 
nounced to  have  occupied  the  whole  thickness  of  the  middle  two-fourths 
of  the  ascending  parietal  convolution,  and  a  portion  of  the  adjoining 
upper  half  of  the  ascending  frontal  convolution. 

The  growth  was  proved  to  be  limited  by  the  fact  that  the  centres  of 
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the  leg  above,  of  the  face  and  tongue  below,  of  sight  behind,  and  of  the 
movement  of  the  eyeballs  in  front,  were  not  seriously  involved.  It 
could  not  have  exceeded  2  inches  in  diameter,  and  proved  to  be  a 
glioma,  of  about  the  size  of  a  walnut,  lying  obliquely  in  the  fissure 
of  Rolando.  As  to  the  probable  nature  of  the  tumour,  the  age  of 
tlie  patient,  the  absence  of  syphilis,  and  the  slow  progress,  suggested 
glioma. 

(2)  The  Operation. — Mr.  Godlee  considered  that  the  use  of  a  larger 
trephine  might  be  advisable  in  similar  cases.  One  convolution  only 
being  exposed  during  the  operation,  there  was  at  the  time  some  ques- 
tion as  to  whether  it  was  the  ascending  frontal  or  parietal.  This  doubt 
arose  from  the  circumstance  that  in  the  attempt  to  approach  the  tender 
spot  the  theoretical  position  had  been  slightly  departed  from.  After 
death,  however,  it  was  apparent  that  the  convolution  which  had  been 
incised  was  that  in  which  from  the  first  the  disease  had  been  diagnosed 
to  exist — viz.,  the  ascending  parietal.  There  was  no  external  appear- 
ance of  disease  about  this  part  except  that  it  seemed  swollen,  less 
glossy,  and  less  vascular  than  natural.  An  incision  into  it  showed  the 
morbid  growth  to  be  immediately  under  the  surface,  and  almost  com- 
pletely involving  the  entire  thickness  of  the  cortex.  In  clearing  away 
the  superficial  parts  of  the  growth  a  small  spatula,  neither  sharp  nor 
blunt,  and  so  tempered  that  it  would  keep  any  shape  given  to  it,  was 
found  most  serviceable.  It  may  be  questioned  whether  it  was  advis- 
able to  arrest  the  hsemorrhage  from  the  interior  of  the  wound  by  means 
of  the  galvano-cautery,  as  the  bleeding  was  not  severe  and  would  no 
doubt  have  become  arrested  by  natural  means.  The  use  of  this  instru- 
ment appears  to  have  brought  about  the  putrefaction  which  was  the 
cause  of  the  inflammation  and  consequent  hernia  cerebri.  It  may  be 
doubted  if  the  putrefaction  was  ever  completely  subdued ;  the  fact  of 
the  meningitis  occurring  at  last,  and  that  of  smell  having  again  become 
apparent  after  the  attempt  at  removal  of  the  second  protrusion,  point 
probably  to  a  continued  septic  infection.  As  to  the  hernia  cerebri,  it 
was  remarkable  in  the  first  place  that  the  discharge  continued  for  so 
long  to  be  so  copious  and  so  watery,  as  to  suggest  the  idea  of  its  being 
cerebro-spinal  fluid.*  Secondly,  there  was  a  difficulty  in  shaving  it  off 
owing  to  the  enormous  size  of  its  base  and  the  danger  of  serious 
haemorrhage. 

(3)  Clinical  Phenomena  folloiving  the  Operation. — The  patient  lost  his 
headache,  vomitings,  and  violent  twitchings  in  the  limbs ;  even  the 
double  optic  neuritis  markedly  diminished.  The  only  change  wliich 
followed  the  operation  was  completion  of  the  paresis  of  the  upper 
extremity,  evidently  due  to  the  unavoidable  destruction  of  tlie  remain- 
ing arm-centres  in  the  removal  of  the  tumour.  Coincident  also  with 
the  formation  of  the  hernia  cerebri  came  fresh  symptoms,  in  the  shape 
of  paresis  of  the  left  leg  and  partial  anaesthesia  of  one-half  of  the  body. 
These  were  probably  due  to  the  effects  of  simple  pressure,  and  possibly 
to  the  subsequent  secondary  softening  of  the  conducting  fibres  caused 
by  it. 


*  Whether  the  lateral  ventricle  had  been  opened  into,  the  post-mortem  examination 
did  not  prove  conclusively.  There  v?as  no  collection  of  foreign  matter  in  its  interior  ;  at 
the  same  time  the  softening  had  extended  close  to  it. 
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(4)  Revelations  of  the  Necropsj/. — Tho  brain  was,  practically,  every- 
wliere  healthy  oxcej)t  over  the  area  injured  hy  the  operation  and  in 
the  membranes  in  the  innnediate  nei<^'hl)ourhood.  The  meninf^'itis 
was  due  to  irritating  nnitter  from  the  inteiior  of  the  wound  flowing 
downwards  between  the  layers  of  the  arachnoid,  and  accumulating  at 
tlie  base  of  the  brain.  The  local  inflannnation  of  the  wound  had 
opened  out  the  parts,  and  separated  the  adhesions  so  as  to  allow  the 
discharge  to  percolate  into  the  cranial  cavity,  but  not  till  three  weeks 
after  tiie  operation. 

The  following  "  Case  of  Subcortical  Cerebral  'J'umour  treated  by 
Operation,"  by  Dr.  Beevor  and  Mr.  Ballance  {Brit.  Med.  Journ.,  1895, 
vol.  i.  p.  5),  should  be  studied  in  the  original.  As  would  be  expected 
from  the  authors'  reputations,  it  is  most  helpful  from  its  scientific 
accuracy  and  fulness  of  detail : 

(1)  A  woman,  a:t.  39,  had,  twelve  months  before  admission,  been  gradually  attacked  by 
paralysis,  involving  successively  the  right  ankle,  the  knee  and  hip  ;  it  extended  after  the 
lapse  of  seven  months,  to  the  right  hand,  and  then  to  the  whole  of  the  upper  extremity, 

(2)  The  classical  symptoms  of  intracranial  pressure,  headache,  vomiting,  and  optic  neuritis 
were  present.  (3)  The  mental  condition  gra<lually  deteriorated.  (4)  There  was  some 
loss  of  sensation,  affecting  the  right  limbs  chiefly,  while  the  face  entirely  escaped. 
(5)  There  was  no  history  of  tubercle  or  syphilis.  (6)  Under  anti-syphilitic  remedies, 
taken  for  over  six  weeks,  the  patient's  condition  grew  worse.  The  progressive  nature  of  the 
hemiplegia,  together  with  the  classical  symptoms  of  intracranial  pressure,  optic  neuritis, 
headache,  and  vomiting,  made  the  diagnosis  of  a  tumour  almost  certain.  In  settling  its 
exact  position,  whether  in  the  cortex,  the  centrum  ovale,  or  the  internal  capsule,  the  fol- 
lowing symptoms  of  lesions  in  these  different  parts  were  considered  :  "  (a)  The  type- 
symptoms  of  involvement  of  the  cortex  are  :  i.  Jacksonian  epilepsy,  the  aura  or  the 
initial  movement  being  represented  in  the  part  of  the  cortex  first  involved  in  the  tumour. 
This  is  followed  later  by  a  permanent  paralysis  of  the  same  part,  which  progresses  in  a 
definite  order.  2.  Corresponding  to  the  paralysis  of  the  limb  segments  there  is  change 
of  sensibility.  Light  touches  may  not  be  felt,  but  if  they  are,  they  are  not  properly  loca- 
lised. Loss  of  muscular  sense,  so  that  the  patient  is  not  cognisant  of  the  position  or  the 
passive  movements  of  his  limb.  3.  Occasional  tenderness  of  the  skull  over  the  site  of  the 
tumour.  (/.>)  The  type-symptoms  of  involvement  of  the  internal  capsule  are  :  (i)  Absence 
of  Jacksonian  fits.  (2)  The  paralysis  is  progressive,  but  extends  more  rapidly  than  a 
cortical  paralysis,  owing  to  the  closer  gathering  of  the  fibres.  (3)  Loss  of  sensation  tends 
to  affect  the  whole  of  the  opposite  half  of  the  body,  including  the  head,  to  be  more  com- 
plete than  in  cortical  lesions,  and  to  involve  all  forms  of  sensation,  (c)  The  type-symptoms 
of  involvement  of  the  centrum  ovale  can  only  be  determined  by  a  process  of  exclusion, 
and  thej'  probably  are  modified  according  as  the  growth  extends  towards  the  cortex  or 
towards  the  internal  capsule,     (i)  Absence  of  fits.     (2)  Absence  of  tenderness  of  cranium. 

(3)  Progressive  paralysis  and  progressive  loss  of  sensation,  either  of  cortical  or  capsular 
type.  In  comparing  the  present  case  with  the  symptoms  of  the  above  types,  the  internal 
capsule  appeared  not  to  be  involved  in  the  tumour  on  account  of  the  fact  that  the  anaes- 
thesia corresponded  to  the  paralysed  parts,  and  was  not  complete  ;  further,  localisation 
was  imperfect,  and  muscular  sense  was  lost,  the  face  escaping  completely.  The  gradual 
march  of  the  paralysis,  too,  pointed  away  from  the  internal  capsule.  The  diagnosis  there- 
fore rested  between  a  cortical  and  sub-cortical  lesion.  It  is  first  to  be  noted  that  the  patient 
had  never  had  a  fit,  and  although  it  is  known  that  a  cortical  tumour  may  be  present  for 
many  months  without  giving  rise  to  a  fit,  still  the  general  rule  holds  good  that  the  absence 
of  fits  is  against  the  diagnosis  of  cortical  lesions.  Secondly,  there  was  never  at  any  time 
any  tenderness  of  the  cranium,  which,  if  present,  makes  for  the  diagnosis  of  a  superficial 
cortical  lesion  involving  the  dura.  Thirdly,  the  sensation  was  of  cortical  type,  and  did  not 
assist  in  the  differentiation  of  a  cortical  from  a  subcortical  growth,  but  it  pointed  to  the 
lesion  being  nearer  to  the  cortex  than  to  the  internal  capsule.     Fourthly,  the  sequence  in 
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which  the  different  parts  of  the  brain  were  involved,  as  shown  by  the  march  of  the 
paralysis,  was  also  instructive."  I  must  refer  my  readers  to  the  original  for  further  minute 
details  by  Dr.  Beevor.  I  have  found  space  for  those  already  given  because  of  the  impor- 
tance of  settling,  from  an  operative  point  of  view,  whether  a  growth  is  cortical,  subcortical, 
or  in  the  internal  capsule.  The  conclusion  having  been  arrived  at  that  the  growth  was 
subcortical  and  did  not  involve  the  internal  capsule,  the  following  operation  was  per- 
formed by  Mr.  Ballance,  July  nth,  1894.  The  scalp  having  been  prepared  in  the  usual 
way,  chloroform  was  given,  and  a  large  Horsley's  U-shaped  flap  was  thrown  down  on  the 
left  side.  This  flap  included  the  periosteum,  and  allowed  of  the  exposure  of  the  coronal 
and  sagittal  sutures,  about  one  inch  of  the  posterior  part  of  the  frontal  bone,  and  practi- 
cally the  whole  of  the  parietal  bone,  with  the  exception  of  the  anterior  inferior  angle,  and 
the  part  immediately  adjacent  to  the  lambdoid  suture.  The  portion  of  bone  to  be  removed 
was  then  marked  out  by  means  of  a  large  saw.  It  was  in  shape  a  parallelogram,  whose 
anterior  and  posterior  borders,  running  parallel  with  each  other,  were  planned  also  to  run 
parallel  with  the  sulcus  of  Rolando.  The  anterior  border  encroached  a  little  on  the  frontal 
bone  at  its  lower  end.  The  upper  border  of  the  parallelogram  corresponded  with  the 
sagittal  suture,  and  extended  along  it  from  the  bregma  for  fully  three  and  a  half  inches. 
The  lower  border  was  parallel  with  the  upper  and  two  and  a  half  inches  below  it.  The 
portion  of  bone  removed  would  thus  include  the  parietal  eminence,  and  would  allow  of 
the  free  exposure  of  the  upper  part  of  the  motor  cortex,  especially  of  the  toe  and  ankle 
centres  at  the  upper  extremity  of  the  ascending  parietal  convolution,  which  it  was  desired 
to  thoroughly  examine.  The  removal  of  the  bone  thus  marked  out  was  accomplished  by 
the  aid  of  the  same  large  saw,  by  means  of  which  it  was  divided  up  into  small  quad- 
rangular pieces  by  vertical  and  horizontal  cuts.  These  pieces  were  then  easily  raised  from 
the  dura  by  an  elevator.  As  soon  as  one  piece  had  been  removed,  the  use  of  strong  bone- 
cutting  forceps  facilitated  the  final  separation  of  the  pieces  into  which  the  bone  had  been 
mapped  out  by  the  saw.  Along  the  upper  boundary  of  the  opening  the  final  removal  of 
bone  was  accomplished  in  part  by  disarticulation  at  the  sagittal  suture.  The  dura  was 
exposed  without  injury,  and  the  middle  meningeal  artery  lay  upon  it  without  having  been 
wounded.  The  dura  bulged  considerably  intu  the  opening.  As  it  was  clearly  desirable  to 
perform  the  operation  in  two  stages,  the  edges  of  the  scalp  wound  were  now  brought 
together  by  horsehair  sutures,  and  the  dressings  applied.  Six  days  after  the  first  operation, 
the  patient  having  completely  recovered  from  its  effects,  chloroform  was  again  adminis- 
tered. The  wound  was  found  united  by  first  intention,  but  its  edges  were  easily  separated 
by  the  handle  of  a  knife  after  the  sutures  had  been  cut.  The  flap  was  again  thrown  down, 
no  bleeding  occurring,  and  wrapped  up  in  an  antiseptic  dressing.  A  little  clot  was  lying 
on  the  dura.  As  large  a  square  dural  flap  was  next  cut  and  folded  dovm  over  the  scalp 
flap.  The  cortex  thus  exposed  was  bulging,  and,  especially  over  the  upper  part  of  the 
ascending  parietal  convolution,  presented  a  mottled  and  unnatural  appearance.  This 
mottling  may  have  been  due  to  minute  ecchymoses  produced  during  the  removal  of  the 
bone  a  week  before,  or  to  malignant  invasion  of  the  cortex.  The  former  alternative 
appeared  the  more  probable.  On  palpation,  no  area  of  special  resistance  indicating  the 
site  of  the  tumour  could  be  discovered,  but  on  exploring  the  mottled  ascending  parietal 
convolution  with  the  finger,  the  cortex,  being  here  greatly  thinned,  was  broken  through, 
and  the  tumour,  of  a  whitish-grey  colour,  was  seen.  As  the  ruptured  cortex  receded,  the 
tumour  appeared  to  be  discontinuous  with  the  brain  substance,  and  an  attempt  with  the 
finger  and  the  handle  of  a  sterilised  silver  spoon  was  made  to  shell  it  out.  This,  how- 
ever, was  impossible,  as  it  was  discovered  to  be  continuous  with  and  infiltrating  the 
surrounding  cortex,  and  also  the  substance  of  the  hemisphere  about  an  inch  below  the 
surface  and  towards  the  front  and  middle  line.  The  consistence  of  the  tumour  was  semi- 
gelatinous,  softer  than  the  normal  brain  substance,  and  it  was  found  easier  to  remove  it 
with  a  silver  spoon  than  in  any  other  way.  A  considerable  hjemorrhage  occurred  at  the 
time,  and  as  it  was  not  well  controlled  by  filling  the  cavitj-  with  cotton-wool,  a  series  of 
fine  silk  threads  were  passed  through  the  cortex  for  a  depth  of  about  three-quarters  of  an 
inch  all  round  the  affected  area,  except  about  an  inch  at  the  median  line,  and  tied  so  that 
all  the  vessels  in  the  affected  area  were  controlled.  The  area  was  about  two  and  a 
quarter  inches  in  diameter.  A  free  incision  was  then  made  through  the  cortex,  all  round, 
just  within  the  line  of  ligature,  and  all  the  included  part,  brain  and  tumour,    was  taken 
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away  l>y  moans  of  tlu-  s|k)i)H.  'I'lir  liinioiir  cxtcMilcil  to  llic  iiKMliaii  surface  of  tlic  hcnii- 
Bpherc,  and  so  a  part  of  thu  marginal  convolution  and  the  (piailrate  lobule  was  removed, 
the  falx  beintr  clearly  exposed.  In  this  way  as  much  of  the  tumcnir  as  was  visible  was 
removed,  but  as  the  lino  of  junction  of  healthy  and  iliscased  tissue  was  so  indeterminate, 
it  is  not  possible  to  say  that  the  whole  tumour  was  excised  ;  it  is,  indeed,  probable  tliat  it 
was  not.  At  the  close  of  the  operation,  the  brain  presented  a  large  cup-shaped  cavity, 
nearly  two  inches  deep,  and  the  size  of  half  an  orange.  It  is  probable  that  the  area 
removed  comprised  the  upper  part  of  the  iuscending  frontal  ami  parietal  convolutions, 
the  anterior  part  of  the  parietal  lobule,  and  the  adjacent  portion  of  the  marginal  convolu- 
tion. When  all  bleeding  had  ceased,  the  dural  flap  was  very  carefully  stitched  in  position 
with  tine  silk.  No  bone  was  replaced.  The  scalp  flap  was  brought  in  place  by  many 
hoi-schair  sutures.  The  antiseptic  employed  during  the  operation  was  solution  of  mercuric 
perchloride  (i  in  2000).  The  brain  wound  was  constantly  irrigated  witli  the  solution  so 
as  to  keep  it  clear  of  blood.  No  marine  sponges  were  used,  and  the  operation  area  was 
kept  free  of  blood,  not  by  mopping  or  touching  the  brain,  but  by  the  stream  of  fluid.  The 
patient  was  much  collapsed  when  put  back  to  bed,  but  this  condition  soon  yielded  to  the 
ordinary  treatment.  The  wound  only  needed  dressing  twice.  The  growth  was  found  to 
be  a  mixed  sarcoma  with  I'ound  and  spindle  cells.  Aphasia  and  loss  of  power  in  the 
extremities  of  the  right  side  followed  the  operation  for  a  time.  Four  months  after  the 
operation,  the  patient  was  restored  to  her  normal  mental  condition.  Speech  perfect.  No 
headache.  Some  rigidity  of  joints  of  right  hand  and  wrist,  but  movements  on  the  whole 
good  and  useful.  In  the  right  lower  limb  loss  of  power  over  toes  and  ankle.  Patient  can 
walk  without  assistance  or  a  stick,  swinging  the  right  leg,  catching  it  on  the  ground 
sometimes.* 

The  following  case,  though  not  in  the  motor  area,f  is  of  great  interest 
from  the  size  of  the  growth,  its  less  usual  site,  and  the  complication  of 
haemorrhage,  eventually  fatal : 

The  patient  was  affected  with  cerebral  symptoms  extending  over  eighteen  months, 
consisting  of  left  hemianopsia,  which  could  only  be  accounted  for  by  a  destructive. lesion 
in  the  neighbourhood  of  the  gyrus  cuneatus  of  the  right  occipital  lobe,  and  locomotor 
disturbances,  which  appeared  to  be  due  to  the  pressure  effects  of  a  tumour  on  structures 
below  the  tentorium,  and  implied  a  growth  of  considerable  size.  Operation  having  been 
decided  upon,  a  U-shaped  flap  was  raised,  and  a  i-inch  trephine  applied  at  i  inch  above 
the  occipital  protuberance,  and  the  same  distance  from  the  middle  line,  beyond  the  limits 
of  both  the  longitudinal  and  lateral  sinuses,  and  the  bone  removed  until  an  oval  opening 
2|  by  2j  inches  was  made,  exposing  a  dura  mater  of  a  deeper  hue  than  normal  ;  section  of 
this  exposed  the  tumour,  the  outlying  edges  and  base  of  which  could  not  be  reached  in  spite 
of  further  removal  of  the  cranium  ;  it  was  therefore  incised  and  some  of  its  softened 
granular  and  fatty-looking  contents  forced  out.  Its  size  was  now  somewhat  diminished, 
and  the  forefinger  could  be  passed  between  the  cranium  and  tumour,  and  by  its  aid  the 
delicate  cellular  attachments  that  held  the  mass  in  place  were  felt  to  yield  easily,  enuclea- 
tion now  became  possible,  and  the  base  was  finally  reached.  By  next  drawing  the  finger 
gently  but  firmly  towards  the  cranial  opening,  the  tumour  was  torn  nearlj'  completely  in 
two,  and  its  outer  half  lifted  out ;  then  the  inner  part  was  separated  from  the  falx  with  the 
help  of  the  finger-nail  and  withdrawn.  Inspection  of  the  mass  showed  that  the 
tumour  had  been  entirely  removed,  and  that  its  probable^  attachment  had  been 
towards  the  posterior  border  of  the  falx  ;  the  tumour  was  a  spindle-celled  sarcoma, 
weighing  5^  ounces,  measuring  3^  inches  long  by  2  J  inches  wide,  and  being  8 J  inches 

*  I  must  refer  my  readers  to  the  original  paper  for  a  full  statement  of  how  far  the 
usefulness  of  the  limbs  was  impaired  after  the  operation.  The  details  are  given  with 
candid  accuracy.  In  answer  to  my  inquiry,  Mr.  Ballance  informed  me  that  the  patient 
was  living  at  the  end  of  1899,  or  more  than  four  years  after  the  operation,  but  there  was 
indication  of  return  of  the  growth.     Her  death  followed  soon  after. 

t  "  Removal  of  a  Large  Sarcoma,  causing  Hemianopsia,  from  the  Occipital  Lobe  of 
the  Brain,"  by  Dr.  Birdsall  and  Dr.  Weir  :  Seiv  York  MmI.  News,  April  16,  1887  ;  Annals 
of  Surgery,  vol.  vi.  No.  2,  p.  149, 
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at  its  greater  circumference.  The  falx  was  crowded  over  towards  the  left,  and  the 
tentorium  depressed  ;  two  bleeding  points  were  observed,  one  being  in  the  region  of 
the  straight  sinus,  although  not  free  enough  for  that  vein,  and  probably  belonging  to  the 
pedicle  of  the  growth,  while  the  other  was  apparently  arterial.  It  being  found  that  the 
hsemorrhage  could  be  checked  by  direct  pressure,  the  cavity  was  packed  with  5  per  cent, 
iodoform  gauze,  not  too  tightly,  as  it  was  assumed  that  the  released  brain  would  contribute 
additional  pressure,  and  the  ends  of  the  strips  were  allowed,  for  easy  extraction,  to  protrude 
from  the  lower  angle  of  the  scalp  wound  ;  the  dura  was  partly  united  over  the  gauze  by 
several  loose  sutures  instead  of  being  brought  closely  together,  and  the  scalp  wound  closed 
with  catgut  sutures:  a  rubber  drainage-tube  being  introduced  under  the  skin  up  to  the  skull 
opening,  and  over  these  sublimated  and  iodoform  peat  bags  were  secured  with  gauze 
bandages.  The  patient  soon  showed  symptoms  of  hicmorrhage,  which  could  not  be  controlled 
by  further  packing,  and  death  ensued  thirteen  hours  later.  Dr.  Weir,  in  another  case, 
would  favour  the  application  of  hemostatic  forceps  to  the  bleeding  points,  retaining  them 
in  place  for  twenty-four  or  forty-eight  hours. 


QUESTIONS    ARISING    BEFORE    OPERATION    ON    A 
CEREBRAL    GROWTH. 

The  chief  of  these  are :  (A)  The  existence  of  a  growth.  (B)  The 
site  of  the  growth.  (C)  The  depth  of  the  growth.  (D)  Is  it  single  or 
multiple?  (E)  Its  nature.  (F)  The  conditions  which  justify  operative 
interference  and  the  probable  results  of  this  step. 

The  above  points,  and  the  first  five  especially,  must  be  decided  with 
a  physician  ;  and  it  is  to  be  hoped  in  future  that  physicians  will  invoke, 
at  least,  the  opinion  of  the  surgeon  earlier  than  has  hitherto  been  the 
case.  In  too  many  cases  of  cerebral  growth  the  operation  has  only  been 
resorted  to  as  a  forlorn  hope,  a  fact  which  is  always  to  be  considered 
when  the  mortality  from  operation  in  these  cases  is  estimated. 

(E)  The  Nature  of  the  Growth. — Before  dealing  with  growths  of  the 
brain  proper  I  will  allude  here  to  those  springing  from  the  dura  mater. 

Prof.  Keen  {Amer.  Journ.  Med.  Set.,  1888)  published  a  case  of  fibroma,  weighing  over 
three  ounces,  attached  to  the  dura  mater,  which  he  removed  successfully  in  a  patient 
aged  twenty-seven  in  1887.  The  growth  probably  dated  to  an  injury  in  childhood.  It 
caused  epilepsy,  aphasia,  complete  hemiplegia,  intense  neuralgia,  deafness,  and  great  impair- 
ment of  vision.  After  the  operation,  save  for  the  eye  and  ear  symptoms,  all  the  others  had 
passed  away  except  slowness  of  speech  and  the  epilepsy,  and  the  last  was  much  improved. 

In  the  same  periodical  for  1896  (vol.  cxii.  p.  563),  Prof.  Keen  gives  the  state  of  this 
patient  nine  years  after  the  operation :  "  Eyesight  still  imperfect.  Epileptiform  attacks  recur 
now  at  intervals  of  about  a  year.    Patient  still  very  nervous,  and  unable  to  do  any  work." 

Sir  W.  Macewen  [Lancet,  Aug.  11,  1888,  p.  304)  has  published  a  case  in  which  a  growth 
of  the  dura  mater  caused  irritative  lesions  of  the  left  frontal  lobe.  The  patient  was  restored 
to  perfect  health,  and  died  eight  years  later  of  Bright's  disease. 

In  the  above  mentioned  cases  the  growth  was  limited  to  the  dura.  A 
detailed  account  of  a  case  in  which  a  growth  originating  in  the  dura 
involved  the  cortex  of  the  brain  is  recorded  by  Dr.  Bremer  and  Dr. 
Carson,  of  St.  Louis  [Amer  .Journ.  Med.  Sci.,  Feb.,  1895).  The  growth 
was. an  endothelioma  of  the  nature  of  a  cylindroma,  containing,  as  well, 
nearly  all  the  varieties  of  sarcoma.  Owing  to  the  characteristic  spread  of 
the  paralysis  from  one,  the  shoulder  centre,  to  the  others  of  the  upper 
extremity,  the  diagnosis  of  growth  of  the  brain  was  made,  though  head- 
ache, vertigo,  nausea  and  optic  neuritis  were  absent.  At  the  operation 
alarming  hfemorrhage  took  place  during  the  removal  of  the  bone  owing 
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to  tlio  iinincnso  size  of  some  branches  of  the  posteritjr  nieniii^'eul  vein. 
This  was  treated  by  packing  wliile  the  opening  was  enlarged.  The 
dura  was  dark,  covered  with  hirge  vessels,  and  presented  no  pnlsation. 
It  was  adherent  to  a  growth  ln-neatli,  which,  though  friiihle,  wus  easily 
lifted  from  its  bed  between  the  dura  and  the  appiirciitly  iiealthy  bniin. 
'J'iie  patient  died  on  the  twtllth  day  with  pyrexia  and  deliriuni.  'J'iie 
sites  of  tlie  hypoderniic  injections  nnide  at  the  time  of  the  operation 
had  suppurated.  At  the  necropsy  a  portion  of  the  growth  was 
found  to  have  escaped  removal,  and  the  microscope  showed  that  the 
surface  of  the  brain  was  itself  invaded.* 

I  take  now  _r/n)/////s  0/ ^/<r;  brain  itself.  Some  help  as  to  the  varieties 
of  growth  most  likely  to  be  met  with  will  bo  gained  from  the  following 
table  (Dr.  W.  Hale  White,  Guy's  Hasp.  Rep.,  1886).  The  interval 
since  the  publication  of  this  paper  may  make  it  appear  out  of  date. 
Owing  to  the  care  with  which  it  was  drawn  up,  and  the  sound 
pathological  basis  on  which  it  rests,  this  is  not  so.  The  paper  remains 
one  of  great  value  and  is  still  quoted  and  relied  upon  by  different 
authorities.  It  will  be  noticed  that  Dr.  W.  Hale  Wiiite's  conclusion 
that  10  per  cent,  of  the  cerebral  growths  collected  by  him  could 
certainly  have  been  operated  on  is  distinctly  higher  than  is  shown  to 
be  the  case  now  in  the  light  of  the  experience  of  twenty  years  later. 

Of  100  cases  of  cerebral  growth  the  proportions  were  as  follows  : 

Tuherclc 45 


Glioma 


24 


Glio-sarconia 2 

Sarcoma    ............  jo 

Carcinoma          ...........  5 

Lymphoma i 

Myxoma    ............  i 

Cyst 4 


Gumma 


5 


Doubtful 3 

100 

Of  the  45  cases  of  tubercle,  the  cerebrum  was  affected  in  22,  the 
cerebellum  in  20  cases.  The  growth  was  multiple  in  ig,  and  single  in 
24  cases.  In  all  the  45  cases  one  or  more  other  structures  than  the  brain 
were  affected.  Dr.  W.  Hale  White  concludes  that  not  more  than  3 
tubercular  cases  were  likely  to  be  benefited  by  operation,  and  even  in 
these  the  other  organs  were  tubercular. 

Of  the  24  cases  of  glioma,  of  10  only  could  it  be  said  that  they  were 
not  infiltrating.  The  cerebrum  was  the  seat  of  the  disease  in  13  cases, 
the  cerebellum  in  4.  In  i  case  there  were  multiple  gliomata  in  the 
brain,  and  in  2  others  there  were  growths  in  other  parts  of  the  body. 

Of  the  10  cases  of  sarcomata  several  affected  the  dura  mater  in 
inaccessible  positions  ;  of  the  5  cases  which  attacked  the  brain  only, 
I  alone  could  have  been  removed  with  any  prospect  of  success.  Of  the 
remaining  growths  none  of  the  carcinomata  or  glio-sarcomata  were 
amenable  to  treatment.     Of  the  4  cases  of  cyst  i  could  certainly,  and 

*  The  apparently  healthy  surface  of  the  brain  met  with  here  at  the  time  of  the 
operation  should  be  compared  with  the  same  misleading  point  in  Mr.  Ballance's  case 
p.  361). 
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another  possibly,  have  been  operated  upon ;  the  myxoma  was,  and 
the  lymphoma  was  not,  amenable  to  operation  ;  and  of  the  3  doubtful 
cases,  2  could  have  been  operated  upon.  Dr.  W.  Hale  White's  summing 
up  is  as  follows  :  "  Thus  we  see  that  out  of  100  cases  of  tumour  of  the 
brain,  10  might  certainly  have  been  operated  upon,  and  4  additional 
ones  might  possibly  have  been  ;  so  that  in  10  per  cent,  of  our  cases  we 
can  hold  out  some  hope  of  operative  relief  to  our  patients,  provided  that 
a  correct  diagnosis  of  the  position  of  the  growth  be  made,  even  so  late 
as  shortly  before  their  death,  whilst,  of  course,  earlier  in  their  histories 
many  others  might  have  been  operated  upon  with  a  good  prospect  of 
success." 

I  will  put  side  by  side  with  these  conclusions  of  Dr.  W.  Hale  White 
those  of  another  physician  well  known  for  his  great  clinical  and  patbo- 
logical  experience — Dr.  Byrom  Bramwell,  himself  an  authority  on  this 
subject,  the  conclusions  having  been  given  at  a  debate  on  Intracranial 
Surgery,  at  the  Medico-Chirurgical  Society  of  Edinburgh  (Trans.,  vol. 
xiii.  1894,  p.  180).  Dr.  Bramwell  considered  that  the  cases  in  which 
intracranial  tumours  can  be  successfully  removed  by  the  surgeon  are 
rare,  a  consideration  of  the  conditions  present  making  it  easy  to  under- 
stand why  this  must  necessarily  be  the  case,  (i)  In  a  certain  but  very 
small  number  of  cases  an  intracranial  tumour  is  not  characterised  by 
any  symptoms  during  life  which  enable  a  positive  diagnosis  to  be 
arrived  at.  (2)  In  some  of  the  cases  of  intracranial  tumour  in  which 
the  symptoms — e.g.,  headache,  vomiting,  giddiness,  and  double  optic 
neuritis — distinctly  show  the  presence  of  an  intracranial  tumour,  there 
are  no  localising  symptoms  which  enable  the  physician  to  determine  in 
what  part  of  the  cranial  cavity  the  tumour  is  situated.  These  cases 
constitute  a  not  inconsiderable  proportion  ol  the  whole.  It  is  by  no 
means  uncommon  to  meet  with  large  tumours  in  the  temporo-sphenoidal 
and  frontal*  lobes,  the  "  silent  areas  "  of  the  brain,  which  are  unattended 

*  There  is  increasing  evidence  to  show  that  the  frontal  lobes  can  no  longer  be  regarded 
as  "  silent  areas  "  as  has  hitherto  been  the  case.  This  is  important,  as  it  is  a  favourable 
region  for  operative  interference,  and  owing  to  the  above  belief  that  lesions  here  show 
no  especial  symptoms  and  the  consequent  lack  of  careful  investigation,  growths  have  been 
allowed  to  attain  a  dangerous  size  before  their  removal  has  been  attempted.  Dr.  Allen 
Starr  concludes  from  a  study  of  cases  of  growths  of  the  frontal  lobes  :  "  The  form  of  mental 
disturbance  in  lesions  of  the  frontal  lobe  .  .  .  is  to  be  described  as  a  loss  of  self-control  and 
a  subsequent  change  of  character.  .  .  .  Thus  we  would  expect  the  partial  destruction  of 
the  frontal  lobes  to  be  accompanied  by  errors  of  judgment  and  reason  of  a  striking 
character  ;  one  of  the  first  manifestations  would  be  a  loss  of  that  self-control  which  is  a 
constant  accompaniment  of  mental  action,  and  which  would  be  shown  by  an  inability  to 
fix  the  attention,  to  follow  a  continuous  train  of  thought,  or  to  conduct  intellectual 
processes.  It  was  this  very  symptom  which  was  present  in  one-half  of  the  cases.  It 
did  not  occur  in  lesions  of  any  other  part  of  the  brain."  A  recently  published  case 
(^Lancet,  April  29,  1905)  by  Captains  McCay  and  Thurston  (I. M.S.),  Medical  College 
Hospital,  Calcutta,  of  a  glio-sarcoma  of  the  right  caudate  nucleus  pressing  on  the  frontal 
lobe  bears  out  the  above-quoted  remarks  of  one  of  the  first  American  neurologists.  The 
chief  reasons  for  localising  the  growth  here  as  one  affecting  the  frontal  area  were  right 
frontal  headache,  tenderness  in  the  same  region— my  readers  will  note  that  the  lesion  was 
not  a  cortical  one— and  the  peculiar  mental  symptoms,  viz.,  loss  of  memory,  apathy,  loss 
of  sense  of  shame,  and  loss  of  inhibitory  power.  The  skull  was  opened  over  the  area  of 
tenderness,  but  nothing  was  found  on  incision  and  palpation  of  the  cortex.  The  necropsy, 
three  days  later,  showed  the  growth  to  be  situated  as  stated  above. 
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witli  nny  very  (Icfinito  and  chiiracteristic  localising  symptoms.  Tho 
occipital  lobo  was  formerly  also  tli()ii<,'lit  to  bo  a  silent  area,  but  it 
is  now  known  tbat  lesions  in  tins  situation  produce  homonymous 
hemiano[)sia,  a  most  important  localising  symi)tom  (p.  344).  (3)  In  a 
few  cases,  in  wliicli  there  are  localising  symptoms,  tliese  give  an 
erroneous  impression  as  to  the  position  of  the  tumour. 

In  support  of  this  statoiiifiiL  an  instructive  case  is  {,'ivcn  in  wliicli,  in  a  sypliilitic 
patient,  the  local  pain  and  tenderness  and  the  localised  character  of  the  spasms,  which  com- 
menced in  the  left  big  toe,  clearly  indicated  that  the  tumour  would  in  all  probability  be 
found  in  the  cortex  in  the  region  of  tlic  foot-centre.  The  necropsy  showed  a  glioma 
involving  the  right  optic  thalamus,  the  growth  having  encroached  upon  the  posterior 
division  of  the  internal  capsule  and  apparently  implicated  the  fibres  to  the  left  leg. 

(4)  In  many  of  the  cases  in  which  the  exact  position  of  the  tumour 
is  clearly  demonstrated,  successful  operative  i)r()cedure  is  impossible  or 
uncalled  for.  Thus,  {<i)  in  addition  to  tumours  situated  at  the  base, 
the  basal  ganglia,  SiC,  Dr.  Bramwell  is  inclined  to  include  under  this 
head  a  large  proportion  of  tumours  situated  in  the  cerebellum,  and  for 
these  reasons : — The  surgeon  can  hardly  hope  to  successfully  remove 
tumours  which  involve  the  middle  lobe  of  the  cerebelhnn.  Tumours 
which  are  situated  in  the  lateral  lobes  are  with  dilHculty  reached,  and 
the  operation  required  for  their  removal  is  a  dangerous  one  ;  the 
surgeon  has  to  work  in  a  very  narrow  space,  and  there  is  a  risk  of 
wounding  the  large  venous  sinuses,  the  medulla,  the  pons,  &c.  Further, 
it  is  often  an  extremely  difficult  or  impossible  thing  to  determine, 
during  life,  in  which  lateral  lobe  of  the  cerebellum  the  tumour  is 
situated,  {h)  In  many  cases  the  tumour  is  so  extensive  and  infiltrates 
such  a  large  area  of  brain  tissue  that  its  complete  removal  is  impossible, 
(c)  In  others  the  tumour  is  multiple,  (d)  In  others  it  is  malignant 
and  of  a  secondary  nature,  (e)  In  some  the  cerebral  tumour  is  com- 
plicated by  associated  lesions  in  other  organs  which  contraindicate  any 
operative  interference.  Thus,  in  not  a  few  cases  of  tubercular  growth 
of  the  cerebellum  the  lungs  are  also  aflected,  and  in  some  syphilitic 
cases  the  vessels  either  of  the  brain  or  other  parts  of  the  body  are  so 
extensively  diseased  that  an  operation  is  very  hazardous.  (/)  Speaking 
of  syphilitic  growths,  Dr.  Bramwell,  while  admitting  the  good  results 
obtained  by  very  active  drug  treatment,  was  disposed  to  think  that  in 
many  of  the  syphilitic  cases  in  which  the  gumma  is  large  and  of  some 
standing — cases  in  which  a  cicatrix  must  necessarily  remain  on  the 
surface  of  the  brain — operative  procedure  is  advisable  after  the  acute 
symptoms  have  subsided  under  tiie  vigorous  use  of  specific  remedies, 
as  the  termination  of  many  of  these  cases  (the  patients  ultimately 
becoming  useless  members  of  society',  or  insane)  is  so  deplorable.* 

The  above  conclusions  of  Dr.  Byrom  Bramwell  are  based  on  an 
analysis  of  82  cases  of  intracranial  tumour  which  he  had  seen  during 
life,  and  which  he  had  examined  post-mortem.  In  77  out  of  the  82 
operative  interference  was  contraindicated.     Of  the  5  remaining  cases 


•  While  admitting  the  force  of  this  opinion,  I  am  afraid  that  if  surgeons  follow 
Dr.  Bramwell's  advice  they  will  sometimes  find,  if  they  publish  the  results  of  their  cases 
after  carefully  watching  them,  that  they  have  merely  substituted  one  cicatrix  for 
another  (p.  282). 
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he  considered  that  in  2  the  success  of  an  operation  would  have  been 
extremely  doubtful ;  in  the  remaining  3  an  operation  might,  he  thought, 
have  probably  been  attended  with  success. 

But,  while  believing  that  there  are  comparatively  few  cases  in  which 
the  surgeon  can  hope  to  successfully  remove  an  intracranial  growth, 
I)r.  Byrom  Bramwell  would  very  strongly  advocate  trephining  as  a 
palliative  measure*  in  manj^  of  these  cases.  "  Thus,  in  not  a  few,  the 
headache  is  intense,  and  it  has  been  conclusively  shown  that  in  some 
of  these  cases  sudden  death  takes  place,  aj^parently  as  a  result  of  the 
pain  and  inhibition  of  the  heart,  a  point  to  which  Dr.  Hughlings 
Jackson  has  directed  attention.  Again,  in  other  cases  in  which  the 
intracranial  pressure  is  greatly  increased,  the  patient  dies  either 
suddenly  in  an  epileptic  fit,  or  gradually  as  the  result  of  failure  of  the 
respiration.  Further,  it  must  be  remembered  that  in  a  large  proportion 
of  the  cases  of  intracranial  tumour  the  optic  neuritis  is  intense,  and 
that  in  not  a  few  of  them  the  optic  neuritis,  if  allowed  to  continue, 
passes  on  to  optic  atrophy,  and  produces  more  or  less,  and  it  may  be 
complete,  blindness.  Now,  it  has  been  conclusivel}^  shown  that  in 
some  cases  in  which  the  operation  of  trephining  has  been  performed 
both  for  tumour  and  abscess,  the  optic  neuritis  has  speedily  dis- 
appeared, in  consequence,  I  believe,  of  tlie  sudden  relief  of  the  increased 
intracranial  pressure." 

I  have  given  the  opinions  of  two  well-known  physicians  in  this 
country  on  the  percentage  of  cerebral  growths  suitable  for  operation. 
To  turn  elsewhere,  Oppenheim  analysed  23  cases  observed  by  himself 
and  verified  by  necropsy.  Only  i  could  have  been  removed  by 
operation.  V.  Bergmann  puts  the  percentage  of  suitable  cases  as  at 
most  at  6  to  7  per  cent.,  and,  with  very  few  exceptions,  would  limit  the 
operation  at  present  to  growths  of  the  motor  region  and  to  those  parts 
of  the  brain  adjoining  it. 

Having  spoken  in  general  terms  of  intracranial  growths,  I  now 
propose  to  consider,  from  a  surgeon's  point  of  view,  the  varieties  most 
frequently  calling  for  operation.  These  are  the  Tubercular,  the 
Gliomata  and  Sarcomata,  Gummata,  and  Cysts. 

Tubercular  Growths. — As  a  rule  these  should  only  be  attacked  when 
there  is  good  reason  to  believe  that  the  growths  are  primary  and  single. 
The  frequency  with  which  they  are  multiple  f  and  present  as  well  else- 
where is  alluded  to  above  (p.  353).  But  where  a  tubercular  growth  is 
threatening  to  cause  blindness,  severe  headache,  constant  vomiting,  &c., 
it  should  be  explored,  and  removed  if  possible.  Sir  V.  Horsley  {Brit. 
Med.  Journ.,  vol.  ii.  1893,  p.  1365)  expressed  himself  as  strongly  in 
favour  of  operation.  Where  a  trial  of  medical  treatment  for  four 
months  fails,  such  tubercular  nodules  are  probably  densely  fibrous 
with  caseated  centres.  Age,  no  doubt,  has  an  important  eftect  here. 
Thus,  in  a  child,  owing  to  the  yielding  skull,  the  presence  of  a  tuber- 
culous mass  may  be  long  unsuspected  or  ill-marked. 

Ransohoff,  of  Cincinnati,  whose  personal  experience  is  considerable, 
as  he  has  operated  on  8  cases  of  cerebral  growths,  reports  his  two 
successes  with  very  instructive  comments   {Journ.  Amer.  Med.  Ass., 

*  Palliative  measures  are  again  referred  to  at  p.  364. 

f  Lumbar  puncture  (5'.*'.)  may  help  in  deciding  whether  a  tubercular  meningitis 
co-exists. 
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Oct.  II,  1902).  Tlio  nature  of  the  growth  in  the  liist  case  is  not 
stated.  Tlie  second  case,  stated  to  have  l)i'en  a  scditaiy  tuhercuhir 
deposit,  was  operated  on  in  two  staj^es. 

At  till'  fust  opomtion  an  ()|)t'iiin;;  3 J  inches  long  and  3  inclies  wide  was  niailc.  When, 
thrcL'  (lays  later,  (he  dura,  wliieh  |iulsate<l  feeljly,  was  opened,  no  growth  was  fi^und.  The 
patient  wjis  now  jjlaeed  in  the  sitting  position — local  anicstliesia  was  being  now  employed 
— a  step  wliicli  caused  the  brain  to  recede  and  allow  of  palpation  far  beyond  the  limits  of 
the  cranial  opening.  Tiic  growth  was  found  half  an  inch  bel<»w  the  surface  in  the 
ascending  frontal  convolution,  ami  was  easily  removed.  Three  ami  a  half  months  after 
the  operation  the  patient  had  had  no  convulsions,  but  a  decided  weakness  of  the  flexors  of 
the  thumb,  index  and  middle  fingers  remained.  In  tiiis  ca.se  the  general  symptoms  of 
brain  growths  (headache,  choked  discs,  and  optic  neuritis)  were  absent,  the  symptoms 
being  altogether  focal.  This  is  explained  by  the  fact  that  when  the  growth  was  removed 
it  displaced  12  grammes  of  water,  a  pressure  to  which  the  brain  accommodates  itself.  With 
the  development  of  symptoms  of  intracrainal  pressure  the  value  of  focal  symptoms 
decreases.  This  explains  the  frequency  of  failure  to  find  a  growth  when  seemingly 
unmistakable  localising  symptoms  are  present.  Against  107  collected  cases  in  which 
operations  were  successful  in  finding  and  removing  a  growth,  there  are  157  in  whicli  the 
operation  was  unsuccessful  in  one  or  the  other  respect. 

Ransohoflf  points  out  tliat  in  two-stage  operations  the  second  one 
can  be  done  satisfactorily  under  L)cal  anaesthesia.  If  it  l)e  needful  to 
cut  awa}'  more  hone,  chloroform  must  be  administered.  He  thinks 
tliat  adoption  of  the  two-stage  inetiiod  will  diminish  the  very  high 
mortality.  This,  due  chieliy  to  shock  and  hromorrliage,  is  stated  by 
Haas,  from  an  examination  of  122  operations  for  removal  of  growths, 
to  be  as  high  as  61  per  cent.  Ransohoff  believes  that  tubercular 
dejiosits  in  the  brain  are  twice  as  common  as  any  other  growths. 

He  quotes  from  a  paper  by  Preyer,  who  (Rev.  Mid.  de  la  Siime,  May  and  June, 
1900)  collected  the  cases  operated  on  up  to  that  time,  sixteen  in  number  ;  Ran-sohoffs 
case  and  one  of  Heidenhain  made  eighteen.  Three  died  from  the  operation  ;  six  sur- 
vived several  months,  two  several  years  ;  one  of  Czerny's  lived  four  years  and  two 
months,  one  of  Sir  V.  Horsley's  seven  years  and  eight  months,  dying  then  of  tubercular 
disease  of  the  spine  ;  one  operated  on  by  Kronlein  is  believed  to  be  alive,  six  years  after 
operation. 

V.  Bcrgmann  some  j'ears  ago  opposed  operations  on  tubercular  deposits  in  the  brain  on 
the  grounds,  chiefly,  of  the  risk  of  setting  up  tubercular  meningitis  and  the  great  difficulties 
of  enucleating  such  a  deposit  here,  compared  with  one  in  the  skin  or  bones.  In  his 
recently  published  ''Surgery"  (Ame?'.  Tr.,  vol.  i.  p.  322)  he  declines  to  enter  into  the 
question  as  to  whether  operation  for  tubercle,  especially  in  the  cerebellum,  should  be 
undertaken.  He  "  has  reported  twelve  cases  of  cerebral  tuberculosis  treated  operatively. 
In  seven  of  these  the  central  convolutions  were  affected  ;  in  four  the  cerebellum.  In  one 
in  addition  to  disseminated  tuberculosis  of  the  pia,  there  was  an  affection  of  the  parietal 
lobe.  Of  the  seven  cases  with  affection  of  the  motor  region  three  were  cured,  two  died 
from  the  effects  of  the  operation,  and  two  from  an  extension  of  the  tuberculosis.  The  five 
cases  of  affection  of  the  cerebellum  all  terminated  fatally,  three  immediately  after  the 
operation.  In  eight  cases  the  tubercles  were  not  completely  removed,  and  in  each  case 
death  rapidly  ensued." 

Caseating  foci  in  the  cerebellum,  owing  to  their  comparative  fre- 
quency, need  esi)ecial  allusion.  The  very  high  mortality  of  which 
V.  Bergmann's  results — himself  one  of  the  chief  authorities  on 
cerebral  surgery — and  the  cases  alluded  to  below  make  it  extremely 
doubtful  if  it  is  justifiable  to  continue  attacks  on  tubercular  deposits 
here  (p.  380). 
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Sir  V.  Horsley  (Brit.  Med.  Joiirn.,  April,  1887)  has  removed  a 
tubercular  growth  from  the  right  lobe  of  the  cerebellum. 

Death  took  place  nineteen  hours  later,  the  patient  having  only  partially  recovered 
consciousness.  Generalised  chronic  tubercle  was  found  in  the  viscera.  The  operation  was 
hei'c  performed  as  a  dernier  ressort. 

Mr.  Bennett  May  {Lancet,  April  16,  1887)  removed  a  similar  growth 
from  the  right  lobe  of  the  cerebellum  of  a  child. 

The  extreme  bulging  of  the  dura  mater  gave  evidence  of  great  intracranial  pressure. 
The  cortex  appeared  quite  healthy,  but  at  one  spot  palpation  gave  an  ill-defined  feeling 
of  hardness.  This  spot  being  incised,  the  finger  detected  a  hard  mass  nearly  an  inch 
below  the  surface.  This  was  dug  out  with  the  handle  of  a  small  teaspoon.  It  was 
larger  than  a  pigeon's  egg,  hard  and  horny  outside  and  caseating  in  the  centre.  The 
hfemorrhage  was  trifling,  but  the  patient  sank  from  shock  a  few  hours  later.  No  necropsy 
was  permitted. 

Mr.  Waterhouse  {Brit.  Med.  Journ.,  Oct.  i,  1898,  p.  968)  mentions 
with  helpful  candour  three  cases  in  which  he  had  operated  upon  tuber- 
culous growths  of  the  brain.  In  none  was  the  tumour  single.  Two 
cases  died  within  forty-eight  hours  of  the  operation,  while  in  the  third 
partial  recovery  for  four  months  ensued,  followed  by  death,  due  to 
another  tubercular  growth. 

These  fatal  cases  of  operation  on  cerebellar  growths  afford  me  the 
opportunity  of  reminding  my  readers  that  the  mortality  after  operation 
on  parts  of  the  cerebellum  is  higher  than  that  for  cerebral  growths. 
This  fact  is  dealt  with  below  in  the  Section  on  Operations  on  the 
Brain,  p.   380. 

Gliomata  and  Sarcomata. — As  several  cases  are  referred  to,  some 
fully,  in  these  pages,  viz.,  the  cases  operated  on  by  Mr.  Godlee  (p.  346)> 
Mr.  Ballance  (p.  349),  Dr.  Weir  (p.  351),  and  as  the  important 
questions  of  appearance  and  infiltration  are  dealt  with  in  the  section 
on  Operations  on  the  Brain  (p.  379),  I  shall  only  refer  to  one  more 
instance  of  these  growths.  It  will  be  found  reported  by  Dr.  C.  K.  Mills 
{Phila.  Med.  Journ.,  Sept.  27,  1902)  ;  the  following  epitome  is  given 
in  the  Brit.  Med.  Journ.,  Jan.  24,  1903,  p.  13.  It  contains  two 
especial  points  of  interest :  (i)  the  use,  successfully,  of  the  Eontgen 
rays  as  a  means  of  diagnosis,  and  (2)  the  means  adapted  for  meeting 
the  hemorrhage.  The  case  is  stated  to  be  the  third — including  one 
published  by  Dr.  Mills  in  February,  1902 — in  which  the  Eontgen  rays 
have  been  of  definite  service  in  the  localisation  of  a  cerebral  growth. 

The  patient,  a  girl,  jet.  21,  had  had  symptoms  for  three  years,  and  presented  all  the 
classical  phenomena — optic  neuritis,  headache,  vomiting,  &c.,  together  with  left  hemi- 
paresis.  Skiagraphy  showed  an  abnormal  shadow  of  about  3  inches  in  diameter,  and 
irregular  in  outline,  lying  directly  upon  the  Kolandic  area.  Over  its  anterior  portion  the 
middle  meningeal  and  its  branches  ran,  and  the  inner  table  of  the  skull  was  seen  to  be 
disorganised  over  the  region  of  the  growth.  The  central  fissure  having  been  localised,  the 
cranium  was  opened  by  Stellwagen's  trephine  (Fig.  140,  p.  376),  but  the  hjemorrhage  was  so 
severe  that  the  wound  had  to  be  packed  and  further  steps  postponed.  The  patient  rallied 
well,  and  at  the  second  operation,  owing  to  the  severe  hemorrhage  before,  both  common 
carotids  were  clamped  by  Crile's  method.*  An  encapsuled  ovoid  growth,  3  inches  in 
length,  which  proved  to  be  a  spindle-cell  sarcoma,  was  discovered  and  removed  with  hardly 
any  bleeding.     The  patient  died  in  a  few  hours  from  post-operative  shock. 

*  This  is  described,  together  with  other  methods  of  temporary  closure  of  the  common 
carotids,  q.r. 
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Gummata. — Some  liave  expressed  the  opinion  tliat  liore  surgicfil 
inteil'croiicc  is  nncalli'd  for.  While  no  one  will  operate  on  a  f,Mimnia  of 
the  hraiii  till  a  siiHiciciit  trial  has  hcen  f,aven  to  mercury  and  potassium 
iodide,*  there  is  no  douht  whatever  that  a  syphilitic  lesion  miiy  reach  a 
stage  here,  e.g.,  from  its  density,  as  elsewhere,  in  which  it  has  quite  got 
beyond  the  reach  of  specific  remedies.  Such  a  lesion,  iflocalisahle  and 
to  be  got  at,  should  he  attacked,  because,  if  left  alone,  it  will  go  on 
causing  trouble  indefinitely,  and  further,  the  compression  and  wasting 
of  adjacent  nerve  tissue  which  it  will  set  up  will  in  time  become 
irreparable.  On  this  point  the  remarks  of  Dr.  Byrom  Bramwell 
(P-  355)»  J'ear  strongly. 

Sir  V.  Horsley,  who  is  of  opinion  {Brit.  Med.  Joimi.,  vol.  ii.  1893,  p. 
1365)  that  cerebral  gummata  are  not  really  cured  by  drugs,  would 
certainly  limit  the  trial  of  drugs  to  two  months.  He  holds  that 
gummata  are  here  incurable,  because  there  is  always  a  certain 
degree  of  pachymeningitis  around  them,  and  that  this  is  inevitably 
progressive. 

One  of  the  most  interesting  instances  of  operation  in  these  cases  is  one 
of  Sir  W.  Macewen's  {Lancet,  May  23,  1885). 

In  a  woman,  aged  25,  there  was  left-sided  motor  monoplegia  of  arm  and  leg,  preceded 
by  muscular  twitchings  and  tingling  sensations,  without  loss  of  sensation,  due  to  syphilis, 
which  resisted  prolonged  treatment.  A  cortical  lesion  of  the  right  motor  area,  in  the  upper 
half  of  the  ascending  frontal  and  parietal  convolutions,  with  probable  involvement  of  the 
paracentral  lobule,  was  diagnosed.  A  crown  of  bone  over  an  inch  in  diameter,  with  its 
anterior  border  reaching  to  a  point  about  half  an  inch  behind  the  auriculo-bregmatic  line, 
and  its  upper  margin  reaching  to  within  half  an  inch  from  the  centre  of  the  superior 
longitudinal  sinus,  was  removed.  Its  inner  surface  showed  osteophytes.  The  dura  mater 
was  thickened  and  rough.  Crucial  flaps  of  this  being  reflected,  a  yellowish  opaque  eflFusion 
covered  the  brain,  obscuring  the  convolutions  and  bridging  the  fissure  of  Rolando.  This 
was  very  friable  and  came  away  in  minute  portions.  Towards  the  upper  part  of  the  open- 
ing the  brain  offered  resistance  on  palpation.  This  sensation  proceeded  from  the  interior  of 
the  brain,  in  the  direction  of  the  paracentral  lobule,  a  layer  of  brain  tissue  intervening 
between  this  more  resistant  structure  and  the  finger.  An  incision  being  made  through  the 
upper  part  of  the  ascending  parietal  towards  this  firm  structure,  about  two  drachms  of 
grumous  fluid  escaped.  The  resistance  now  disappeared,  and  cerebral  pulsation  was  now, 
for  the  first  time,  feebly  perceptible.  The  patient  made  a  good  recovery,  and  regained 
suflScient  power  over  the  left  side  to  enable  her  to  walk  two  miles,  and  to  do  her  household 
work. 

]\Ir.  Waterhouse  {he.  supra  cit.)  mentioned  an  interesting  case  of 
intracranial  gumma,  in  which,  in  spite  of  the  administration  of  potassium 
iodide  and  mercury  for  four  weeks,  and  then  potassium  iodide  in  doses 
of  30  gr.  t.d.  for  a  further  period  of  five  weeks,  the  symptoms  steadily 
increased.  The  patient  became  hemiplegic,  then  comatose.  A  large 
gumma  was  removed  "  from  the  left  area  of  Rolando."  Recovery  was 
rapid  and  complete. 

A  recent  case  of  gumma  and  localised  meningitis  of  the  motor  region 

*  The  American  method  of  pushing  this  drug  in  large  doses  at  frequent  intervals,  in 
milk  (Arch,  of  Medicine,  New  York,  Oct.,  1884),  is  especially  applicable  here.  A  warning 
is  needed  now.  Whether  this  drug  be  used  for  gummata  or  in  uncertain  cases,  its  lowering 
effects  must  always  be  remembered.  In  my  opinion,  some  days  should  always  be  allowed 
to  elapse  between  the  discontinuing  of  the  drug  and  the  operation,  otherwise  the  shock 
of  a  severe  operation  will  be  needlessly  increased. 
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successfully  operated  upon  will  be  found  reported  by  Dr.  C.  K.  Mills, 
(Phila.  Med.  Journ.,  Nov.  29,  1902). 

The  patient,  £et.  27,  had  been  twice  previously  treated  with  success  by  large  doses  of 
potassium  iodide.  On  his  third  admission  the  prominent  symptoms  were  extreme  pain  in 
the  left  parietal  region,  frequent  spasmodic  seizures  of  right  upper  and,  later,  of  right  lower 
limb  and  right  side  of  face.  When  the  bone-flap  was  turned  back — Dr.  Hearn  used 
Stellwagen's  trephine  (p.  376) — the  dura  was  adherent  to  the  skull  over  a  considerable 
portion  of  the  bone-flap  which  had  to  be  pulled  away  from  the  membrane.  The  latter  was, 
in  places,  four  or  five  times  thicker  than  normal.  The  dura,  pia  and  arachnoid  were 
adherent  to  each  other  and  to  an  oblong  flat  mass,  which  corresponded  almost  exactly  in  its 
dimensions  to  the  shadow  furnished  by  the  Rontgen  rays.  As  it  was  impossible  to  dissect 
the  membranes  from  the  mass  beneath,  it  was  decided  to  remove  them  together.  This  was 
done  with  but  little  disturbance  of  the  brain  tissue.  To  replace  the  removed  dura, 
advantage  was  taken  of  a  suggestion  by  Prof.  Keen,  and  an  incision  made  in  the  scalp  out- 
side of  the  line  of  the  main  opening.  The  scalp  was  turned  back,  and  a  piece  of  the  peri- 
cranium dissected  loose,  and  inserted  into  the  opening  left  by  removal  of  the  dura.  This 
piece  of  pericranium  was  turned  upside  down,  so  that  the  osteogenetic  surface  would  be 
away  from  the  brain,  and  not  next  to  it.  The  last  note  of  this  case,  four  weeks  after  the 
operation,  runs  as  follows  : — "  The  patient  had  made  a  perfect  surgical  i-ecovery  ;  his 
headache  and  epilepsy  have  disappeared." 

Cysts. — There  are  three  separate  conditions  under  which  these  growths 
especiallj'^  occur,  (i.)  One  is  in  the  cerebellum,  particularly  in  childhood, 
and  affords  the  only  hopeful  outlook  for  operations  here.  Dr.  Good- 
hart's  words  {Diseases  of  Children,  p.  440),  are  to  be  remembered.  Simple 
Cysts,  "  although  not  common,  may  be  kept  well  in  memory.  I  must 
have  seen  some  five  or  six  cases,  and  one  can  never  see  a  fatal  ending 
in  such  as  these  without  regretting  that  surgery  was  not  allowed  to 
attempt  to  cure."  (ii.)  Cysts  may  also  occur  after  injury  over  the  motor 
area,  as  in  the  two  following  cases  (Macewen,  Brit.  Med.  Journ.,  Aug. 
II,  1890) : 

JUjjilejpsy  [Jacksonian')  induced  by  a  Focal  Facio-lingual  Lesion — Removal  of  Cyst 
from  Brain — Cure. 

A  man,  aged  22,  had  epileptiform  convulsions,  each  lasting  from  two  to  three  minutes 
with  an  average  of  over  100  in  twenty-four  hours.  The  convulsions  were  limited  to  the 
tongue,  right  facial  muscles,  and  platysma.  When  they  subsided  the  parts  remained  para- 
lysed. Consciousness  was  retained.  Eight  years  previously  he  received  an  injury  to  the 
head,  after  which  his  right  arm  became  weak,  though  he  was  able  to  work.  It  was  clear 
that  an  irritating  focal  lesion  existed,  confined  to  the  base  of  the  ascending  convolutions, 
causing  a  Jacksonian  epilepsy.  At  the  operation,  in  the  lower  part  of  the  ascending 
frontal  a  cyst  about  the  size  of  a  filbert  was  found,  situated  partly  in  the  cortical  and 
partly  in  the  white  substance  of  the  brain,  surrounded  by  a  narrow  zone  of  encephalitis. 
In  manipulating  the  medullary  substance  during  the  removal  of  the  cyst,  the  patient, 
while  under  chloroform,  had  a  convulsion  similar  to  those  prior  to  the  operation.  The 
convulsion  ceased  with  the  removal  of  the  cyst,  and  he  never  had  another.  The  wound 
healed  firmly  under  one  dressing,  the  paralysis  of  the  facial  muscles  soon  disappeared,  and 
the  patient  has  since  been  constantly  at  work.  The  power  of  the  right  arm  has  also 
increased.  Possibly  the  cyst  might  have  caused,  indirectly,  slight  pressure  on,  or  had  set 
up  inhibitory  action  of,  the  middle  part  of  the  ascending  frontal. 

In  another  case,  in  which  brachio-crural  monoplegia  was  present,  with  late  rigidity,  these 
dating  to  an  injury  eight  months  before.  Sir  W.  Macewen  removed  a  large,  thick- walled,  sub- 
dural cyst,  containing  clear  fluid,  which  was  pressing  on  the  motor  convolutions,  together 
with  a  spicule  from  the  inner  table,  which  had  penetrated  the  brain.  The  paralysis,  with 
the  contraction  of  the  muscles,  passed  off  to  a  great  extent.  The  patient  could  neither 
walk  nor  stand  before  the  operation  ;  afterwards  he  could  run  about,  and  use  his  hand 
well,  though  there  was  still  paresis  in  both  limbs. 
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I  Imve  alrondy  (p.  279)  alliulcd  to  tli(!  (lifliculty  wliich  is  sometimes 
met  witli  in  sccmin^f  the  ohlitcratioii  of  tlicsc  cvsts,  and  the  need,  here, 
of"  tVeiiuently  proloiij^ed  draiiiaf^e.  (iii.)  While  tiie  two  forms  of  cysts 
mentioned  ahove  are  those  most  frequently  met  with,  the  surgeon  must 
be  prepared  to  meet  with  a  third  in  which  the  cyst  is  associated  with  a 
new  growth.  'J'he  hest  reported  of  these  with  which  I  am  familiar  is 
that  of  Mr.  r>allMn(e  {'rraiix.  Med.  Chir.  Soc,  Mar.,  1896). 

A  l)oy,  a't.  II,  li;i(l,  six  iiionilis  hefi>rc  admission,  received  a.  severe  hluw  on  the  head. 
Fits,  commencing  with  twitcliing  of  the  right  angle  of  tlie  mouth,  were  followed  by 
paralysis  of  the  riglit  side  of  tlie  face,  and  right  extremities.  Nov.,  1890. — The  left  lower 
motor  cortex  having  heen  exposed,  a  large  subcortical  cyst,  lying  uiuler  apparently  normal 
brain  tissue,  was  found  and  evacuated.  Feb.,  i8gi. — As  the  symptoms  returned,  a  tube  was 
passed  into  the  cyst,  in  order  to  drain  it  continuously.  The  symptoms  then  in  most  part 
disappeared,  and  the  boy  remained  in  fairly  good  health  until  Jan.,  1893,  when  his  con- 
dition rather  suddenly  became  exceedingly  grave.  At  a  third  operation  a  growth  three 
ounces  in  weight  was  removed  from  between  the  dura  and  the  left  motor  cortex.  The  l)oy 
left  the  hospital  (piite  well  save  for  a  slight  right  hemiplegia,  June,  1893.  He  was 
re-admitted  in  Sept.,  1893,  in  an  almost  moribund  condition,  and  died  a  few  hours  after 
another  attempt  to  relieve  the  symptoms  of  pressure.  At  the  necropsy  an  enormous  growth 
was  found  in  the  left  cerebral  hemisphere. 

Mr.  Ballance,  with  his  accustomed  fulness  and  mastery  of  the  subjects,  discusses  the 
intermission  of  symptoms,  the  diagnosis,  relations  to  injury  and  several  other  points. 

If  I  am  right  in  saying  that  cerebral  surgery  has  not  done  as  much 
as  was  expected  of  it  ten  years  ago,  and  that  surgeons  no  longer  attack 
cerebral  grow'ths  with  the  enthusiasm  and  frequency  of  the  same  date, 
this  i)roves  that  the  enthusiasm  was  not  based  on  careful  and  reliable 
reasoning,  that  operations  for  cerebral  growths  were  performed  without 
sufficient  discrimination,  and  that  the  risks  inseparable  from  this  path 
in  surgery  were  under-estimated — surgeons  forgetting  that  while  aseptic 
surgery  had  removed  certain  risks,  others  remained  inseparable  from 
the  peculiar  vitality  of  the  part  attacked.  I  refer  especially  to  shock 
and  collapse.  I  think  that  any  candid  surgeon,  acquainted  with  the 
history  and  progress  of  his  profession,  will  allow  that  in  three  directions 
the  progress  of  modern  surgery  has  been  less  brilliant  than  might 
have  been  expected  when  its  other  triumphs  are  considered.  The 
three  referred  to  are  :  removal  of  cerebral  growths  compared  with  the 
other  advances  of  cranial  surgery,  the  surger}'  of  the  intra-thoracic 
viscera,  and  the  operative  relief  for  acute  intestinal  obstruction  com- 
pared with  the  brilliant  successes  in  other  l)ranches  of  abdominal 
surgery.  The  explanation  of  this  is  not  far  to  seek.  I  maintain  it 
lies  in  the  fact,  to  which  due  weight  has  not  been  attached,  that  all  the 
organs  here  concerned  are  peculiarly  vital  structures,  and  that,  however 
great  advances  may  be  made,  this  fact  will  remain  unchanged. 

That  the  above  remarks  are  fair  and  just  will,  I  think,  be  allowed  by 
anyone  who  refers  to  the  last  discussion  on  the  Treatment  of  Intra- 
cranial Tumours,  introduced  by  Dr.  Ferrier  in  a  speech  of  great  ability 
{Brit.  Med.  Journ.,  Oct.  i,  1898),  in  which  he  put  the  question  of 
operation  in  the  most  favourable  light  possible.  Dr.  Ferrier  men- 
tioned, briefly,  two  cases  in  which  the  patients  had  survived  the  opera- 
tion two  years  or  more.  Two  surgeons  only  took  part  in  the  discussion, 
and  two  more  successful  cases  of  removal  of  cerebral  growths  were 
mentioned,  but  so  briefly  as   to  be  of  very  little  value.     Dr.  Byrom 
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Bramwell,  the  president  of  the  section  before  which  the  paper  was  read, 
stated  that  his  "experience  in  regard  to  the  success  of  operative  pro- 
cedure differed  notably  from  that  of  Prof.  Ferrier,  for  in  none  of  his 
fourteen  cases  in  which  an  operation  had  been  performed  had  a  tumour 
been  successful!}' removed  by  the  surgeon.  The  additional  experience  of 
the  past  few  years  Imd  entirely  confirmed  the  conclusions  which  he  had 
published  in  the  EdinhiirgJL  Medical  Journal  four  years  ago." 

Speaking  of  the  proportion  of  operable  cerebral  tumours,  Dr.  Ferrier 
considered  it  a  fair  estimate  to  sa}'  that  only  7  per  cent,  of  cerebral 
tumours  are  capable  of  being  surgically  dealt  with.  As  to  the  recent 
statistics  of  the  results  of  operation,  he  considered  that  when  cases 
were  collected  from  all  sources,  and  therefore  containing  many  factors 
not  strictly  comparable  with  each  other — of  which  one,  the  personal 
equation  of  the  operator,  is  exceedingly  variable, — such  a  collection 
of  cases  gave  13  per  cent,  of  complete  *  recoveries,  i.e.,  the  patients 
were  alive  at  least  a  year,  and  in  some  cases  several  3^ears,  after  the 
operation.  Turning  to  the  cases  at  the  National  Hospital  for  the 
Paralysed  and  Epileptic,  wdiere  the  operations  were  performed  by 
Sir  V.  Horsley  and  Mr.  Ballance,  men  of  special  skill  in  this  branch 
of  surgery,  Dr.  Ferrier  pointed  out  that  the  cases  operated  on  gave  a 
percentage  i6'6  of  complete  recovery. 

Two  well-known  authorities  on  growths  of  the  brain,  Dr.  Beevor  and 
Mr.  Ballance,  thus  reply  to  the  question,  "  What  do  patients  suffering 
from  tumours  of  the  brain  gain  from  surgery  ?  "  (Brit.  Med.  Journ., 
vol.  i.  1895,  P-  8-  -^.y  readers  will  find  the  case  on  which  this  paper 
is  based  quoted  from  at  p.  349) : — 

"  It  appears  to  us  that  in  the  several  following  ways  enormous 
benefit  maj^  be  given  by  operation:  i.  The  complete  removal  of  a 
tumour,  as  in  Sir  V.  Horsley's  case,  of  a  small  tubercular  mass 
occupying  the  cortex  in  the  region  of  the  representation  of  the 
movements  of  the  thumb. 

"  This  patient,  a  man,  tet.  20,  suffered  from  frequent  local  fits,  beginning  in  the  thumb 
and  forefinger,  and  from  headache.  From  these  symptoms  he  was  completely  relieved 
by  the  removal  of  the  tumour  and  part  of  the  cortex. — Brit.  3Ied.  Juurn.,  1887. 

"2.  Partial  removal  of  a  tumour,  as  was  probably  done  in  the  case 
on  which  this  paj^er  is  founded. 

"  The  operation  on  this  patient  relieved  her  of  headache,  vomiting,  double  optic 
neuritis,  and  from  the  greater  part  of  her  paralysis.  The  mental  condition,  which 
was  very  much  deteriorated,  was  restored,  the  patient  regaining  her  former  cheerful 
condition. 

"3.  The  drainage  of  a  cavit}'  in  a  cerebral  glioma  or  sarcoma  which 
cannot  be  removed.  This  is  well  illustrated  by  a  case  under  the  care 
of  Sir  W.  Gowers  and  Mr.  Ballance. 

"The  patient,  aged  11,  suffered  from  headache,  vomiting,  double  optic  neuritis,  fits 
beginning  in  the  thumb  and  followed  by  hemiplegia,  and  was  practically  relieved  of  all 
his  symptoms,  including  moral  deterioration  (stealing'),  by  this  procedure.  He  lived 
for  three  years. 

*  The  correctness  and  value  of  this  word  "  complete  "  will  be  estimated  by  my  readers 
according  to  their  experience  and  the  number  of  years  which  they  consider  must  elapse 
after  an  operation  for  malignant  disease,  befoi'e  the  patient  can  be  stated  to  be 
"  completely  "  cured. 
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"  4.  Tlio  removiil  of  bone  and  incision  of  tlio  dura  niatt.-r.  'I'lie 
benefit  resulting'  from  tbis  operation  is  well  sbown  by  a  case  wbicb 
was  under  tbe  care  of  Dr.  liuz/ard  and  Mr.  IJallance. 

"A  wonKui,  a,t,'i'(l  41,  was  admitted  with  symptoms  pointing  to  tumour  of  the 
internal  capsule,  namely,  hcniianrcsthesia,  nearly  complete  hemiplegia,  double  optic 
neuritis  with  failing  sight,  and  severe  headache  with  agonising  paroxysms.  In  one  of 
these  paroxysms  she  became  comatose,  and  was  evidently  dying,  it  was  thought  from 
hiemorihage  into  the  tumour.  The  above  operation  was  at  once  performed,  and  the 
relief  of  the  urgent  symptoms  was  immediate  ;  and  in  a  month's  time  the  report 
states  that  there  was  no  headache,  vomiting,  or  optic  neuritis,  and  some  return  of 
power  and  sensation  had  already  occurred,  with  improvement  of  sight  and  restored 
mental  condition. 

**  5.  Eenioval  of  a  considerable  area  of  bone  witboiit  opening  tbe 
dura  mater  is,  we  believe,  considered  b}'^  some  to  be  adequate  to  relieve 
tbe  classical  symptoms  of  tumour.  It  is  true  tbat  tbe  dura  bidging 
tbrougb  tbe  opening  in  tbe  skull  indicates  tbat  tbere  is  a  relief  of 
pressure,  but  wbat  we  liave  to  deal  witli  is  tension  witbin  a  practically 
inelastic  membrane,  and  tbe  intra-dural  space  can  bardly  be  materiall}' 
increased  wbile  tbe  dura  is  intact,  and  tbe  opening  in  tbe  skull  is 
comparatively  small.  Tbe  sac  of  tbe  dura  cannot  be  distended  to  its 
full  extent  wbile  tbe  cranium  is  intact,  and  so  wben  bone  is  removed  its 
foldings  are  flattened  out.  A  considerable  fall  in  pressure  can  only  be 
obtained  by  taking  away  a  large  area  of  bone,  and  in  tumour  cases 
wben  tbis  is  done  tbe  dura  still  bulges  under  mucb  jj/jfs  pressure.  As 
we  bave  known  of  no  case  in  wliicb  tbe  removal  of  bone  alone  lias 
relieved  tbe  pressure  symptoms,  we  sbould  advise  tbat  tbe  dura  sbould 
always  be  opened  ;  anotber  reason  of  great  import  being  tbat  tbe  cortex 
migbt  be  involved  witbout  any  of  tbe  type  signs  being  present.   .   .   . 

"  6.  We  would  conclude  tbis  paper  with  tbe  question.  How  soon  sbould 
one  of  tbe  preceding  operations  be  performed  ?  Wben  tbe  type  symptoms 
are  present,  it  is  quite  certain  tbat  no  delay  is  desirable  after  a  fair 
trial  bas  been  given  to  antisypbilitic  remedies,  and  we  sbould  limit  tbis 
time  to  six  weeks  or  two  montbs  (Sir  V.  Horsley,  Brit.  Med.  Journ., 
1893).  Tbe  main  difficulty  arises  wben  the  symptoms  are  not  tyi^ical ; 
and  it  is  to  be  borne  in  mind  that  large  slowly-gi'owing  tumours  may 
be  present  Avithout  any  symptoms  which  are  unequivocal.  As  an 
instance  of  this  a  case  may  be  referred  to  which  was  under  the  care  of 
Sir  y.  Horsley  and  Dr.  Beevor.  The  patient  had  occasional  fits  with 
unconsciousness,  beginning  in  the  corner  of  the  mouth,  six  years  before 
other  symptoms  arose  which  justified  operation,  and  then  tbe  tumour 
was  found  to  be  so  situated  that  it  could  not  be  removed  witbout  pro- 
ducing aphasia.  It  would  be  easy  to  mention  other  cases  illustrating 
the  same  point.  In  any  case  where  tbe  typical  signs  of  tumour  are 
absent,  and  where  the  fits  always  begin  with  the  same  localised  warn- 
ing, and  are  attended  with  loss  of  consciousness,  the  question  is,  Are 
these  fits  due  to  idiopathic  epilej)sy,  or  are  they  due  to  a  tumour  ? 
And  Ave  should  say  that  no  operation  is  advisable,  other  signs  of 
tumour  being  absent,  unless  the  paralysis  Avhich  follows  the  fits  is 
permanent — that  is,  not  recovered  from  in  the  course  of  a  few  days — 
or  unless  the  fits  occur  very  frequently.  While  it  is  impossible  to  lay 
down  absolute  rules  for  the  treatment  of  these  cases,  it  would  appear 
that  occasional  fits,  beginning  locally,  followed  by  loss  of  consciousness, 
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and  attended  only  by  headache,  would  not  justify  an  operation;  but  that 
any  other  combination  of  the  type  symptoms — headache,  purposeless 
vomiting,  optic  neuritis,  especially  with  failing  sight,  localised  fits,  and 
permanent  paralysis — would  render  surgical  o^Deration  advisable." 

We  come  now  to  the  last  of  the  questions  which  arise  before  an 
operation  on  a  growth  of  the  brain  :  (F)  The  conditions  ichich  justify 
operative  interference,  and  the  prohahle  results  of  this  step.  I  consider 
that  anyone  who  has  taken  the  trouble  to  make  himself  acquainted 
with  a  large  number  of  operations  on  growths  of  the  brain  will  agree 
with  me  that  the  following  are  based  upon  fact,  and  that  they  are  free 
from  unjustifiable  pessimism. 

(i)  That  as  the  most  benign  growths  have  prcjved  ultimately  fatal, 
operations  are  justifiable  under  certain  conditions.  But  (2)  the  site 
of  the  growth  should  be  known.  At  present,  if  localisation  be  impos- 
sible, no  operation  should  be  performed.  The  cases  collected  for 
V.  Bergmann  show  this  clearly.  In  one  group,  116  cases,  an  accurate 
diagnosis  was  possible  ;  in  all  the  growth  was  removed,  and  in  only 
7  per  cent,  was  the  operation  fatal.  In  the  second  group,  257  cases, 
the  diagnosis  was  imperfect,  and  50  per  cent,  died  as  a  direct  result 
of  the  operation.  How  far  the  Eontgen  rays  will  help,  we  do  not 
know"  as  yet.  At  present  growths  of  the  motor  area  are  the  ones  which 
most  clearly  justify  attacks.  Operations  on  growths  of  the  cerebellum, 
excepting  in  the  case  of  cysts,  are  not  justified  (pp.  355  and  380). 
(3)  The  growths  which  are  most  favourable  for  operation  are  fibromata, 
encapsuled  sarcomata,  and  gummata.  (4)  The  operation  should  be 
undertaken  at  an  earlier  stage  than  has  hitherto  been  the  case,  before 
the  patient  is  weakened  by  headache,  vomiting,  a  long  course  of 
potassium-iodide,  &c.  (5)  As  a  large  opening  in  the  skull  is 
absolutely  necessary,  the  operation  should  usually  be  performed  in 
two  stages.  (6)  Palliative  trephinings  have  already  been  shown  to 
be  thoroughly  justified  (pp.  356  and  363).  This  step,  if  not  deferred  till 
too  late,  may  be  trusted  to  remove  for  a  time  the  headache  and 
vomiting,  to  arrest  the  optic  neuritis  which  will  go  on  to  blindness, 
and  to  diminish,  but  probably  not  to  arrest  entirely  the  epileptiform 
convulsions.  The  following  cases  show  that  where  a  growth  has  been 
localised,  but  it  has  not  been  found,  and  where  its  complete  removal  has 
not  been  possible,  the  symptoms  have  been  materially  relieved  by  the 
relief  given  to  the  pressure.  Thus  in  the  Lancet  of  April  7,  1888,  a  case 
under  the  care  of  Mr.  F.  A.  Heath  is  reported,  in  which,  though  the 
tumour  was  not  removed,  owing  to  adhesions  to  the  anterior  fossa,  the 
benefit  derived  from  the  relief  given  to  the  pressure  was  most  decided. 

The  patient  recovered  promptly  from  the  operation,  with  the  formation  of  a  hernia 
under  the  healed  scalp,  shortly  after  regaining  considerable  power  of  motion  in  the 
paretic  limbs,  remaining  free  from  epileptic  attacks  for  over  two  months,  and  for  a  long 
time  being  rid  of  his  headache.  He  was  seen  thirteen  months  after  the  operation,  and, 
though  completely  blind,  could  walk  about  very  well.  Of  late,  the  headache  had  returned 
and  the  epileptic  attacks  had  become  more  frequent. 

The  following  case  of  Fischer's,  of  Breslau  (Centr.  f.  Chir.,  Bd.  xxix. 
1889),  bears  on  the  same  point. 

A  patient  was  admitted  with  complete  paralysis  of  the  right  arm,  which  had  been 
coming  on  for  a  year,  and  very  severe  headache  on  the  left  side.  The  right  leg  was  also 
weaker,  dragging  a  little  in  walking.     The  left  pre-central  convolution  was  exposed,  but 
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no  trace  of  ii  tiiiudur  couM  Ik'  fuuiid.  'llu!  |iiiliciit  experienced  great  rflicf  from  the 
operation.  The  headnclie  was  gone,  the  arm  paralysis  was  less,  and  the  convulsiona 
ceased.  Five  niontlis  later  the  patient  Ixigan  to  complain  again,  the  paralysis  of  the 
right  arm  and  leg  having  increased,  and  epileptiform  seizures  lx;ing  of  daily  occurrence, 
lie  urged  repetition  of  the  operation.  The  skull  hcing  again  opened  at  the  same  place, 
a  red  lobulaled  tumour  soon  bulged  up.  It  Wiis  shelled  out  piecemeal  with  the  finger, 
as  it  continually  l)rokc  off  on  pulling,  severe  haemorrhage  resulting.  The  growth  was 
also  tinnly  adherent  to  the  dura.  The  hole  in  the  brain  was  lightly  plugged  with 
ioiloform  gauze.  All  sym|)toms  of  growth  were  again  in  abeyance.  Two  months  later 
the  patient  began  to  complain  again,  and  now  a  growth  grew  through  the  trephine  open- 
ing. The  autopsy  showed  that  tiie  growth  of  the  brain  had  been  completely  removed. 
The  recnrrcuce  started  from  the  dura.     It  was  a  vascular  round-celled  sarcoma. 

Similar  relief  is  well  shown  by  a  case  brought  before  the  Clinical  Society  by  Mr. 
Tearce  Gould  (^Tran.t.,  vol.  x.x.xi.  p.  286).  The  patient,  aet.  41,  had,  six  weeks  before, 
suffered  from  severe  headache  without  vomiting,  followed  by  aphasia,  right  facial  paralysis, 
anti  stupor  deepening  into  coma  (Feb.  7,  1897).  A  two-inch  trephine  was  used  over 
the  left  face-centre.  When  the  dura  mater,  which  bulged  into  the  wound  without  pulsa- 
tion, was  dividetl,  the  brain  bulged  still  more.  Puncture  of  this  with  a  director  in  two  or 
three  directions  proved  negative.  Four  days  after  the  operation  the  brain  had  receded 
below  the  trephine  opening  over  which  the  scalp  had  been  replaced  ;  three  days  later  the 
patient  was  quite  conscious  and  had  lost  his  headache,  paralysis,  twitcliings,  and  aphasia. 
He  was  able  to  resume  work  in  four  months,  but  it  was  noted  that  six  epileptiform  fits  had 
occurred  ;  otherwise  the  health  was  good.  Mr.  Pcarcc  Gould  informs  me  (June,  1905) 
that  this  patient  was  able  to  earn  his  living  as  a  market-gardener.  He  was,  however, 
still  liable  to  epileptic  attacks — about  one  a  week — and  during  one  of  these  he  was 
drowned  in  1903.  Permission  for  a  necropsy  was  refused.  My  readers  will  note  that,  in 
this  case,  in  addition  to  the  trephining,  the  dura  mater  was  opened.  On  the  advisability 
of  this  step  the  authoritative  opinion  of  Dr.  Beevor  and  Mr.  Ballance  should  be  referred 
to  (p.  363). 

Dr.  Feriier  advised,  if  no  guide  to  the  site  of  tlie  trei)l)iiiiiig,  ^,7.,  pain 
on  deep  pressure,  i^'C,  be  present,  that  the  palliative  opening  be  nnxde 
freel}'  over  the  occipital  or  frontal  region.  A  free  opening  may  lead 
to  a  hernia  cerebri ;  this  must  be  treated  by  careful  pressure  with  a 
leaden  plate,  and  the  strictest  asepsis  :  of  the  other  palliative  measures, 
drainage  of  the  lateral  ventricles  and  lumbar  puncture,  it  must  suffice 
to  say  that  our  knowledge  is,  at  present,  scanty,  and  that  the}'  are 
much  less  promising. 

As  to  the  actual  results,  even  in  the  cases  where  tiie  growth  has 
been  successfully  removed,  complete  recovery  is  the  excei)tion.  The 
life  of  the  patient  is  saved,  and  the  jiressure  symptoms,  headache.  Sec, 
are  cured,  but  the  epilei)tiforni  seizures  are  only  diminished,  though 
often  markedly  so.  Much  the  same  may  be  said  of  the  paralysis  in 
many  cases.  It  is  not  safe  to  make  use  of  faradisation  here,  as  this 
step  may  evoke  afresh  the  epilepsy. 


OPERATIVE  PROCEDURES  ON  THE  BRAIN,  CHIEFLY 
FOR  THE  REMOVAL  OF  GROWTHS.* 

Preparation  of  the  Patient. — The  day  before  the  operation  the  patient's 
head  is  shaved,  cleansed  with  soft  soap,  and  then  by  ether  oi- turpentine. 

*  Many  other  operations  on  the  brain — e.g.,  for  abscess,  removal  of  bullets — have 
been  already  fully  considered.  Several  instances  of  removal  of  growths  have  also  been 
given  in  the  preceding  pages.  Sir  V.  Horsley  (Brit.  Med.  Jourii.,  Oct.  9,  18S6,  and 
April  23,  1887)  first  insisted  on  the  majority  of  the  details  above  given. 
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It  is  then  soaked  for  three  minutes  with  a  solution  of  biniodide  of  mer- 
cury in  methylated  spirit  (i  in  500).  This  is  washed  away  with  a  watery 
solution  of  biniodide  (i  in  2000),  and  an  antiseptic  dressing  applied. 
Finally,  the  patient  has  the  usual  purgative  administered  the  evening 
before,  followed  by  an  enema  on  the  morning  of  the  operation.  Any 
course  of  iodides  or  bromides  should  be  suspended  for  at  least  a  week 
before  the  operation  (footnote,  p.  359). 

Marking  out  the  position  of  the  lesion  and  the  jiap. — Great  attention 
must  be  paid  to  the  exact  localisation  here,  and  this  step  must  not  be 
left  until  just  before  the  operation.  Dr.  C.  K.  Mills,  a  well  known 
American  neurologist,  whose  papers  are  always  practical  and  lucid, 
emphasises  the  following  from  an  experience  of  22  cases  in  which 
operations  were  performed  for  new  growths.  "A  mistake  of  less  than 
one  inch  in  locating  the  central  fissure,  or  the  height  of  the  horizontal 
branch  of  the  Sylvian  fissure  may  add  considerably  to  the  uncertainties 
and  difficulties  in  an  attempt  at  removal  by  making  the  opening  so  as 
only  partially  to  include  the  neoplasm.  Not  only  the  limits  but  as 
nearly  as  possible  the  direction  of  the  osteoplastic  flap  should  be  marked 
out,  as  well  as  the  extent  and  direction  of  its  base-line,  so  that  no  loss 
of  five  or  ten  minutes  takes  place  in  attempts  to  localise  it  with  chances 
that  not  even  then  is  it  in  the  best  position  or  direction."  The  method 
of  procedure  of  Dr.  Mills,  when  it  is  intended  to  remove  a  growth,  limited 
to  the  motor  area,  is  as  follows  :  "  The  central  fissure  and  horizontal 
branch  of  the  Sylvian  fissure  should  first  be  indicated  on  the  shaven 
scalp,  then  the  area  supposed  to  include  the  underlying  tumour  should 
be  exactly  mapped  out,  and,  finally,  the  base-line  of  the  flap  whicli  the 
surgeon  is  to  make  should  also  be  indicated.  The  squamosal  line  which 
corresponds  fairly  well  to  the  Sylvian  fissure,  and  the  line  of  the  central 
fissure  having  been  determined  by  the  Anderson-Makins  method 
(P-  339)>  the  spot  for  the  insertion  of  the  pin  of  the  Stellwagen 
trephine*  is  next  determined.  As  the  arm  of  this  trephine 
can  be  extended  so  as  to  give  a  radius  of  nearly  two  inches,  the  point 
selected  for  the  pin  should  be  about  half  an  inch  in  front  of  the  central 
fissure,  at  about  its  middle  or  a  very  little  below  this  point.  It  is  now 
generally  believed  that  the  motor  region  is  largely  in  front  of  the  central 
fissure,  and  the  circle  outlined  by  the  arm  of  the  trephine,  when  the  pin 
is  placed  in  the  position  just  stated,  would  be  such  as  to  include  a  little 
more  than  the  motor  region  forwards  and  backwards,  while  it  would 
nearly  uncover  it  towards  the  median  line  and  also  in  the  direction  of  the 
Sylvian  fissure.  The  Anderson-Makins  lines  and  the  circle  can  readily 
be  marked  on  the  scalp  with  a  tape-line,  compasses,  and  an  aniline 
pencil.  The  base-line  should  be  about  ij  inches  in  length  and  should 
so  bisect  the  lower  portion  of  the  circle  as  to  cross  the  line  of  the  central 
fissure  at  its  lower  extremity  and  at  right  angles  to  it.  When  the 
position  for  the  pin  and  the  extremities  of  the  base-line  have  been 
determined  b}'^  careful  measurement,  they  are  marked  on  the  scalp  by 
small  incisions.f     At  the  time  of  operation  it  is  then  only  necessary  for 

*  Page  376,  Fig.  140. 

t  Or  by  nitrate  of  silver.  A  solution  of  silver  nitrate  (30  grs.  to  the  ounce)  is  painted 
along  the  lines  and  allowed  to  dry.  It  is  then  brushed  over  lightly  with  a  solution  of 
pyrogallic  acid  (5  grs.  to  the  ounce).     The  silver  stain  thus  produced  is  not  washed  away 
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the  pin  to  be  insortod  in  the  proper  position  in  tlie  scalp,  and  for  the 
knife  to  be  inserted  at  one  end  of  the  base-line  and  s\V(^pt  aronnd  the 
circle  until  it  reaches  the  other  end.  No  time  is  then  lost  in  determin- 
ing the  direction  and  len<,'tii  of  this  line.  The  aniline  markings  can  of 
course  be  renewed  when  these  positions  have  been  determined,  as  will 
be  necessary  in  order  to  complete  the  sterilisation  of  the  scalp  before 
operation." 

Additional  accuracy  will  l)e  given  by  marking  out  the  above  lines  and 
the  suj)posed  site  of  the  growth  with  a  line  drill  or  bradawl  driven  into 
the  skull  through  the  scalp,  when  the  patient  is  under  the  anjesthetic. 
Anasthetic. — If  not  contraindicated,  a  hypodermic  injection  of  a  quarter 
of  a  grain  of  morphine*  is  given,  and  then  chloroform  is  administered. 
The  object  of  giving  the  mori)hine  is  tivofold  :  in  the  first  place,  it  allows 
of  the  performance  of  a  prolonged  operation  without  the  necessity  of 
giving  a  large  amount  of  chloroform,  the  amount  actually  used  in  an 
operation  lasting  two  hours  being  very  small. 

The  second  reason  is  perhaps  the  more  important :  that  this  drug 
causes  well-marked  contraction  of  the  arterioles  of  the  central  nervous 
system,  and  that  conseqxiently  an  incision  into  the  brain  is  accom])anied 
by  very  little  oozing  if  tlie  patient  be  under  its  influence.  Sir  V.  Ilorsley 
has  not  used  ether  in  men,  fearing  that  it  would  produce  cerebral 
excitement ;  chloroform,  on  the  contrary,  producing  well-marked  de- 
pression. But  if  much  tendenc}'  to  shock  existed,  or  if  it  were  needful 
to  keep  the  head  raised,  the  above  theoretical  considerations  would 
be  disregarded  in  favour  of  the  safer  anaesthetic,!  or  the  A.C.E, 
mixture.     Local  anaesthesia  is  referred  to  at  pp.  357,  376. 

Uemoval  of  the  Skull. — In  the  following  remarks  I  wish  it  to  be  under- 
stood that  I  am  writing  for  the  benefit  of  my  juniors  only,  men  who 
have  necessarily  had  but  little  especial  experience,  not  for  the  so- 
called  specialist  in  brain  surgery.  I  also  take  it  for  granted  that  for  the 
present,  at  all  events,  operations  for  removal  of  growths  of  the  brain  will 
often  be  performed  in  tw^o  stages.  Sir  V.  Horsley,  to  whom  as  a  pioneer 
at  once  most  skilful  and  scientific  we  owe  so  much,  having  turned  down 
the  flap  which  bears  his  name  and  which  obviated  the  risk  of  a  hernia 
cerebri  inseparable  from  the  old  crucial  incision,  removed  the  necesary 


when  the  scalp  is  subsequently  purified,  as  is  the  case  with  aniline  marks  (Watson  Cheyne, 
C.  B.,  and  Burghard,J/««.  of  Surg.  Treat.,  Pt.  v.  p.  90). 

*  In  one  case,  a  child  of  4,  one-twentieth  of  a  grain  was  found  amply  sufficient. 
The  advisability  of  a  preliminary  injection  of  morphia  has  been  a  good  deal  disputed. 
Dr.  F.  W.  Hewitt,  in  his  most  careful  work  on  Anesthetics,  p.  274,  thus  puts  the  matter 
succinctly  :  "  In  feeble  or  exhausted  patients,  in  those  who  are  lethargic  or  semi- 
comatose, and  in  those  with  any  respiratory  difficulty,  I  am  convinced  that  the 
advantages  obtainable  from  morphine  are  not  sufficiently  weighty  to  counterbalance 
the  risks  attendant  upon  its  employment."  When  morphine  is  contraindicated,  .sj.-5ij  of 
the  liquid  extract  of  ergot  may  be  given  half  an  hour  before  the  operation,  as  advised  by 
Prof.  Keen. 

t  Attention  is  also  called  to  the  startling  rapidity  with  which  a  patient  who  has 
roused  up  in  the  middle  of  one  of  these  prolonged  operations,  can  be  sent  off  again  in  a 
moment,  with  only  a  few  whiffs  of  the  drug,  and  that  thus  it  is  very  easy  to  give  too 
much  in  a  brief  space  of  time.  Sir  V.  Horsley  expresses  a  strong  opinion  that  this 
sensitiveness  to  the  action  of  the  anaesthetic  is  more  marked  when  the  dura  mater 
is  opened. 
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amount  of  bone  by  a  large  trephine  followed 
by  the  use  of  powerful  bone-forceps  or  saw. 

As  long  ago  as  1889   Wagner  introduced 
his  osteoplastic   method   of  resection    of  the 
skull,  which,   considered    by  many  to   mark 
very   important   progress,    has    increasingly 
gained  ground  in  recent  years.     Prof.  Kron- 
lein  thus  strongly  advocates  its  use  (v.  Berg- 
mann's  Si/st.  of  Pract.  Surgeri),  Amer.  Tr., 
vol.  i.  p.  330.)      "  The  old  opinion  still  holds 
that  the  power  of  regeneration  in  the  convex 
bones  of  the  skull  following  loss  of  substance 
is  small,  and  that  consequently  defects  of  any 
extent  are  only  filled  with  connective  tissue, 
and  not  with  bone.     In   certain   cases  such 
defects  have  recently  been  observed  to  close 
through   regeneration   of  bone.     These   are, 
however,  conspicuous  exceptions,  and  as  such 
they    only    confirm    the    rule.      Experience 
shows  that  the  connective  tissue  scar,  which 
usuall}^    closes  small  defects    of  the    cranial 
bones,  may  be  so  firm  and  dense  as  to  lead 
one  to  believe  that  a  production  of  new  bone 
has  taken  place.     The  conditions  are  entirely 
different  in  case  of  more    extensive    defects 
of  the  skull  which  are  only  covered  by  skin 
and    scar   tissue.      Such    patients    are    con- 
sidered not  onl}'  extraordinarily  vulnerable  as 
regards  any  violence  affecting  the  skull,  but 
their  infirmity  frequently  manifests  itself  in 
an  entirel}^  different  manner.     This  is  very 
clearly    shown    by    an    observation    recently 
communicated    by   Konig.     Konig's    patient 
had  an  extensive  traumatic  defect  in  the  left 
parietal  region.     He  manifested  a  degree  of 
weak-mindedness  bordering  on   idiocy,    and 
sufiered  from  epileptiform  attacks.    All  these 
severe  disturbances,  which  Konig  very  cor- 
rectly, no  doubt,  referred  to  the  displacement 
and  distortion  at  the  surface  of  the  brain  in 
the  region  of  the  defect,  disappeared  as  soon 
as    Konig   successfully   brought   about  bony 
closure    of    the    defect.     Based    upon    such 
experiences    it   is    altogether    justifiable     to 
demand  that  extensive  and  permanent  defects 
of  bones  should  be  avoided  from  the  beginning 
in  cases  of  operations  upon  the   brain."     I 
should  not  myself  attach  so  much  importance 
as    Prof.    Kronlein   to  a  single  case,  and  it 
is   by  no  means  certain   that  where  a  large 
amount  of  bone  has  been  removed  and  the 
healing  of  the  wound  has  run  an  aseptic  and 
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rapifl  course  that  the  defect  left  and  the  resulting  scar  are  of  the  weak 
and  perilous  nature  implied  hy  Prof.  Kronh.'in.  Anyone  of  large  hospital 
experience  is  familiiir  with  cases  wliere  after  a  coinniinuted  compound 
fractiu'i'  of  the  skull,  the  i)atient  comes  from  time  to  time  witli  a  thinly 
covered  pulsating  scar,  for  renewal  of  a  celluloid  or  more  homely  covering. 
But  owing  to  the  widely  dilferent  conditions  under  which  the  two  scars 


Fio.  13 


Gigli's  thread-saw.    (Down  Bros.'  Cat.) 

have  formed  there  is  no  comparison  between  the  state  of  such  a  scar 
and  that  resulting  from  a  wide  removal  of  bone  with  strict  attention  to 
the  rule  of  modern  surgery.  This  is  certainly  true  of  removal  of 
bone  in  the  temporal  fossa.  Mr.  J.  Hutchinson,  Jr.,  whose  experience 
and  success  in  the  removal  of  the  Gasserian  ganglion  by  the  temporal 


Fio.  133. 


Steel  director  and  whalebone  guide  for  use  with  Gigli's  saw. 

Holes  are  first  made  with  a  small  trephine,  then  the  director  makes  a  way  for 
the  whalebone  guide,  threaded  with  silk.  The  guide  is  withdrawn,  leaving  the 
silk  in  situ ;  the  silk  afterwards  assists  in  the  passage  of  the  Gigli's  saw. 
Objections  to  a  guide  made  of  whalebone  are  given  at  p.  373.  (Down 
Bros.'  Cat.) 

route  is  well  known,  writes  {The  Surgical  Treatment  of  Facial  Neuralgia, 
1905,  p.  91 ;  Sir  F.  Treves's  Manual  of  Operative  Surgery,  vol.  i.  p.  225) 
that  the  large  aperture  left  by  trephining  and  bone-forceps  "  becomes  so 
completely  filled  up  with  bone  in  a  year  or  two  that  it  can  no  longer  be 
detected."  Till  recently  the  objections  to  the  osteoplastic  method  were 
valid  ones  (i)  that  unless  performed  by  comijlicated  instruments  not 
always  at  hand  and  involving  especial  experience  in  their  technique  the 
method  was  a  prolonged  one,  especially  in  thick  and  compact  skulls, 
s. — VOL.  I.  24 
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save  in  specially  experienced  Lands,  and  (2)  if  performed  b}'  the  very 
simple  chisel  and  mallet  it  entailedwhat  has  appeared  to  man}-  to  he  an 
unnecessary  violence,  and,  perhaps,  for  there  can  scarcely  be  anv  proof 
here  one  way  or  another,  a  harmful  degree  of  concussion  of  the  brain 
(p.  292). 

Now,  however,  Wagner's  method  has  been  so  simplified,  as  will  be  seen 
below,  that  the  above  objections  are  no  longer  valid. 

The  course  to  be  taken  is,  in  mv  opinion,  still  an  open  one.  On  the 
one  hand,  if  a  surgeon  who  has  necessarily  not  had  especial  experience 
prefers  especially  in  his  earlier  cases  to  make  use  of  the  simpler  method 
and  so  remove  the  bone  he  is  entirely  justified  in  doing  so.  Time  and 
further  experience  alone  will  show  whether  the  advocates  of  the  osteo- 
plastic flap  and  this  onl}-  have  been  premature  in  their  claim  that  this 
method  is  essential  for  sound  surgery. 

Before  dealing  in  some  detail  with  the  different  ways  of  Removal  oj 
the  Skull  a  few  words  must  be  said  about  the  hemorrhage.  This  in 
large  incisions  of  the  scalp  must  always  be  free ;  in  some  cases  where 
the  growth  is  limited  to  the  brain  itself,  it  has  been  so  pi'ofuse  as  to  add 
gravely  to  the  perils  of  the  patient.  The  simplest  method  of  meeting  it 
is  that  described  at  p.  237.  A  fairly  large  drainage-tube  sterilised  and 
split  longitudinall}'  is  carried  once  round  the  forehead  above  the  roof  of 
the  nose  and  the  ears  and  below  the  occii^ital  protuberance  and  secured 
over  a  j)ad  of  gauze.  There  is  no  need  to  clamp  the  tubing  very  tightly, 
a  step  which  is  further  objectionable  from  the  risk  which  it  entails  of 
causing  sloughing  of  the  soft  parts,  in  a  prolonged  operation.  It  must 
be  remembered  that  the  above  step  cannot  be  relied  upon  to  always 
arrest  the  hsemorrhage  from  the  scalp.*  If  it  fail,  the  surgeon  must,  if 
not  intending  to  employ  the  osteoplastic  method,  raise  the  flap  rapidly  in- 
cluding the  periosteum,  and  seize  each  bleeding  vessel,  including  the  whole 
thickness  of  the  scalp,  with  Spencer  Wells's  forceps,  as  advised  at  p.  252. 
As  soon  as  the  flap  is  partly  raised  an  assistant  can  compress  its  edge 
between  his  fingers,  relaxing  his  pressure  over  difterent  parts  of  this  in 
turn,  as  the  operator  takes  up  the  vessels. 

I  will  suppose  that  the  surgeon  who  is  not  employing  the  osteoplastic 
method  has  turned  down  his  flap,  wrapped  this  in  sterile  gauze,  arrested 
the  bleeding,  and  removed  the  tubing.  In  order  to  remove  the  bone 
freely — and  a  cramped  opening  is  certain  to  defeat  the  object  of  the 
operation — the  following  courses  are  open  to  him.  He  may  make  a 
large  opening  with  a  2-inch  trephine  in  the  centre  of  the  area  to  be 
removed,  and  then  complete  the  removal  with  bone-forceps,  such  as  those 
of  Hofi'mann.     This  is,  however,  always  a  very  slow  process,  increasing 

*  Thus  in  a  case  of  removal  of  a  small  spindle  cell,  encapsuled  sarcoma  of  the  brain 
and  dura  mater,  in  which  the  skull  wall  was  hypertrophied  and  the  diploe  obliterated, 
reported  by  Dr.  J.  E.  Owens,  of  Chicago  (^An?i.  of  Surg.,  May,  1905,  p.  695),  "in  spite  of 
the  fact  that  the  head  was  encircled  with  an  elastic  band,  hemorrhage  persisted  even  after 
a  number  of  artery  forceps  had  been  employed.  These,  as  well  as  digital  compression  here 
and  there,  were  not  sufficient  to  completely  arrest  the  bleeding."  After  partial  formation 
of  an  osteoplastic  flap  the  completion  of  the  operation  had  to  be  deferred  owing  to  the 
alarming  prostration  of  the  patient,  chiefly  from  loss  of  blood.  The  operation  was 
completed  about  a  week  later,  and  then  the  haemorrhage  from  the  scalp  was  so  free  as  to 
be  only  arrested  by  loosening  the  flap  at  the  pedicle  for  the  purpose  of  enclosing  the  latter 
in  an  elastic  ligature.     The  patient  recovered. 
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prontly  the  amount  of  antesthetic  necessary  ;  in  thick  or  sclerosed  skulls 
IlofVumnn'slorcops  uuvy prove  inii(lequato,iin<Ut  is\velltohe|)rovi(lc(l  with 
a  pair  of  powerful  lorccps,  siu-h  as  tints*'  in  Fi^'.  1 3  I, or  Mr.  A.  Lane's 
fulciiiin  cuttinj^  ioreeps  {Ldncrt,  Nov.  10,  1894).  A  ipiieker  method  is 
to  make  four  suuiU  licphiiu'  opening's  at  llu;  anodes  of"  tlie  area  to  he 
removed, and  then  to  join  tln^se  hy  the  powerful  foreeps  shown  in  L'ig.  1 3 1, 
or  the  forceps  of  De  Vilhiss  (I'ig.  134),  or  hy  a  (jligli's  saw,  as  descriljed 
below.*  If  the  Inemorrhage  on  division  of  the  hone,  now,  or  with  an 
osteoplastic  flap,  is  sevei'e — and  this  has  heen  perilously  the  case  on 
several  occasions — the  following  suggest  themscdves,  cij.,  pressure  with 
sterile  gau/o  wrung  out  of  sterile  adrenalin  solution  (i — looo) ;  llcu'sley's 
wax  ;  crushing  the  hone  together — too  much  force  must  not  be  used  or 


Fig.  134. 


Forceps  of  De  Vilbiss,  especially  adapted  for  the  division  of  tlie  bones  of  the 

cranial  vault, 

fresh  channels  are   opened — the  use   of   sterile   wooden  pegs ;    these 
failing,  temporary  compression  of  one  or  both  carotids  (p.  358). 

The  bone  being  removed,  the  surgeon  decides  by  the  pulse  and 
condition  of  his  patient  the  urgency  of  the  case,  and  the  report  of  the 
anaesthetist,  whether  he  shall  complete  the  operation  or  defer  this  to 
a  later  stage.     In  all  doubtful  cases  this  will  be  the  wiser  course.     It 


*  Having  in  miad  those  for  whom  this  book  is  written,  I  have  said  nothing  about 
craniectomy  with  the  aid  of  electricity.  Trephines  and  other  instruments  worked  bj'  an 
electric  motor  or  "surgical  engine"  require  much  skill  and  care  in  maintaining  the  dura 
mater  uninjured.  The  cutting  forceps  of  De  Vilbiss  (Fig.  134)  are  not  as  well  known  in 
England  as  they  deserve  to  be.  I  owe  my  acquaintance  with  them  to  that  most  courteous 
and  gentle  of  Americans,  Dr.  Rixford,  of  San  Francisco.  Those  who  wish  to  be  familiar 
with  the  modes  of  removing  part  of  the  cranium  by  trephines  and  saws,  worked  with 
different  motors,  will  find  the  needful  information  in  articles  by  Dr.  S.  D.  Powell,  of  New 
York  (.¥«/.  Ann.,  1899,  p.  513),  and  Dursdale,  of  New  York  (in  the  New  York  Policlinic, 
July  15,  1897),  ^Qd  Down  Bros.'  Cat.,  1900,  p.  115.  See  also  the  remarks,  p.  244  of 
this  book. 
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was  advocated  some  years  ago  b}'  Sir  W.  Macewen  and  Sir  V.  Horsley, 
and  their  advice  is  now  being  more  largely  followed.  It  is  no  exaggera- 
tion to  say  that  if  it  had  been  taken  oftener  the  mortality  of  this 
operation  would  not  be  so  high.  This  step,  as  pointed  out  by 
Sir  W.  Macewen,  not  only  diminishes  shock,  but  also,  if  the  dura  be 
opened,  by  soldering  the  membranes  at  the  margin  of  the  exposed 
brain,  shuts  off  the  subdural  space,  and  so  prevents  the  escape  of 
blood  into  it.  The  objections  must  not  be  forgotten,  viz.,  the  double 
anaesthetic,  the  two  operations,  and  the  difficulty  of  keeping  the  wound 


Fig.  135. 


The  outline  of  the  osteoplastic  flap  having  been  marked  out  by  incising  the  soft 
parts  and  slightly  separating  the  periosteum,  five  openings  in  the  cranium  are 
being  completed  with  M.  Doyen's  burr.     (Marion.) 


sterile.  If  the  above  course  is  taken,  all  heemorrhage  is  finally  arrested, 
the  flap  is  replaced,  a  few  sterilised  horse-hair  sutures  inserted,  and 
the  usual  dressings  applied. 

Wagner's  Method  by  an  Osteoplastic  Flap. — If,  while  we  are  still 
uncertain  as  to  the  exact  condition  of  the  cicatrix  after  extensive 
removal  of  bone  with  modern  methods,  the  surgeon  prefers  to  employ 
the  above,  the  following  are   amongst   the  many  methods  employed. 
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Of  the  chisel  (Kip;.  141)  1  have  fth-cndy  spoken  (p.  370).  A  far  simpler 
method  is  to  make  four  small  trephiiu'-openings — as  they  are  small  the 
loss  of  hone  will  he  imnuiteiiul — at  the  anodes  of  the  area  operated  upon 
and  then  to  join  these  laterally  and  ahove  hy  the  forceps  of  I)e  Vilhiss 
or  hy  Gigli's  saw  (Figs.  137  and  139).  Where  the  hone  is  thin  the  forceps 
are  most  ellicient,  as  I  found  in  the  case  in  which  1  enii)loyed  them. 
But  the  saw  has  these  advantages  :  it  will  divide  thicker  hone,  and  hy  the 
saw  it  is  possihle  to  hevel  the  edge  cut,  trenching  on  the  outer  more 
than  the  inner  tahle,  so  that  the  osteoplastic  flap  when  replaced  shall 
fit  accurately,  and  not  sink  in  upon  the  hrain. 

M.  G.  Marion,  of  Paris,  having  tried  nearly  all  the  different 
methods  of  craniectomy,  has  come  to  the  conclusion  that  much  the 
most  rapid  is  that  hy  means  of  Gigli's  saw  {Arch.  Gen.  de  Med.,  26, 
1904,  p.  1025).  I  can  entirely  confirm  this  view  from  my  own 
experience    in     two     cases. 

Here    the  operation,   being  Fig.  136. 

done  in  two  stages,  the 
skull  was  first  perforated 
with  a  small  trephine.  M. 
Marion  claims  that  his 
modification  is  rendered 
more  rapid  in  two  ways ; 
(a)  by  the  manner  in  which 
he  perforates  the  skull  ; 
(6)  by  his  modification  of 
the  introducing  director 
usually  sold  with  Gigli's 
saw.  While  M.  Doyen's 
trepan  is  shown  in  the  ac- 
companying figures,  a  small 

trephine  will  serve  the  same  purpose.  As  to  the  introducer  the  whale- 
bone guide  usually  sold  will  not  stand  boiling,  and  tends  to  fray  and 
perish,  though  more  slowly  after  sterilisation  with  carbolic  acid.  A 
flexible  strip  of  copper  and  a  loop  of  silver  wire  will  supply  all  the 
needs  of  an  introducer. 

The  flap  of  soft  parts  having  been  outlined  by  incision  and  the 
periosteum  separated  for  about  j  inch  (Fig.  135),  four,  or  more  orifices, 
according  to  the  size  of  the  bone  to  be  raised,  are  made  with  M.  Doyen's 
trepan.  "  The  perforator  (Fig.  136)  is  first  fitted  on,  and  the  bone  is 
perforated  down  to  the  internal  table  very  rapidly.  Owing  to  the 
triangular  shape  of  the  perforator,  with  an  almost  blunt  extremity,  one 
can  scarcely  injure  the  dura  mater  if  care  is  taken  when  the  internal 
table  is  reached.  As  the  deepest  layers  are  reached  the  centre  of  the 
perforation  becomes  depressible.  A  peculiar  sensation  indicates  that 
the  skull  is  actually  perforated.  A  burr  (Fig.  136)  being  next  substi- 
tuted for  the  perforator — the  burr  should  be  sufficiently  large,  from 
12  to  15  nun.  in  diameter — each  orifice  is  enlarged  until  its  dimen- 
sions, superficial  and  deep,  are  almost  the  same.  The  orifices  are 
now  joined  by  the  saw.  This  is  introduced  by  passing  the  director 
(Fig.  138)  from  one  orifice  to  the  next  (Fig.  137),  a  step  rendered 
easy  by  the  elasticity  of  the  director,  and  by  giving  a  slight  curve  to 
its  extremity.     The  saw  is  then  passed  along  the  groove,  and  if  there 


M.  Doyen's  perforator  and  burr.     (Marion.) 
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be  any  difficulty  in  doing  this  a  thread*  is  first  attached  to  the  saw 
and  drawn  through."  M.  Marion  has  not  found  it  necessary,  in  this 
case,  in  order  to   protect  the  dura  mater,  to  reintroduce  the  director. 

Fig.  137. 


The  cranium  having  been  cut  through  up  to  the  third  opening,  GigU's  saw  is 
being  passed  from  the  third  to  the  fourth  opening  with  the  aid  of  M.  Marion's 
guide.     (Marion.) 

The  first  two  holes  are  then  joined  by  the  saw.  '*  The  sawing  is 
effected  easily  and  rapidly  (Fig.  139)  if  care  is  taken  that  the  two  ends 
of  the  saw  are  not  held  at  too  acute  an  angle,  and  the  two  hands  and 


Fig.  138 


M.  Marion's  guide  for  Gigli's  saw.     (Marion.) 

the  angles  of  the  saw  kept  in  the  same  plane.  Further,  the  section  of 
the  bone  should  not  be  made  perpendicular  to  its  surface,  but  a  little 
obliquely  from  without  inwards.  When  all  the  circumference  of  the 
flap  has  been  thus  treated,  the  saw  is  slipped  down  to  the  base  of  the 
flap,  and  this  is  partly  sawn  through,  a  step  which  greatly  facilitates  its 
fracture." 

The  following  advantages  are  claimed  by  M.  Marion  for  this  method, 
(i)  Only  one  special  instrument,  Gigli's  saw,  is  required.     In  England 


Better,  I  think,  a  piece  of  fine  silver  wire. 
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M.  Dovon's  iiistninients  imiy  liavo  to  be  added.  (2)  It  is  rapid  and 
f^ontle.  M.  iMarioii  (daiius  that  as  larjje  a  Hap  as  can  Ite  desired  can 
be  raised  in  less  than  live  minutes.  Here  the  "  personal  e(|uation  "  must 
be  remembered.  The  vibrations  of  any  electrical  apparatus  are  avoi<led 
and  the  need  of  any  installation  dispensed  with,  (j)  The  surface  of 
the  section  is  very  clean  and  permits  of  the  most  exact  readjustment  of  the 
flap.  (4)  There  is  no  danjier  of  woiuidin^f  the  dura  mater.  (5)  By 
this  means  it  is  easy  to  saw  throuf,di  the  base  of  the  flap  in  part,  a  step 
which,  if  not  indispensable,  greatly  facilitates  the  regularity  of  the 
line  of  fracture,  a  point  which  is  not  without  importance  in  the  read- 
justment of  the  flap.  The  only  objection  to  the  method  is  a  small 
one.     A  saw  nnxy  break,  especially  when  used  at  too  acute  an  angle  or 

Fig.  139. 


Division  of  the  cranium  by  Gigli's  saw.     (Marion.) 

when  the  hands  are  worked  in  different  planes.  Several  should  be 
at  hand.     Their  price  is  trifling. 

StcUicagen's  Trephine  (Fig.  140). — This  recently-introduced  instru- 
ment, which  combines  the  knife  and  trephine,  is  intended,  while 
worked  with  the  hand,  to  supply,  in  a  great  measure,  the  speed  of 
craniectomy  by  electricit}'.  I  have  no  experience  of  it.  As  in  the 
case  of  all  new  inventions  it  has  been  promptly  and  largely  tested 
by  American  surgeons,  some  of  whom,  not  all,  speak  very  highly  of 
it.  "Whether,  now  that  operations  for  growths  of  the  brain  will  often 
be  performed  in  two  stages,  this  instrument  is  likely  to  replace  the 
simpler  one  given  above  by  trephine  and  bone-forceps  or  Gigli's  saw, 
time  alone  will  show. 

Advantages  of  Stellwagen's  Trephine. — A  large  opening  is  rapidly 
made.  From  accounts  of  American  cases  the  time  varied,  according 
to  experience  with  a  new  instrument,  from  thirty  to  eight  minutes.  It 
does  away  with  the  risky  jarring  inseparable  from  the  use  of  mallet  and 
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Fig.  140. 


chisel.*     It  makes  the  osteoplastic  flap  so  accurately  that  the  reunion 
is  more  certain  and  quicker. 

One  possible  difficulty  which  the  use  of  the  above  instrument  may 
entail  is  thus  noticed  by  Dr.  Mills  {loc.  supra  cit.).  "  The  incision 
made  by  the  knife  carried  by  the  arm  of  the  trephine,  when  the  flap  is 

large,  is  of  such  length  that  it  may  be  diffi- 
cult to  catch  all  the  vessels  cut  as  speedily 
as  is  desirable  if  the  incision  is  made  with 
a  .single  sweep  of  the  knife.  It  is  therefore 
better  that  the  knife-cut  should  be  carried 
to  a  certain  distance,  the  vessels  then  tied, 
the  knife  next  carried  round  another  portion 
of  the  circle,  and  so  on." 

Where  the  scalp  is  very  thick  or  oedema- 
tous  and  the  plate  does  not  fit  closely  into 
the  bone,  the  semilunar  flap  must  first  be 
raised  in  the  ordinary  way  and  the  plate 
then  fitted  directly  into  the  bone. 

Second  Stage  of  the  Operation. — This 
is  undertaken  after  an  interval  of  five  to 
seven  days.t  If  no  more  bone  requires 
removal,  and  this  should  have  been  ren- 
dered unnecessary  by  the  careful  prelimi- 
nary localisation  insisted  on  at  p.  366,  local 
anaesthesia,  as  recommended  by  Dr.  Ranso- 
hoff  (p.  357),  should  be  tried.  The  sutures 
are  removed  and  the  flap  turned  down  and  wrapped  in  sterile  gauze.  The 
next  step  is  the  opening  of  the  dura  mater.  This  should  be  incised  round 
four-fifths  of  the  circumference  of  the  area  exposed,  at  about^  inch 
distance  from  the  edge  of  the  bone,  so  as  to  render  it  possible  to  stitch  the 
edges  together  afterwards.  The  dura  mater  is  best  opened  first  by  incision 
with  a  scalpel  or  sharp-pointed  bistoury,  and  then  by  blunt-pointed 
curved  scissors,  great  care  being  taken  not  to  wound  the  parts  beneath  : 

Fig.  141. 


Stellwagen's  trephine,  with 
saw  and  knife  blades.  The  latter 
are  used  to  incise  the  scalp.  The 
arm  can  be  adjusted  to  describe 
a  circle  of  from  2^  to  4^  inches 
in  diameter.     (Down  Bros.) 


Doyen's  guarded  chisel.     (Down  Bros.'  Cat.) 

tenaculum-forceps  will  be  found  useful  here.  The  main  branches  of 
the  middle  meningeal  are  best  secured  by  underrunning  them  with  fine 
silk  by  means  of  a  fully  curved  small  needle  before  they  are  divided. 
The  dura  mater  should  be  raised  with  much  gentleness,  as  if  any 
adhesions  are  torn,  very  free  venous  haemorrhage  may  result  (p.  279). I 

*  It  is  only  fair  to  Prof.  Keen  to  say  that  in  replying  to  this  criticism  of  Dr.  Mills 
he  stated  that  he  had  opened  the  skull  with  a  chisel  and  mallet  in  150  cases,  and  that  he 
had  yet  to  see  the  first  instance  of  mischief  from  this  method. 

t  Prof.  Kocher  (^Oj)erative  Surgery,  Stiles's  Trans.,  p.  68)  says  that  after  fourteen 
days  a  flap,  resected  by  the  osteoplastic  method,  may  still  be  readily  opened  up. 

X  Any  of  the  dura  mater  which  is  adherent  to  the  growth  is  usually  much  altered.  If 
the  mischief  is  recent,  the  membrane  will  be  simply  highly  rascular.     In  advanced  cases 
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Treatment  of  the  Brain. —  If  tliis,  ufter  incision  of  the  diirii  nuitcr, 
l)iil^'«'.s  very  prominently  into  the  wound,  it  indicates  pathological 
intracranial  tension,  and  prohably  a  f^iowth.  C.  IT.  Fra/.ier  [Amer. 
Jonrn.  Med.  Sci.,  Feb.,  1904),  callinf^  attention  to  the  fact  that  this 
bul^'ing  of  the  brain  niiiy  be  one  of  the  most  einl)arrassinf^  features  of 
cerebral  operations,  distiiif^uishes  between  "  initial  "  bulging,  that 
which  follows  immediately  on  reflecting  the  dura,  and  is  due  to  the 
increased  tension  caused  by  a  growth,  and  "  consecutive "  bulging 
caused  by  the  cerebral  cedema  set  up  in  normal  brain  tissue  by  the  explora- 
tory manipulations.  This  far  exceeds  the  "initial"  form,  and,  as  it  is 
most  embari'ussing,  exploration  should  be  as  expeditious  as  i)ossible.* 
Altci-iitions  in  the  density  of  the  brain  must  next  be  observed,  but  it 
must  be  remembered  that  the  softer  cerebral  growths  situated  beneath 
the  cortex  are  scarcely  to  be  detected,  save  by  exploratory  incision ; 
with  tubercular  nodules  it  is  different.  Dr,  Weir  (loc.  supra  cit.) 
thinks  a  needle  of  very  little  value  in  exploration  of  a  growth.  A 
tumour  too  soft  to  be  detected  by  the  linger  will  not  be  recognised  by 

Fig.  142. 


Doyen's  guarded  saw.     (Down  Bros.'  Cat.) 

the  needle.  Furthermore,  two  cases  have  come  to  Prof.  Keen's  know- 
ledge in  which  fatal  haftmorrhage  followed  its  use.  Careful  search  with 
one  of  the  instruments  shown  in  Fig.  143,  or  palpation  and  the  insinua- 
tion of  the  finger-tip  under  the  opening  are  preferable.  Prof.  Keen 
{loc.  supra  cit.)  points  out  that  the  brain  allows  of  gentle  pressure  very 
readily,  and  that  the  finger  can  be  inserted,  for  the  purpose  of  examina- 
tion, an  inch  all  round  the  opening.  The  removal  of  a  growth  and  the 
adjacent  part  of  the  brain  is  best  effected  by  one  of  the  instruments 
shown  in  Fig.  143.     If  a  sarcoma  be  encapsuled,  it  may  be  shelled  out 


it  may  be  yellowish,  and  in  some  instances,  on  separating  it  from  the  growth  beneath,  it 
is  found  to  be  of  a  dirty  reddish  colour.  In  all  cases  where  it  is  adherent  the  dura  mater 
must  be  freely  excised,  if  possible. 

*  In  some  cases  where  there  is  abundant  evidence  of  intracranial  tension  a  growth 
may  be  present,  but  out  of  the  range  of  the  operation.  Thus,  in  a  case  in  which  Dr.  Weir 
QAnn.  of  Surg.,  June,  1887)  trephined  over  the  upper  part  of  the  right  fissure  of  Rolando 
for  spasms  in  the  left  limbs  and  loss  of  power  in  the  left  leg,  no  growth  was  found. 
Death  took  place  ten  weeks  later,  and  a  spindle-celled  sarcoma,  apparently  originating 
in  the  pia  mater,  was  found  springing  from  the  lower  surface  of  the  left  cerebellar  lobe, 
displacing  the  medulla  forwards  to  the  right,  and  invading  the  fourth  ventricle.  Dr.  L.  S. 
Pilcher  {Ann.  of  Surg.,  March,  1889)  relates  the  case  of  a  man  who  presented  symptoms 
which,  though  not  very  definite,  were  not  inconsistent  with  the  existence  of  a  growth  in 
the  left  angular  gyrus,  or  its  immediate  vicinity,  the  site  of  a  previous  injury.  Trephining 
being  performed,  the  dura  mater  and  brain  projected  so  strongly  that,  after  the  former  had 
been  reflected,  a  rent  took  place  in  the  cortical  portion,  \  inch  deep.  No  growth  was 
found,  and  the  patient  died  thirty-eight  hours  later  with  pulmonary  oedema.  The 
necropsy  showed  an  infiltrating  glioma  in  "  the  anterior  half  of  the  left  hemisphere." 
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by  one  of  these  aided  by  a  finger.     But  we  are  as  yet  without  knowledge 
whether  such  capsules  are  sarcomatous,  or  only  inflammator}'. 

HfEmorrJtage. — In  removing  a  portion  of  the  brain,  or  a  growth,  the 
bleeding  which  has  been  so  much  dreaded  will  usually  cease  if  the 
wound  be  packed  for  a  few  minutes  with  strips  of  iodoform  gauze 
wrung  out  of  sterile   saline,  or  adrenalin  solution,   i  in  looo.     If  it 

Fig.  143. 


Combined  blunt  dissectors  and  spatulte  used  by  Sir  V.  Horsley.  They  are 
equally  adapted  for  the  protection  of  the  dura  mater  under  the  saw,  or  for  the 
separation  of  a  growth  from  the  surrounding  brain.  They  also  act  as  flat  probes 
in  testing  the  depth  of  trephine-holes. 

recur,  the  strips  must  be  lightly  twisted  together,  left  iu,  and  their  ends 
brought  out  at  one  of  the  lower  angles  of  the  wound.  The  value  of  a 
preliminary  injection  of  morphine  has  already  been  alluded  to,  and  Sir 
V.  Horsley  further  points  out  that,  owing  to  the  fact  of  the  main 
vessels  remaining  in  the  pia  mater,  they  can  be  raised  from  the  brain, 
and  especially  out  of  the  sulci,  so  as  to  allow  of  the  subjacent  brain 
being  removed.  Other  means  of  arresting  haemorrhage  are  boiling 
sterile  saline  solution,  cooled  to  105°  or  110°;  fine  catgut  ligatures 
tied  without  jerking,  and  not  too  tightly  ;  or  Mr.  Ballance's  method 
(P-  350)-     Sir  V.  Horsley  has  invented  a  combination  of  fine  dissector 
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ftiul  sniiill  nnourvsiu-iiocdle  well  luliipted  to  facilitate  mi(leiruiiiiin{:(  and 
li^fatuie  of  tilt!  vesscds  of  the  i)ia  mater.  If  any  Ideediiif^  vessel  is  not 
well  within  reach,  the  opening  ninst  be  enlar^'ed  to  get  at  it.  When 
other  methods  fail — and  careful  plugging  and  firm  pressure  with 
knotted  bandages  over  the  dressings  has  failed  more  than  once — 
snniU  Spencer  Wells's  forcejjs  nniy  be  left  on  for  thirty-six  or  forty- 
eight  hours  ;  but  tlu'  patient  must  be  carefully  watched,  lest  his  rest- 
lessness cause  the  friable  tissues  to  give  way,  or  inflict  damage  on  his 
brain.  The  treatment  of  heemorrhage  from  the  meningeal  or  diploic 
vessels,  or  any  of  the  large  venous  sinuses,  has  been  given  at 
pp.  248,  265  and  371. 

Incision  of  tJtc  Brain. — The  cuts  in  the  cortex  must  be  made  exactly 
vertical  to  the  surface.  If  possible,  portions  of  each  centre  should 
always  be  left,  so  that  the  representation  of  its  movements  may  never 
be  totally  destroj'ed.  A  portion  of  brain  removed  does  not  leave,  as 
might  have  been  supposed,  a  permanent  gap  with  vertical  sides,  for,  in 
a  very  short  time,  the  corona  radiata  forming  the  floor  of  the  pit  bulges 
almost  to  a  level  with  the  surrounding  cortex. 

Difficulty  in  DeUctincj  the  Growth.* — This  may  arise  from  several 
causes,  (i)  The  want  of  distinctness  in  the  growth — in  other  words, 
its  close  resemblance  to  brain  substance.!  (2)  By  the  growth  being 
overlaid  by  normal  brain  tissue  (pp.  348,  361).  (3)  By  change  in 
the  growth — viz.,  hemorrhage  from  its  thin-walled  vessels,  and,  later 
on,  caseation  of  the  coagula;  these  conditions  being  likely  to  puzzle 
the  operator. 

Diffcidty  in  Isolating  the  GroictJi. — (i)  This  may  be  due  to  the 
absence  of  a  capsule,  and  thus  to  the  infiltration  of  the  surrounding 
parts.  Now  that  gliomata,  owing  to  the  operative  attacks  which  will  be 
made  upon  them,  are  of  such  practical  importance  from  a  new  point  of 
view,  this  question  of  a  capsule  is  a  very  weighty  one.  It  seems  to 
be  a  disputed  point.  Thus,  in  Dr.  Bennett  and  Mr.  Godlee's  case  the 
glioma  was  found  to  be  "  thinly  encapsuled,  but  quite  isolated  from  the 
surrounding  brain-substance."  Not  so,  however,  is  it  in  many  other 
cases.  Indeed,  the  chief  pathologists  speak  decisively  on  this  point. 
Dr.  Fagge  {loc.  supra  cit.)  wrote  :  The  substance  of  glioma  "  is  always 
continuous  with  that  of  the  surrounding  cerebral  tissue,  for  there  is 
never  a  capsule^  as  with  some  sarcomata.  Indeed,  it  often  assumes 
the  form  of  the  part  in  which  it  grows,  so  that  one  might  imagine  the 
corpus  striatum  or  the  thalamus,  or  some  particular  convolution,  to 
have  become  swollen  to  three  or  four  times  its  usual  size."  Mr.  Bland 
Sutton  {Tumours,  Innocent  and  Malignant,  p.  174),  writes:  "  Virchow 
pointed  out  that  when  a  glioma  is  situated  near  the  surface  of  the 
cerebral  coi'tex  it  appears  like  a  colossal  convolution." 

Dr.  Ferrier  {Brit.  Med.  Journ.,  Oct.  i,  1898,  p.  966),  says  on  this 
point  :    "  It  is  unfortunately  the  case  that  a  large  proportion  of  the 

*  I  have  confined  myself  here  to  gliomata,  the  commonest  of  cerebral  growths. 

t  "  A  glioma  may  be  of  a  pinkish-red  colour,  or  it  may  look  so  exactly  like  the  normal 
brain  substance  that  a  microscope  is  required  to  demonstrate  its  presence." — Dr.  Fagge, 
Medicine,  vol.  i.  p.  523. 

X  The  glioma  "  is  distinguished  by  having  no  capsule,  but  merging  indefinitely  into  the 
tissue  around." — Sir  S.  Wilks  and  Dr,  Moxon,  Path.  Anat.,  p.  239. 
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tumours  which  invade  the  brain  are  of  an  infiltrating  character,  and  apt 
to  recur  in  spite  of  apparently  the  most  complete  extirpation.  One 
can  scarcely  hope  for  a  cure,  therefore,  under  such  conditions  ;  but, 
nevertheless,  there  are  many  cases  in  which  extirpation  of  such  tumours 
has,  for  a  time  at  least,  rescued  the  patient  from  impending  coma  and 
death,  and  restored  him  for  a  time  to  clearness  of  intellect  and  a  fair 
degree  of  comfort."  A  little  later  on  we  are  advised  that,  "It  is,  on 
the  whole,  better  not  to  attempt  to  remove  a  tumour  which  proves  to 
be  a  soft  infiltrating  one  without  distinct  demarcation  from  the  healthy 
brain  substance." 

This,  or  the  partial  removal  of  a  growth  which  cannot  be  entirely 
got  away  must  remain,  I  think,  an  open  question.  On  the  one 
hand  partial  removal  may  cause  further  very  serious  haemorrhage, 
when  the  patient  is  least  fitted  to  stand  this.  On  the  other  hand,  the 
tension  may  be  so  great — the  "initial"  and  "consecutive"  bulging 
spoken  of  at  'p.  377 — that  unless  some  of  the  growth  be  removed  it 
will  be  imi:)ossible  to  draw  the  dura  mater  together.  Further,  Mr. 
Ballance's  cases  (pp.  349,  361),  show  that  life  may  be  j)rolonged  for  over 
four  and  for  nearly  three  years,  after  operations  probably  incomplete. 
And  Fischer's  case  (p.  364)  points  in  the  same  direction,  though  to  a 
much  less  degree.  In  cases  where  removal  is  obviously  incomplete,  it 
would  be  justifiable  to  try  the  application  of  a  strong  solution  of 
formalin,  as  advised  below  in  inoperable  sarcomata  (q.v.). 

(2)  Another  source  of  doubt  in  telling  when  a  glioma  not  encapsu- 
lated has  been  isolated,  arises  from  the  fact  that,  as  pointed  out  by  Dr. 
Fagge  {loc.  swpra  ciL),  these  growths,  in  common  with  all  the  less 
circumscribed  form  of  cerebral  tumours,  are  apt  to  set  up  morbid 
changes  in  their  immediate  vicinity,  usually  of  the  nature  of  softening, 
partly  inflammatory,  partly  oedematous. 

If  a  cyst  be  found  it  should  be  completely  removed  if  possible.  If 
this  be  not  feasible,  all  the  more  superficial  part  should  be  cut  away, 
the  interior  wiped  over  with  a  stick  of  silver  nitrate  or  strong  solution 
of  formalin,  and  packed  with  iodoform  gauze. 

I  have  spoken  hitherto  only  about  growths  on  the  cerebrum. 
Unusual  difficulties  must  always  attend  operations  on  the  cerebellum, 
owing  to  the  limited  space,  the  numerous  sinuses,  and  the  vicinity  of 
the  medulla  and  its  centres.  The  older-fashioned  method  of  a  large 
trephine  and  then  enlargement  of  the  opening  is  probably  safest  here. 
When  the  growth,  especially  a  cyst,  is  limited  to  one  lateral  lobe, 
access,  though  cramped,  can  be  given  in  this  way.  When  the  growth 
arises  in  the  middle  lobe  and  peduncles,  the  difficulties  are  probably 
unsurmountable.  The  growth  can  no  doubt  be  exposed  by  making  two 
trephine  openings  as  near  the  middle  line  as  possible,  cutting  away  the 
intervening  bone  and  ligaturing  or  clamping  the  occipital  sinuses. 
But  even  when  a  sufficient  opening  has  thus  been  made,  whether  a 
central  growth  can  be  removed  safely,  considering  its  surroundings, 
must  be  extremely  doubtful  (Mills). 

A  recent  and  authoritative  account  of  the  surgical  aspects  of  growths 
of  the  cerebellum  has  been  given  to  us  by  Dr.  C.  H.  Frazier  {Neiv  York 
Med.  Journ.,  Feb.  11,  1905). 

An  abstract  of  the  article  by  Dr.  R.  W.  Murray  will  be  found  in  the 
Medical  Chronicle,  June,  1905. 
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Elevation  of  the  head  and  shoulders  me  iidviscd.  Tlio  hjiiinorrhaf^e 
is  thus  diiuitiislietl  and  its  huiinfiil  oHoct  on  tho  hhj(jd  })res8UiX'  is 
counti'Diott'tl  \>y  l)iin(hif^nn^'  the  cxtreniities.  Isxtonsion  of  tlie  head  on 
a  rest  attatdied  to  tht;  tahhi  will  give  greater  freedom  to  the  operator. 
An  incision  is  made  IVom  the  tip  ol"  the  nnistoid  and  following,  but  I  cm. 
above  the  superior  curved  line  to  the  middle  line.  From  this  point  it 
is  carried  vertically  downwards.  To  meet  the  bleeding,  always  free,  the 
ilap  should  be  raised  bit  by  bit,  the  hjiimorrhage  being  arrested  as  the 
operator  goes  on.  'I'he  venous  sinuses  traversing  the  oc('ipital  bone, 
es|)ecially  one  near  the  mastoid  process,  may  cause  alarming  bleeding. 
The  oi)ening  in  the  bone  is  made  with  a  trephine  midway  between  the 
external  occijjital  protuberance  and  the  mastoid,  and  enlarged  in  all 
directions,  outwards  to  the  mastoid  process,  upwards  till  the  lateral 
sinus  is  fully  exposed,  inwards  to  a  point  l  cm.  from  the  middle  me,  and 
downwards  to  one  within  a  like  distance  of  the  foramen  magnum.  An 
osteoplastic  flap  is  unnecessary  here  owing  to  the  sufficient  protection 
given  by  the  thickness  of  the  scalp. 

If,  at  this  stage,  the  patient's  condition  continue  good,  the  operation 
should  be  completed  ;  otherwise  it  is  well  to  defer  this  to  a  second  stage. 
A  large  dural  flap  (p.  376),  having  been  reflected  downwards,  if  the 
cerebellum  protrude  much,  the  presence  of  a  growth  or  hydrocephalus 
is  probable.  If  a  growth  in  the  lateral  lobe  be  suspected  the  cere- 
bellum should  be  incised,  the  growth  felt  for  with  a  sterilised  finger, 
and  extirpated  if  it  be  found. 

If  on  the  other  hand  there  is  reason  to  suspect  the  presence  of  a 
growth  at  the  cerebello-pontine  angle,  a  favourite  site,  the  subsequent 
steps  are  far  more  difficult.  Owing  to  the  increased  tension  it  will 
probably  be  impossible  to  displace  the  cerebellum  sufficiently  with  a 
retractor  to  expose  the  growth.  Either  the  ventricles  must  be  punc- 
tured or  part  of  one  cerebellar  hemisphere  removed.  Dr.  Frazier 
considers  puncture  of  the  ventricles  so  often  fatal  as  to  be  unjustifiable. 
On  the  other  hand,  removal  of  a  large  part  of  one  cerebellar  hemi- 
sphere has  given  marked  relief  in  several  cases,  though  no  growth  was 
found.  Thus  blindness,  headache,  vertigo,  have  all  been  greatly 
relieved. 

The  shortest  route  to  the  cerebello-pontine  angle  is  along  a  line 
parallel  to  the  petrous  part  of  the  temporal  bone.  Provided  the  open- 
ing in  the  bone  is  extended  as  far  outwards  as  possible,  one  may  after 
retracting  the  cerebellum  inwards  obtain  a  view  not  onl}'  of  the  seventh 
and  eighth  nerves  as  they  enter  the  internal  auditory  meatus,  but  also 
of  the  sensory  root  of  the  fifth  at  the  apex  of  the  petrous  bone. 

The  need  of  the  greatest  care  in  all  manipulations  of  the  cerebellum, 
especially  near  its  centre,  is  inculcated,  owing  to  the  risk  of  bruising 
the  medulla  and  pons. 

In  the  same  number  of  the  Medical  Chronicle  will  be  found  papers  by 
Dr. Williamson  and  others  on  Growths  of  the  Cerebellum.  The  follow- 
ing case  is  a  good  instance  of  the  way  in  which  the  site  of  a  growth 
here,  though  producing  well-marked  symptoms,  may  cause  insuperable 
difficulties  in  its  removal. 

A  woman  had  suffered  from  occipital  headache,  vomiting,  failing  sight,  and  tendency  to 
fall  to  the  left  side.  On  removal  of  the  brain  at  the  necropsy,  the  left  half  of  the  cere- 
bellum appeared  normal.     It  was  only  after  making  sections  and  careful  examination  that 
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a  small  growth  was  found  in  the  left  amygdala.     It  was  a  mixed  cell  sarcoma  of  the  pia 
mater  of  the  cerebellum  and  the  choroidal  plexus  of  the  fourth  ventricle. 

Closure  of  the  Wound. — All  bleeding  having  been  stopped,  the  cut  dura 
mater  is  sutured  with  fine  sterilised  silk  or  catgut.  If  the  brain  bulges 
much  when  the  dura  nuiter  is  being  sutured,  it  should  be  depressed 
with  a  copper  spatula,  while  the  edges  of  the  dura  are,  if  possible, 
quickly  brought  together  by  a  continuous  suture.  If  necessary,  a  flap 
of  pericranium  must  be  employed,  as  advised  by  Prof.  Keen,  p.  360. 
Boom  must  be  left  for  drainage,  and  the  flap  adjusted  with  salmon-gut 
and  horsehair  sutures.  Sir  V.  Horsley  removes  the  drainage-tube, 
which  is  to  be  inserted  at  the  most  dependent  part  of  the  incision  (as 
the  patient  lies  in  bed),  at  the  end  of  twenty- four  hours,  and  makes 
firm  but  gentle  pressure  over  the  centre  of  the  flap.  The  tube  serves 
to  remove  the  steady  oozing  of  blood  and  serum  from  the  cut  surfaces, 
which  takes  place  during  the  first  twenty-four  hours,  and  its  removal 
at  the  end  of  this  time  is  advised,  in  order  to  allow  of  a  certain  amount 
of  tension  from  wound  exudation  to  occur  within  the  cavity;  this 
tension  not  interfering  with  primary  union  if  kept  within  proper 
bounds,  while  it  secures  pressure  on  the  brain  which  is  tending  to 
extrude,  and  serves,  when  the  wound  is  finally  healed,  to  separate  the 
skin-flap  from  the  brain  beneath  by  a  cushion  of  soft  connective  tissue. 
If,  after  the  removal  of  the  tube,  there  is  much  pain  and  throbbing  in 
the  wound,  and  the  union  threatens  to  break  down,  the  edges  must  be 
sufficiently  separated  with  a  probe,  gently  used,  in  the  track  of  the 
drainage-tube. 

I  have  said  nothing  about  the  replacement  of  bone  in  those  cases 
where  the  osteoplastic  method  has  not  been  employed,  as  the  opera- 
tion will  often  be  done  in  two  stages,  and,  thus,  the  bone  will  not  have 
survived  the  interval.  As  I  have  said  before,  we  want  exact  evidence 
as  to  how  far  large  gaps,  over  which  healing  has  taken  place  rapidly, 
need  further  protection,  as  by  a  perforated  celluloid  plate. 

And  there  is  no  need  for  me  to  impress  upon  my  readers  the  need  of 
preventing  and  meeting  shock  in  every  possible  detail  before,  during, 
and  after  the  operation.  While  the  patient  is  still  under  the  influence 
of  the  anaesthetic,  saline  fluid  should  be  injected  into  a  vein  (p.  140), 
and  this  should  be  followed  up  by  injections  into  the  cellular  tissue, 
large  enemata,  and  strychnine.  Owing  to  the  state  of  mental  tension 
and  preoccupation  which  a  grave  operation  entails,  it  is  still  too  much 
the  habit  of  operators  to  wait  for  shock  and  then  to  meet  it  vigorously. 
I  venture  to  think  this  a  mistake.  In  such  cases  shock  should  be 
expected  as  a  matter  of  course,  not  waited  for. 

Excision  of  Cortex  Centres  for  Epilepsy. — I  have  referred  to  this 
matter  fully  at  p.  281.  As  this  is  an  operation  which  may  be 
repeated  in  the  future,  it  will  be  well  to  mention  one  case  in  which 
Prof.  Keen,  of  Philadelphia  {Amer.  Journ.  Med.  Sci.,  Oct.  and  Nov., 
1888),  excised  the  centre  for  the  left  wrist  and  hand  in  an  epileptic 
whose  fits  always  began  in  the  left  hand.  Marked  success  followed 
the  operation  ;  but  the  need  of  watching  any  case  for  a  long  period 
before  a  success  is  claimed  has  been  fully  explained  at  p.  275. 

The  patient,  aged  20,  had  had  a  fall  on  his  head  when  13.  There  were  no  definite  traces 
of  this,  and  exploration  of  the  part  which  had  possibly  been  struck  detected  nothing 
abnormal.     Each  fit  invariably  began  in  the  left  arm  and  fingers.     The  thumb  and  fingers 
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became  rigid  and  extended,  widely  separated,  the  hand  and  forearm  in  a  right  line,  and 
tiic  elbow  Hexed.  Usually  both  legs  were  then  attacked,  the  left  usually  i>efore  the  right, 
and  crossed  in  front  of  it ;  next,  the  face,  the  mouth  being  drawn  to  the  left.  After  this  the 
convulsions  l>ecamc  general. 

The  fissure  (if  llolanilo  having  been  niarkc<l  on  tlie  scalp  ;  in  order  to  indicate  it  on  the 
skull  itself,  two  small  incisions  were  made  at  the  ends  of  the  line,  and  with  a  Ixinc-gouge 
two  small  circles  were  made  through  those  on  the  skull.  A  ij-inch  trephine  wivs  then 
applied  with  tiie  centre-pin  J  inch  bciiind  the  fissure  of  Rolando,  the  lower  margin  of  the 
trcpliiiie  being  about  \  incii  above  the  temporal  ridge.  The  crown  was  |)laccd  in  1-2000 
bichloride  solution,  carefully  kept  at  T.  ioo°-io5°.  '^''C  bone  and  dura  mater  lx)lh  appeared 
normal  ;  no  bulging  wa.s  observed,  and  the  jiulsation  was  regular.  The  dura  wjis  now 
incised.  The  pia  was  very  much  infiltrated  witii  .scrum,  producing  an  ccdcmatous  layer 
much  oksciiring  the  brain  tissue,  especially  the  sulci  over  all  this  area.  Two  convolutions, 
running  oblicjudy  downwards  and  forwards,  crossed  the  trephine-opening,  while  at  the 
interior  border  a  third  convolution,  with,  apparently,  a  like  direction,  came  into  view.  An 
attempt  was  made  to  determine  which  was  the  Rolando  fissure,  by  examining  the  depths 
of  the  sulci,  but  as  both  were  about  1  inch  deep,  this  gave  no  clue.  By  the  cyrtometer 
(tlisinfected)  the  position  of  the  fissure  of  Rolando  was  re-determined.  This  ran  in  the 
middle  of  the  three  convolutions.  To  determine  the  seat  of  the  hand-centre  a  faradaic 
battery  was  used,  the  ends  of  the  wires  being  wrapped  in  boratcd  cotton  dipped  in 
bichloride  solution.  Stimulating  the  two  posterior  convolutions  gave  no  results.  When  the 
anterior  one  of  the  three  was  touched  the  hand  instantly  moved,  the  wrist  and  fingers 
being  extended.  Above  this  centre  were  the  shoulder  and  elbow  centres,  and  below,  that 
for  the  face.  The  opening  in  the  skull  was  now  enlarged,  and  the  portion  of  the  hand- 
centre  about  I J  inch  long,  as  ascertained  by  the  battery,  was  then  incised  above  and  below 
with  a  knife,  the  lower  incision  being  §  inch  above  the  temporal  ridge.  The  lower  end  of 
the  portion  to  be  removed  was  then  lifted  up,  and  the. loosened  convolution  cut  away  with 
scissors.  While  this  was  done,  no  movement  was  perceived.  The  battery  wires  were  now 
again  applied.  At  the  remaining  part  of  the  convolution  above,  flexure  and  extension  of 
the  left  elbow,  elevation  and  abduction  of  the  shoulder,  were  noticed.  Touching  the  part 
remaining  below  produced  an  upward  movement  of  the  whole  left  face.  The  large 
vessels  in  the  brain  were  extremely  gently  tied  with  chromic  gut,  and  oozing  checked  by 
hot  water  and  cocaine  (4  per  cent.).  Tlie  dura  mater  was  sewn  with  chromic  gut,  two 
bundles  of  horsehair  being  placed  beneath  it.  The  disc  of  bone  and  some  fifteen  pieces 
removed  were  replaced  on  the  dura.  Soon  after  the  patient  recovered  from  the  ether  he 
had  a  fit,  but  the  hand  did  not  move.  The  patient  made  a  good  recovery,  and  a  month 
after  the  operation  the  skull  was  as  firm  on  one  side  as  the  other,  with  very  slight,  if  any, 
irregularity  where  the  pieces  of  bone  were  replaced.  The  fits  were  greatly  diminished, 
and  only  of  a  momentary  character,  practically  ^e^(Y  mal.  There  was  no  convulsive 
movement  whatever  ;  the  hands  and  wrist  were  as  before.  Seven  weeks  after  the  opera- 
tion the  patient  wrote  that  motion  was  returning  in  the  left  hand.  Prof.  Keen  thought 
that  by  '•  compensation  "  it  was  nearly  certain  that  in  time  control  over  the  left  hand 
would  be  regained  through  the  other  hand-centre. 

The  above  remarks  refer  to  attempts  to  remove  certain  definitely 
localised  small  centres.  The  following  words  of  Sir  W.  Macewen 
{Brit.  Med.  Joiirii.,  Aug.  11,  1888)  have  an  important  bearing  on  this 
matter,  and,  from  his  wide  experience,  carry  great  weight :  "  Can  the 
motor  area  be  removed  in  large  pieces  with  immunit^y  from  serious 
consequences  ?  If  this  region  be  of  such  psychical  importance  to  move- 
ment, and  destructive  cortical  lesions  in  it  are  followed  by  secondary 
degeneration  of  the  motor  tracts,  then  excision  of  these  areas  will 
necessarily  induce  permanent  paralysis,  late  rigidity,  and  ultimate 
structural  contracture.  The  removal  of  large  wedges  from  the  brain, 
especially  in  the  motor  centres,  will  produce  serious  efiects  upon  the 
brain  as  a  whole,  causing,  during  cicatrisation,  a  dragging  and  dis- 
placement   of   the    neighbouring    i)arts,    with    final    anchoring  of  the 
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cerebrum  to  the  cicatrix.*  ...  In  the  presence  of  a  stationary 
cicatrix,  or  a  slow-growing  neoplasm  in  the  motor  area,  occasional!}'' 
producing  fits,  few  would  attemjit  the  removal  of  such  a  large  wedge 
of  the  motor  region  as  to  induce  permanent  hemiplegia.  Even  when 
the  fits  are  much  more  numerous  and  aggravated,  it  is  serious  to 
contemplate  the  production  of  hemiplegia  while  attempting  the  cure 
of  the  fits.  No  doubt  these  epilepsies,  when  long  continued,  esiiecially 
in  early  life,  are  apt  to  lead  to  great  and  extensive  instability  of  the 
motor  cortex,  so  as  to  warp  the  whole  cerebral  function,  and  ultimately 
involve  life  itself.  Still,  how  mucli  better  is  the  cure  by  the  removal 
of  a  large  wedge,  involving  the  greater  part  of  the  motor  area  ?  How 
many  people  would  submit  to  have  their  upper  and  lower  limbs  on  the 
same  side  of  the  body  amputated  at  their  proximal  points — for  this 
is  what  the  hemij)legia  amounts  to — in  the  process  of  cure  of  their  fits  ? 
Numerous  epilej)tics  have  been  asked  the  question  b}^  me,  but  none 
have  expressed  their  willingness  to  undergo  such  a  cure.  Even  had 
they  done  so,  the  circumstances  would  require  to  have  been  exceptional 
to  induce  one  to  hazard  the  life  of  the  patient  for  so  poor  a  result.  .  .  . 
Nor  is  the  removal  of  very  large  tumours  and  large  wedges  of  brain 
free  from  immediate  peril  to  life.  In  several  instances  operated 
on  elsewhere  death  has  ensued — one  while  the  tumour  was  being 
removed,  and  one  immediately  after  the  completion  of  the  operation." 
Causes  of  diflaculty  in  cerebral  operations  and  of  their  not  doing 
■well.     Most  of  these  have  been  fully  alluded  to. 

1.  The  anaesthetic  not  being  well  taken  (pp.  242,  367),  The  possi- 
bility of  employing  local  anaesthesia  in  the  second  stage  of  the  operation 
has  been  pointed  out  at  p.  357. 

2.  Haemorrhage  (pp.  376,  378).  This  has  been  alluded  to  before, 
and  on  p.  370  a  case  of  profuse  liEemorrhage  from  the  scalp  has  been 
given.  Dr.  Ransohoff  {Trans.  Amer.  Surg.  Assoc,  1903)  records  a 
case  in  which  the  haemorrhage  met  with  during  the  removal  of  the  bone 
proved  actually  fatal. 

"  An  osteoplastic  resection  had  been  commenced,  and  about  one  inch  of  the  bone  cut 
through  when  profuse  bleeding  occurred,  which  was  not  arrested  by  plugging  with 
Horsley's  wax.  The  bone  was  rapidly  removed  with  a  trephine  and  bone-forceps  in  order 
to  get  at  the  source  of  the  haemorrhage,  but  death  took  place  just  as  the  dura  was  reached. 
A  glio-sarcoma,  the  size  of  a  small  peach,  not  adherent   to  the  dura,  was  found  just 

*  "  Anchoring  of  the  Brain,  and  some  of  its  Consequences. — When  injury  has  been 
inflicted  on  the  surface  of  the  cerebrum,  followed  by  plastic  effusion  and  cicatricial 
formation,  the  superficial  substance  is  apt  to  become  soldered  to  the  membranes  when 
these  remain  intact,  which  in  turn  may  be  soldered  to  the  skull,  or,  in  the  event  of  their 
detachment,  the  brain  may  become  directly  adherent  to  the  bone.  Thus,  the  surface  of 
the  brain  becomes  anchored  or  soldered  to  its  rigid  walls.  It  has  no  longer  the  free  play 
within  its  water-bed  to  expand  and  contract  according  to  the  varying  states  of  the 
circulation.  Each  variation  produces  a  dragging  of  the  brain  at  the  spot,  and  through 
it  the  whole  hemisphere  at  least  is  affected.  Any  sudden  physical  effort  pulls  on  the 
brain,  producing  a  slight  shock,  a  momentary  disturbance  just  as  if  the  cerebrum  had 
received  a  blow.  Vertigo  results.  People  affected  in  this  way  cannot  rise  up  quickly,  or 
perform  any  sudden  movement  of  the  body  or  head,  without  experiencing  a  sensation  of 
giddiness,  which  sometimes  causes  them  to  drop.  Following  upon  this,  the  grey  matter 
of  the  cortex,  immediately  surrounding  the  cicatrix,  by  the  incessant  movement  is  apt  to 
become  unstable  and  produce  fits.     Some  cases  of  traumatic  epilepsy  are  thus  caused." 
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imtliT  tli(>  troidiiiu'-opcniii;,'.  The  <ii|)loic  veins  in  tlic  ncif^'libourliWMl  of  the  opeiiinf; 
were  niiicli  enlarj,'eti.  There  had  been  no  unusual  blecilinR  from  the  scalp,  liaising 
(he  patient  into  the  upright  position  was  of  no  avail,  and  there  was  no  time  for  ligature 
of  the  earotid." 

In  two  cases  the  lumiorrhage  luis  ocouitcmI  some  little  tiiiio  after 
the  opeiatioii,  ami  lias  been  due  to  the  voiniting  after  the  aiicesthetic. 

3,  4,  and  5.  Diflicnlties  in  snlliciently  exposing  the  area  occupied 
by  the  growth,  in  detecting,  and  in  isolating  the  growths. 

6.  Shock.  INIany  of  the  causes  of  this  are  sulliciently  obvious.  I 
may  allude  to  one  which  has  not  received  mention,  i.e.,  the  interference 
with  subjacent  parts  of  the  brain,  or  the  opening  of  a  lateral  ventricle 
in  the  removal  of  a  deeply  lying  growth. 

7.  (Edema  of  the  lungs.  This  is  especially  likely  after  prolonged 
operations,  where  it  has  been  needful  to  give  ether,  and  in  cases 
where,  for  some  time  before  the  operation,  the  patient  has  been 
l^ractically  bedridden,  and  the  fiuictions  at  a  very  low  ebb. 

8.  Hernia  cerebri.  'J'his  nuiy  occur  in  two  ways :  (a)  Innncdiately, 
during  the  operation,  in  a  case  where  there  is  much  evidence  of  intra- 
cranial pressure,  and  where  it  has  not  been  possible  to  remove  the 
cause.  Thus,  in  a  case  of  Dr.  Pilcher's  {Inc.  supra  cit.),  the  projecting 
cerebral  mass  was  so  great  in  volume  and  so  tense  that  there  was  no 
possibility  of  returning  it  within  the  cranial  cavity  or  of  covering  it 
by  the  usual  flaps.  Accordingly  it  was  sliced  down  to  the  level  of  the 
bone.  (/>)  I.ater  on,  it  may  point  to  unrelieved  tension,  as  in  a  case  of 
mine  of  cerebral  abscess  to  which  I  have  alluded  (p.  310),  and  in 
which  a  good  recovery  took  place  after  evacuation  of  the  re-collection 
of  pus.  In  such  a  case  constant  pressure  with  the  aid  of  a  piece  of 
sheet-lead,  notched  or  perforated  for  the  drainage-tube,  will  be  found 
most  useful.  In  other  and  more  numerous  cases  a  later  hernia 
cerebri  indicates  infective  changes.  Sir  W.  Macewen  thus  points  out 
another  cause : 

"  It  is  true  that  round  many  neoplasms  there  is  a  zone  of  encephalitis,  and,  should  this 
be  extensive  and  of  the  nature  of  red  softening,  false  hernia  cerebri  is  prone  to  form.  It 
was  supposed  that  false  hernia  cerebri  was  entirely  due  to  decomposition,  many  recent 
writers  averring  that  it  cannot  occur  unless  when  operations  are  conducted  non-anti- 
septically,  basing  their  belief  on  ex]ierimental  investigations  conducted  on  brains  in  a 
physiological  state.  Hatl  they  concluded  that  the  formation  of  false  hernia  cerebri, 
after  operations,  was  principally  caused  by  decomposition,  and  always  so  when  it  occurred 
after  operations  on  a  physiological  cerebrum,  they  would  have  been  right.  The  con- 
sistence of  false  hernia  cerebri  is  identical  with  red  softening  of  the  brain  occurring  in 
idiopathic  affections  in  which  there  had  been  no  operation.  In  one  instance,  in  which 
trephining  was  performed  for  the  relief  of  pressure  causing  total  hemiplegia,  and  where  the 
symptoms  indicated  either  acute  eneehpalitis  or  abscess,  or  both,  the  moment  the  dura 
mater  was  opened  a  large  mass  of  encephalitis  protruded  through  the  membranes,  forming 
a  false  hernia  cerebri  on  the  surface  of  the  scalp.  This  encephalitis  was  not  occasioned  by 
septic  matter  introduced  through  a  wound,  as  it  occurred  the  moment  the  wound  was 
made.  Around  neoplasms  red  softening  sometimes  exists,  and  interference  might  possibly 
occasion  an  extension  of  the  affection,  though  were  the  operation  conducted  with  strict 
antiseptic  precautions  the  possibility  of  its  formation  would  be  reduced  to  a  minimum. 
With  this  exception,  there  has  been  no  false  hernia  cerebri  after  any  of  my  operations." 

9.  Impossibility  of  complete  removal. 

10.  I  have  spoken  before  (p.  242)  of  the  liability  of  patients,  with 
increased   intracranial   pressure   caused   by  growths,  to   sudden   and 
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unexpected  death.  Dr.  Ferrier  {Brit.  Med.  Joiirn.,  Oct.  i,  1898, 
p.  965)  gives  two  instances  in  which  such  sudden  death  occurred.  In 
one  a  growth,  the  size  of  an  hen's  egg,  was  found  at  the  necropsj', 
under  the  cortex  in  the  area  of  Rolando  ;  while  in  the  other  the 
symptoms  pointed  to  a  growth  in  the  upper  part  of  the  same  area. 
Dr.  Ferrier  points  out  that  had  these  deaths  occurred  on  the  operating- 
tahle  the}^  woukl  undouhtedly  have  been  attributed  to  the  operation. 

11.  Septicemia  and  allied  conditions. 

12.  Eeappearance  of  the  growth. 


TREPHINING  FOR  MICROCEPHALUS,  IDIOCY,  ETC. 
LINEAR  CRANIECTOMY. 

Lannelongue's  suggestion  of  invoking  the  aid  of  surgery  in  the 
treatment  of  imbecility  {Bull,  de  VAcad.  des  Sciences,  1890,  and  Union 
Medicale,  t.  i.  1890,  p.  42),  &c.,  aroused  much  interest,  and  in  the 
immediately  succeeding  years  a  large  number  of  cases  were  submitted 
to  craniectomy,  with  a  view  of  either  removing  some  morbid  condition 
or  relieving  pressure  on  the  brain,  or  in  some  way  stimulating  its 
development.  Like  several  other  advances  of  modern  surgery,  it  has 
not  been  based  on  the  sound  foundation  of  pathology  or  common 
sense.  I  refer  to  the  pathological  conditions  and  their  hopelessness, 
and  also  to  the  poor  vitality  of  these  patients  and  their  unfitness  to  be 
subjected  to  severe  surgical  operations.  The  results,  as  might  have 
been  expected,  have  been  very  unsatisfactory. 

Before  we  can  decide  how  far  such  operations  are  likely  to  be  established  procedures, 
we  must  consider  what  pathological  conditions  are  likely  to  be  met  -with,  and  how 
far  they  are  remediable.  These  appear  to  be  (Starr), — (i.)  Microcephalus,  whether 
due  to  premature  closure  of  the  cranial  sutures  (Virchow),  or  secondary  to  mal-develop- 
ment  of  the  brain  (Broca).  In  the  following  conditions  the  brain  is  at  fault,  with  or 
without  marked  microcephalus,  and  sclerosis  and  atrophy  are  met  with  in  a  varying 
degree  in  nearly  all.  (ii.)  Porencephalus.  By  this  is  meant  a  localised  atrophy,  leaving 
a  cavity  in  either  cerebral  hemisphere,  which  may  be  deep  enough  to  open  into  a  lateral 
ventricle,  (iii.)  Mai -development  and  atrophy  of  the  minute  structure  of  the  cortex 
of  the  hemispheres,  without  any  gross  defects,  (iv.)  Mening-o-encephalitis,  leading  to 
thickening  of  the  meninges  and  atrophy  of  the  cortex,  (v.)  Cysts  perhaps  containing 
blood  (p.  390).  (vi.)  Hsemorrhag-e  on  or  in  the  brain,  (vii.)  Hydrocephalus.  This  last 
will  be  considered  separately  (p.  392).  It  is  obvious,  first,  that  many  of  the  above  are 
only  to  be  recognised  by  exploration,  and  that  most  of  them,  if  found,  are  hopeless  of 
improvement.  Thus  it  is  clear  that  where  sclerosis  and  atrophy  are  present  to  a  marked 
degree,  in  cases  of  porencephalus,  where  one  entire  hemisphere  is  converted  into  a  cystic 
cavity  surrounded  by  shrunken  brain-tissue  and  thickened  arachnoid,  interference  will  be 
futile.  In  the  latter  it  may  be  fatal  by  the  shock  that  will  follow  on  the  withdrawal  of  a 
relatively  large  amount  of  cerebro-spinal  fluid.  We  have  seen  (pp.  278,  360)  that  in  cases 
where  a  cyst  is  found  a  good  deal  may  be  done  by  surgery,  and  the  same  may  perhaps  be 
the  case  where  a  surface  haemorrhage  is  not  too  firmly  organised.  Microcephalus,  the 
condition  for  which  linear  craniectomy  was  introduced,  deserves  a  separate  notice. 

Dr.  J.  Griffiths,  of  Cambridge  {Proc.  Med.-Chir.  Soc,  March  8, 1898), 
shewed  that  the  skulls  of  microcephalic  idiots  may  be  classified  under 
the  following  groups : — (a)  The  skull  is  of  normal  shape  and  outline, 
but  small,  ill-developed,  and  ill-filled.     There  is  no  premature  synostosis 
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of  the  sutures.  (y8)  The  skull  is  not  only  snuill,  hut  ih-forniod  iVoui 
uno(luiil  ^M'owtli.  Whether  this  deformity  is  due  to  i)riiuary  disease  or 
the  bones  or  premature  synostosis  of  several  of  the  sutures,  or  whether 
it  is  due  to  disease  as  well  as  defective  growth  of  the  brain,  is  still  an 
open  question.  As  in  one  form  of  microcei)haly  the  brain  itself  is 
generally  defeetive  in  the  power  of  growth,  its  (leveloj)njent  having  been 
arrested  at  an  early  period  of  embryonic  life,  and  as  in  the  (jthcr  there 
is,  in  addition  to  arrested  develoi)m»;nt,  disease  of  the  brain  substance, 
and  as  the  existence  of  cases  of  microcephaly  in  which  premature 
synostosis  has  been  able  to  impede  or  dwarf  the  growth  of  a  normal 
brain  is,  as  yet,  quite  hypothetical,  craniectomy  can  be  productive  of 
no  permanent  good,  the  original  fault  being  in  the  cerebrum  and  not 
in  the  skull. 

In  recommending  operative  steps  the  wise  surgeon  will  be  careful  not 
to  be  too  sanguine,  remembering  the  nature  of  many  of  the  conditions 
which  he  may  meet  with,  and  the  impossibility  of  improving  some  of 
them.  There  is  great  weight  in  the  words  of  the  late  Prof.  Agnew, 
that,  "  Nothing  perhaps  exhibits  the  enthusiasm  of  modern  surger}' 
more  than  these  attempts  to  coax  an  undeveloped  idiotic  brain  to 
execute  the  orderl}'  functions  of  intelligence." 

Furthermore  it  must  be  remembered  that  here,  as  in  trephining  for 
epilepsy  (p}).  273,  274),  cases  have  been  reported  much  too  soon  to  be 
looked  upon  as  successes.  One  of  the  most  instructive  proofs  of  this 
is  given  by  M.  E.  Blanc  {Loire  Med.,  Dec.  15,  1898;  Epit.  Brit.  Med. 
Journ.,  Jan.  14,  1899).  He  gives  later  details  regarding  seven  cases 
in  which  craniectomy  was  performed  for  microcephalic  idioc}'.  The 
first  two  cases  were  operated  on  in  1891,  the  third  in  1893,  and  the 
other  four  since.  In  all  there  was  the  most  evident  and  immediate 
improvement,  then  the  condition  became  stationary,  and  finally  there 
was  a  return  to  the  primitive  condition.  The  flashes  of  intelligence 
whicli  had  been  noticed  were  extinguished,  the  ftice  became  expression- 
less ;  signs  of  excitement  reappeared,  such  as  weeping,  laughing, 
inarticulate  cries,  and  convulsions;  walking  also  became  difficult  and 
hesitating,  as  it  had  been  before  the  operation.  All  the  ground  so 
slowly  and  painfully  gained  was  lost.  M.  Blanc  is  of  opinion  that  the 
difi'erence  in  the  results  is  due  to  the  nature  of  the  microcephalic 
idiocy.  "When  one  has  to  do  with  primitive  microcephaly  (the  most 
frequent  form)  one  cannot  expect  a  permanent  good  result  from  surgical 
intervention,  for  the  arrest  in  brain  development  takes  place  at  the 
fourth  month  of  intra-nterine  life.  When,  however,  one  has  to  do  with 
post-embryonic  or  later  microcephaly  (which  is  the  exception),  it  is 
permissible  to  give  a  more  hopeful  diagnosis.  M.  Blanc  is  not  favour- 
ably impressed  with  Doyen's  temporary  hemi-craniectomy,orLaboulay's 
mobilisation  of  the  cranial  vault.  If  the  microcephaly  is  of  the  later 
variety,  the  ordinary  procedures  are  sufficient ;  if  it  is  primitive,  no 
intervention,  however  extensive,  will  be  successful — it  is  not  the 
cranium  but  the  brain  which  is  at  fault.  The  second  point  is,  that  we 
are  here  dealing  with  very  vital  parts  in  patients  of  poor  vitality,  and  that, 
unless  the  surgeon  is  careful  not  to  attempt  too  much,  death  fi-om 
shock  will  be  a  ver}'  present  danger. 

Thirdly,  many  fatal  cases  have  not  been  published,  and  we  do  not  know 
what  the  mortality  of  this  operation  really  is.    Dr.  Jacoby  published 
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{New  York  Medical  Record,  May,  1894),  a  collection  of  ^^  cases,  of 
which  14  had  died  and  19  recovered,  giving  the  very  high  death-rate  of 
42  percent.  Dr.  Dana  (Pediatrics,  March,  1896)  collected  81  cases, 
many  of  which  had  heen  recorded  in  Dr.  Jacohy's  article.  Of  these  81, 
24  died,  35  were  improved,  and  24  showed  no  improvement.  The 
death-rate  of  tliis  collection  of  cases  was  29  per  cent. 

Before  leaving  the  question  of  the  advisability  of  operative  inter- 
ference in  microcephaly,  I  will  quote  the  conclusions  of  Prof.  Keen,  of 
Philadelphia — conclusions  which  are  most  valuable  on  account  of  his 
long  experience  in  operative  surgery,  and  especially  from  his  well- 
known  skill  in  operations  on  the  head  and  brain.  Prof.  Keen  has  per- 
formed craniectomy  in  18  cases  of  microcephaly,  the  youngest  patient 
being  eighteen  months,  and  the  oldest  seven  and  a  half  years  old.  In 
5  cases  the  operation  was  fatal ;  in  6  cases  slight  improvement  followed  ; 
in  7  none  at  all.  Prof.  Keen's  conclusions  are  as  follows  : — No  good 
can  be  expected  from  the  operation  in  cases  with  average-sized  heads, 
nor  in  those  with  extreme  microcephaly,  nor  where  the  patient  is  over 
seven  years  old.  In  one  case  a  restless,  mischievous  idiot  was  trans- 
formed by  the  operation  into  "'  a  quiet,  sleepful  child " ;  but  the 
improvement,  when  there  is  any,  is  usually  slight.  Much  depends  on 
special  education  after  the  operation.  In  some  cases  of  moderate 
microcephaly  the  operation  is  justifiable,  and  in  a  small  number  of 
cases  a  slight  improvement  will  follow  ;  but  in  the  majority  there  will 
be  no  result,  good  or  bad  ;  while  in  a  definite  proportion  (15  per  cent.) 
"  the  operation  will  happily  be  followed  by  death  "  (Journal  of  Nervous 
and  Mental  Diseases,  Feb.,  1898). 

J.  Chalmers  Da  Costa  adds  the  weight  of  his  opinion  to  the  above 
(Journal  of  Nervous  and  Mental  Diseases,  June,  1904).  "  Micro- 
cephalus  is  not  the  result  of  premature  sutural  ossification.  A  micro- 
cephalic brain  is  not  a  more  or  less  normal  brain  of  very  small  size, 
the  idiocy  resulting  from  the  smallness  of  the  parts  present,  but  is 
always  an  abnormal  and  undeveloped,  and,  in  a  great  many  cases,  a 
diseased  brain.  If  a  strip  of  bone  is  removed  from  the  skull  new, 
normal  brain  cells  will  not  be  produced.  Parts  that  are  entirely  absent 
cannot  be  created,  and  powers  that  do  not  exist  cannot  be  called  into 
being.  The  reported  improvement,  if  continuous,  is  not  due  to  the 
operation,  but  to  proper  instruction  and  care.  The  proper  treatment 
for  microcephalus  is  educational,  hygienic  and  disciplinatory."  Tliis 
writer  puts  the  mortality  as  "nearer  15  per  cent,  than  2  per  cent, 
as  alleged." 

Operation. — We  will  take  first  a  case  in  which  there  is  marked 
microcephalus,  in  which,  perhaps,  prematvu'e  ossification  is  the  cause  of 
the  trouble.  Lannelongue  (U Union  Medicale,  Juillet  8,  1890)  ope- 
rated in  his  first  case  as  follows :  Having  made  an  incision  through  the 
scalp  and  pericranium  just  to  the  left  of  the  sagittal  suture,  a  small 
circle  of  bone  was  removed  with  a  trephine,  a  finger's  breadth  from  the 
suture  ;  from  this  as  a  starting-point,  a  narrow  strip  of  bone  was  cut  out 
parallel  with  and  to  the  left  of  the  sagittal  suture,  extending  from  the 
coronal  to  the  lambdoid  suture.  The  periosteum  was  not  replaced. 
Sir  V.  Horsley  removes  the  periosteum  over  the  bone  to  be  excised. 
This  last  step  he  effects  by  makijig  parallel  saw-cuts  backwards  and 
forwards  from  the   trephine-opening,    and  then    removing   the    bone 


TRKPIIIMXO    I'olt    MICUOfKPHALUs,    II)I(H:Y,    KTC        389 

between  the  saw-cuts  with  shiiip-pointid  hone-forceps,*  the  dura  mater 
beinf,'  first  detached  with  an  elevator.  In  some  cases,  in  addition  to 
the  removal  of  hone  paralh-l  to  the  sa^'ittal  siiture,  a  second  narrow 
strip  has  hecn  removed  over  the  corresponding'  lissure  of  Kohmdo. 

Dr.  Uoswcll  I'ark  (.lAv/.  jXcirx,  Dec.  2,  1892)  adopted  lliis  stuj)  in  two  cases,  in  one  with 
greut  improvement,  in  the  other  witli  practically  no  good  result.  Sir  V.  Horsley  did  the 
same  in  his  second  case,  but  considers  it  unwise  and  iloing  too  much  at  one  time.  His 
case  died  with  liyperpyre.xia  attributed  to  disturbance  of  "the  cortical  thermotaxic 
centres."  Sir  Victor,  who  was  the  first  to  bring  the  subject  of  craniectomy  in  these  ca.ses 
before  the  notice  of  English  surgeons  (lirif.  Mrd.  Joiini.,  1891,  vol.  ii.  p.  579),  operated 
on  another  case  which  at  first  showed  some  improvement.  Later  on,  this  child  had  l>een 
operated  on  four  times.  Dr.  Telford  Smith  {.Tonrn.  Mriif.  Sricnrr.  vol.  xlii.  p.  O4) 
considered  that  there  was  no  improvement  in  the  mental  condition  which  could  be 
attributed  to  the  operation. 

My  personal  experience  is  limited  to  one  case. 

The  skull  here,  in  a  child  of  3^,  was  normal  in  shape  and  outline  but  distinctly  small  and 
ill-developed,  when  comparative  measurements  were  made  with  the  skull  of  a  normal  child 
at  the  same  age.  The  parents  were  eager  for  operation,  which  had  been  strongly  adviseil 
by  their  meilical  man.  1  operated  on  the  right  side  first.  A  flap  having  been  raised,  a  small 
crown  of  bone  was  removed  with  a  trephine  just  above  the  horizontal  jiart  of  the  lateral 
sinus.  From  this  point  an  incision  was  carried  forwards,  parallel  with  the  sagittal  suture, 
to  the  roots  of  the  hair  in  front.  A  narrow  strip  of  periosteum  having  been  removed,  a  like 
strip  of  bone  was  quickly  cut  out  with  the  forceps  of  De  Vilbiss  (Fig.  134).  A  week  later  the 
house-surgeon,  ilr.  G.  B.  Thomas,  performed  a  similar  operation  in  the  left  side.  On  neither 
side  was  there  any  premature  synostosis  of  the  lambdoid  and  coronal  sutures.  An  uninter- 
rupted recovery  followed.  The  parents  who,  two  years  later,  were  delighted  at  the  result, 
brought  up  the  child  from  Wales.  I  was  unable  to  satisfy  myself  that  the  improvement 
was  really  due  to  the  operation,  and  the  time  that  had  elapsed  was  too  short. 

In  other  cases  there  is  distinct  asymmetry  or  evident  mal-develop- 
ment  of  part  of  the  skull,  especially  the  frontal  region,  as  in  a  case  of 
Dr.  Starr's  {loc.  supra  cit.,  p.  148),  where  a  marked  difference  could  be 
seen  between  the  size  of  the  frontal  bone  and  that  of  the  posterior  part 
of  the  skull.     Dr.  McBurney  operated  as  follows  : 

The  object  in  view  being  to  allow  of  growth  of  the  frontal  lobes,  it  was  thought  best  to 
lift  the  bone  away  from  the  brain  on  both  sides.  The  left  side  was  first  operated  on 
and,  two  weeks  later,  the  right.  A  long  semilunar  incision  was  made  in  the  scalp,  from 
the  forehead  near  the  temple  backwards  to  the  mid-parietal  regions,  its  convexity  being 
upwards.  A  small  trephine-opening  was  made  at  the  summit  of  this  incision,  and,  with 
this  as  a  centre,  a  groove  was  chiselled  in  the  bone,  first  downwards  and  forwards,  then 
downwards  and  backwards.  Thus,  an  omega-shaped  groove  in  the  skull  was  cut.  The 
bone  was  then  gently  prised  up,  the  short  limb  of  the  omega  between  its  ends  being 
broken.  Thus  a  bony  flap  with  scalp  attached  was  raised  about  an  inch  away  from  the 
dura.  The  dura  was  not  opened.  The  wound  was  dressed  so  as  not  to  make  pressure  on 
this  flap.  The  operation  was  followed  by  some  improvement,  but  later  information  is 
much  needed  on  this  point. 

Dr.  Griffiths  {loc.  supra  cit.)  and  others  have  established  artificial 
lambdoid  sutures,  operating  at  intervals,  first  on  one  side  of  the  skull 
and  then  on  the  other. 

If  any  operation  be  performed,  it  should  be  strictly  limited  to  linear 


De  Vilbiss's  forceps  (p.  371)  would  be  very  useful  here. 
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craniectomias,  completed  as  speedil}'  as  may  be,  and  performed  in  two 
stages.  Every  precaution  should  be  taken  against  shock,  and  if  the 
haemorrhage  has  been  severe  it  may  be  useful  to  resort  to  infusion 
of  saline  fluid  (p.    140). 

Dangers  of  the  Operation.— These  are  chiefly — (i)  Shock.  (2) 
Haemorrhage.  Haemorrhage  from  the  scalp  may  be  met  by  drainage- 
tubing  passed  around  the  head  (p.  237),  but  other  bleeding  may  be 
met  with. 

Dr.  Shaw  and  Dr.  Dendy,  of  Aylesburj',  published  with  full  detail  (^Lancet,  vol.  ii. 
1895,  p.  1423)  a  case  of  linear  craniectomy  which  is  instructive  on  this  point.  At  the 
time  of  the  operation  on  the  right  side,  when  the  strips  of  bone  had  been  removed,  the 
dura  mater  did  not  give  much  evidence  of  tension.  When,  however,  a  month  later  the 
left  side  was  operated  upon,  there  was  no  doubt  about  fluid  existing  beneath  the  dura. 
A  puncture  was  followed  by  a  jet  of  blood.  Exploration  showed  that  the  greater  part  of 
the  left  hemisphere  was  occupied  by  a  huge  blood-cyst.  Marked  collapse  followed,  and 
the  child  died  five  hours  after  the  operation. 

(3)  Injury  to  the  dm-a  mater,  especially  adherent,  in  children.  (4) 
Infective  changes  in  the  wound ;  these  patients,  restless  and  ill- 
regulated  in  their  behaviour,  may  make  the  maintenance  of  asepis  very 
difficult,  especially  in  older  and  thus  less  easily  managed  cases,  b}'- 
tearing  off  their  bandages.  (5)   Hyperpyrexia  of  obscure  origin  (p.  381). 


TREPHINING  IN   GENERAL    PARALYSIS    OP    THE    INSANE, 
AND    IN    OTHER   FORMS  OF  INSANITY. 

As  this  operation  has  been  recommended  on  the  authority  of  Dr. 
Claye  Shaw  (Brit.  Med.  Journ.,  vol.  ii.  1889,  p.  logo ;  vol.  ii.  i8gi, 
p.  581)  and  Dr.  J.  Batty  Tuke  {ibid.,  vol.  i.  1890,  p.  8)  it  deserves 
mention  here  ;  but  time  alone  will  show  whether  I  am  right  in  saying 
that  it  does  not  appear  one  to  deserve  encouragement,  even  as  a 
palliative  step.  It  must  not  be  forgotten  that  here  is  no  morbid  con- 
dition which  can  be  cured  ;  that  the  excess  of  fluid — the  removal  of 
which,  and  so  the  relief  of  tension,  is  the  object  of  trephining — is 
variable  ;  and  while  it  is  clear  that  the  benefit  given  by  the  operation 
has  been  only  temporary,  it  must  be  remembered,  as  pointed  out  by 
Dr.  J.  Adam  {Brit.  Med.  Journ.,  vol.  ii.  i88g,  p.  1187)  and  Dr.  Iv.  Percy 
Smith  {ibid.,  vol.  i.  i8go,  p.  11),  that  temporary  periods  of  spontaneous 
marked  improvement  are  not  uncommon.  The  operation  promises  to  give 
most  relief  where  marked  headache  or  convulsive  seizures  are  present 
and  are  not  relieved  b}'  other  treatment.  Where  the  disease  is  advanced, 
and  where  the  history  of  alcoholism  is  marked,  the  step  should  not  be 
entertained. 

It  is  interesting  for  surgeons  to  note  that  at  the  debate  on  Intra- 
cranial Surgery  at  Edinburgh  in  1894  {Trans.  Edin.  Med.-Chir.  Soc, 
vol.  xiii.  p.  153),  such  authorities  as  Dr.  Batty  Tuke  and  Dr.  Clouston 
were  at  distinct  variance  both  as  to  the  pathology  and  the  operative 
treatment  of  this  disease. 

Dr.  Tuke  held  that  excess  of  fluid  was  certainly  present.  "'  In  the  cases  in  which  he  had 
recommended  drainage  by  operative  measures,  obvious  indications  of  pressure  had  been 
present,  for  when  the  disc  of  bone  was  removed  the  dura  bulged  much  further  into  the 
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hole  than  was  ol)scrv('tl  in  traunmlic  cosas  wliere  trepliining  wiih  pcrfonncd  for  the  relief  of 
local  prussiiro.  In  all  the  seven  cases  he  had  seen  operated  on,  a  layer  of  lluid  wasdistinctly 
noticeable  existinjj  between  tiie  arachno-pia  and  tlie  true  pia,  varying,'  in  difleretit cases,  but 
always  detectable  by  the  linj,'er."  In  all  the  seven  cases  immediate  relief  wasobtaine4l,and 
was  maintained  ivs  Ion},'  as  tlie  drainag^c,  which  should  Ix;  slow  and  gradual,  was  continued. 
Ur.  CMousion,  on  the  other  hand,  said  that  "  from  his  views  of  the  e.s.sential  nature  of 
the  disease,  ami  looking  to  its  pathology  and  tlie  course  of  all  reconled  cases,  he  was  most 
sceptical  as  to  any  possible  cure  from  any  kiml  of  operation  whatever.  He  did  not  agree 
that  the  two  cases  reported  by  Dr.  Claye  Shaw  and  Dr.  IJatty  Tuke  were  in  reality  cure^, 
even  if  they  were  cases  of  general  i)aralysis  at  all.  In  the  diagnosis  of  early  general 
paralysis  they  were  all  apt  to  make  mistakes.  With  regard  to  the  improvements  recorded 
after  operations,  he  <lid  not  think  they  were  any  more  decided  than  they  saw  in  ordinary 
cases  of  paralysis  that  were  left  to  themselves.  They  saw  such  sliort  imi)rovenients  in  a 
great  many  cases.  He  was  absolutely  sceptical  as  to  the  existence  of  general  pressure  at 
all  in  general  paralysis.  As  regards  the  contested  question  as  to  whether  the  fluid  under 
the  arachnoid  mcivnt  pressure  or  not,  he  held  that  it  meant  want  of  pressure,  and  was 
merely  compensatory  after  the  brain  hail  undergone  atrophy." 

Until  authorities  of  special  experience  in  this^lisease  can  agree  on  its 
pathology,  aiul  especially  on  points  of  such  practical  importance  as  the 
presence  of  fluid,  the  part  which  this  plays  in  the  disease,  whether  it  is 
primary  or  secondary,  &c.,  the  thoughtful  surgeon  will  iiold  his  hand. 

Operation. — In  the  few  cases  recorded  the  trephine  has  been  applied 
in  the  parietal  region.  Defined  headache  may  help  to  localise  its  appli- 
cation. The  dura  mater  should  be  opened  and  removed  sufficiently  to 
allow  of  free  escape  of  fluid,  and  the  pia  mater,  if  oedematous,  may  be 
punctured.  Drainage  should  be  provided  by  horsehair  or  a  tube,  if 
needed.  Dr.  Claye  Shaw  has  advised  {Brit.  Med.  Joiirii.,  vol.  ii.  1891, 
1>-  583)  tapping  and  draining  the  lateral  ventricles.  This  step  is 
described  below.  It  would  certainl}'  be  difficult  to  keep  up  drainage 
for  any  useful  period  in  many  of  these  patients,  and  the  histories  of 
general  paralysis  of  the  insane  do  not  suggest  the  existence  of  much 
intracranial  pressure  such  as  surgeons  are  familiar  with  in  hydrocephalus. 
In  conclusion,  while  I  should  add  that  I  have  no  i)ersonal  experience 
of  the  operation,  it  does  not  seem  to  me  to  be  one  based  on  sound 
pathological  evidence,  or  justified  by  success. 

As  the  question  of  trephining  occasionally  arises  in  traumatic  in- 
saniti/,  I  shall  quote  from  Da  Costa's  incisive  remarks  as  to  the 
principles  which  should  guide  us  {Journal  of  Nervous  and  Mental 
Diseases,  June,  1904).  Having  condemned  operation  in  cases  of  non- 
tramnatic  insanities,  hypochondriacal  delusions  and  hallucinations. 
Da  Costa  divides  cases  of  traumatic  insanity  into  two  classes.  To  the 
first  belong  those  cases  in  which  the  injury  has  caused  no  gross  lesion 
and  in  which,  on  account  of  trivial  shock,  mental  or  physical,  the 
patient  has  developed  a  distinct  neurosis,  on  the  basis  of  which  a 
psychosis  has  supervened.  In  this  group  operation  is  not  to  be 
thought  of.  In  the  second  group  are  found  cases  in  which  the  injury 
is  the  direct  and  sufficient  exciting  cause  of  the  condition.  Here  the 
insanity  may  develop  at  once  or  some  time  after  the  injury.  Whether 
the  insanity  follows  soon  or  later,  the  chief  indications  are  depression 
of  bone,  local  tenderness,  fixed  headache,  or  some  localising  symptom. 
When  there  are  positive  signs  of  increased  pressure,  trephining  as  a 
palliative  measure  may  be  considered  proper.  "  One  should  not 
operate  upon  a  case  simpl}'  because  there  is  a  dubious  record  of  an 
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antecedent  fall  or  blow,  which  merely  suggests  the  possibility  of  a 
traumatic  origin  for  the  insanity."  Da  Costa  believes  that  injury  is 
the  direct  cause  of  insanity  in  only  2  per  cent,  of  the  cases. 

TREPHINING  FOR  DRAINAGE  OP  THE  VENTRICLES. 

It  is  well  known  that  distension  of  the  ventricles  with  a  fluid  largely 
cerebro-spinal  does  occur,  causing  symptoms  closely  similar  to  those 
of  cerebral  growth.  It  is  natural,  therefore,  as  treatment  by  medicine 
is  useless,  that  surgery  should  be  resorted  to.  Unfortunately,  in  the 
majority  of  the  cases,  the  distension  of  the  ventricles  is  only  secondary 
to  some  disease  in  the  cerebellum,  corpora  quadrigemina,  or  crura 
cerebri,  pressing  on  the  veins  of  Galen,  or,  as  Mr.  Hilton  showed  long 
ago,*  to  occlusion  of  the  cerebro-spinal  opening  in  the  fourth  ventricle 
— all  forms  of  disease  equally  hopeless.  In  a  few  cases  the  collection 
of  fluid  is  due  to  meningitis,  tubercular  or  syphilitic.  Mr.  Stiles 
{Ecliti.  Hosp.  Rep.,  vol.  iv.  1896)  considers  that  the  balance  of  evidence 
is  in  favour  of  hydrocephalus  being  dependant  upon  an  arrest  of 
development  of  the  brain.  If  this  view  be  confirmed,  the  lack  of 
success  in  treatment  is  accounted  for.  Every  operating  surgeon 
of  any  experience  has  tapped  the  ventricles  through  a  lateral  angle  of 
the  anterior  fontanelle,  with  the  result  of  often  giving  marked  relief, 
obviously,  from  the  nature  of  the  cause,  only  temporary,  convulsions 
and  coma  carrying  off  the  patient  after  a  varying  interval.  Modern 
surgery  has  not  aided  us  here,  owing  to  the  conditions  at  the  root  of 
the  mischief ;  withdrawal  of  the  fluid  slowly  by  a  Southey's  tube  has 
been  equally  unsuccessful. 

With  a  view  of  ensuring  more  gradual  drainage  and  some  altera- 
tion in  the  lining  membrane,  the  following  operations  have  been 
performed : 

Trephining  for  Drainage  of  the  Lateral  Ventricles. — Prof.  Keen, 
of  Philadelphia,  was  the  first  to  formulate  the  operation  of  trephining 
and  puncture  of  the  lateral  ventricles,  as  distinguished  from  the  ordi- 
nary puncture,  which  had  long  been  done,  in  hydrocephalus  {Med.  News, 
Dec.  I,  1888;  Mar.  9,  i88g  ;  Sept.  20,  1890). 

In  one  case  the  patient  was  a  boy,  aged  4,  with  hydrocephalus  and  rapidly  developing 
blindness,  due,  as  proved  later,  to  a  growth  of  the  cerebellum  pressing  on  the  straight 
sinus.  The  left  ventricle  was  reached  by  trephining  at  a  spot  ij  inch  above  and  behind 
the  auditory  meatusf  and  by  puncturing  the  brain  with  a  needle  directed  towards  a  point 
2^  inches  above  the  opposite  meatus.  At  a  depth  of  about  i|  inch  resistance  to  the 
needle  suddenly  ceased,  and  cerebro-spinal  fluid  escaped.  Three  double  horsehairs  were 
then  introduced  and  the  needle  withdrawn.  Drainage  thus  established  was  kept  up  for 
fourteen  days,  when  the  horsehair  was  replaced  by  a  drainage-tube.  J  On  the  twenty- 
eighth  day  after  the  operation,  the  symptoms  returning,  a  corresponding  operation  was 
performed  upon  the  right  side  and  a  drainage-tube  passed  directly  into  the  ventricle.  The 
child  died  on  the  forty-fifth  day. 

The  second  and  third  cases  died  four  days  and  four  hours  respectively  after  the  tapping. 

*  Eest  and  Pain,  lectures  ii.  and  iii.     Mr.  Hilton  first  noted  this  fact  in  1844. 
t  Some  consider  this  spot  too  near  to  the  lateral  sinus,  and  advise  placing  the  trephine 
half  an  inch  higher. 

I  This  is  best  introduced  by  means  of  a  Lister's  sinus-forceps. 
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In  the  second  Uie  openition  was  just  like  that  in  the  lirsl,  but  as,  on  replacing  the  liorse- 
liair  ilniin  by  a  tuiji',  the  escai)e  of  lluiil  appeared  to  be  too  free,  the  tube  on  cucii  sid*;  woh 
pluj,'^'ed.  Then  convulsions  set  in,  and  it  being  concluded  tliat  t(joniuch  fiuiii  had  escaped, 
warm  water  was  allowed  to  run  into  the  ventricle.  Tiiis  was  done  repeatedly,  the  intro- 
duction of  an  ounce  of  warm  water  caeii  time  arresting  the  convulsions;  but  the  child 
soon  died. 

Mr.  Mayo  Robson  (Brit.  Med.  Joitni.,  1S90,  vol.  ii.  p.  1292)  was 
more  successful,  but  it  will  be  seen  tbiit  bis  case  (lillers  widely  iioiii 
those  ill  which  tluid  usually  collects  in  the  ventricles. 

The  case  was  probably  one  of  mcnint^Htis,  localised  to  the  left  posterior  arid  middle  fossa;, 
with  otitis  media  of  the  left  ear.  Right  hemiplegia  supervened,  and,  in  the  hoi)e  of  finding 
an  abscess,  the  skull  was  trephined  over  the  situation  of  the  motor  centre  for  the  arm.  An 
exploring  needle  failing  to  lind  pus.  the  needle  was  pushed  into  the  lateral  ventricle,  with- 
drawing six  drachms  of  clear  fluid,  on  which  pulsation  returned  in  the  brain.  The 
hemiplegia  gradually  disappeared,  and  six ~  months  later  the  child  was  well,  save  for 
occasional  recurrence  of  slight  convulsive  seizures  limited  to  the  right  arm. 

As  will  be  seen  at  once,  this  case  is  totally  ditTerent  from  the  cases 
which  usually  call  for  ttipping  and  drainage  of  the  lateral  ventricles. 
Thus,  in  this  case,  but  one  ventricle  was  afiected,  the  surroundings 
were  much  more  healthy,  and  there  was  no  general  internal  compression 
of  the  brain. 

The  only  case  which  recovered  from  the  operation  is  one  of  Broca's 
(Rev.  de  Chir.,  Jan.  1891),  but  the  date  at  which  the  report  breaks  oif 
makes  it  of  very  little  value. 

The  patient,  aged  4,  was  an  imbecile  suffering  from  hydrocephalus,  and  a  contraction 
of  the  upper  extremity,  which  had  followed  on  convulsions.  The  skull  was  trephined  at 
the  spot  chosen  by  Prof.  Keen,  and  sixty  grammes  of  fluid  withdrawn.  A  drainage-tube 
passed  through  the  cannula  was  allowed  to  drain  into  the  gauze  dressings,  which  were 
changed  every  day  or  two.  On  the  sixteenth  day  very  marked  improvement  was  noted, 
the  contraction  in  the  right  upper  extremity  having  disappeared.  The  fluid  gradually 
ceased  to  drain  away,  and  by  the  fiftieth  day  the  wound  had  entirely  healed,  and  the  child 
was  discharged  very  much  improved  physically  and  mentally. 

An  interesting  case  in  which  tapping,  not  drainage,  was  successfully 
performed  during  exploration  of  the  brain  for  obscure  pressure 
symptoms,  five  months  after  an  injury,  is  related  b}-  Dr.  J.  H.  Nicholl 
of  Glasgow  {Lan.  Oct.  29,  1898,  p.  11 14). 

INTRACRANIAL  DRAINAGE  OF  THE  LATERAL  VENTRI- 
CLES BY  MAKING  A  PERMANENT  COMMUNICATION 
BETWEEN  THE  VENTRICLES  AND  THE  SUBDURAL 
SPACE. 

An  ingenious  method  of  intracranial  drainage  in  chronic  hydro- 
cephalus was  brought  before  the  Clinical  Society  by  Dr.  Sutherland 
and  Mr.  Watson  Cheyne  (Trans.,  vol.  xxxi.  p.  166).  Other  modes  of 
drainage  having  proved  unsatisfactory,  the  following  operation,  based 
on  the  experiments  of  Dr.  Leonard  Hill  {Physiulogy  and  Pathology  of 
the  Cerebral  Circulation,  1896),  was  performed  with  a  view  of  establish- 
ing a  permanent  communication  between  the  ventricles  and  the  sub-dural 
space. 

The  child,  aet,  6  months,  was  markedly  hydrocephalic,  emaciated,  anaemic,  with  intelli- 
gence   practically    undeveloped,    and   quite   blind.      The   hydrocephalus  and  the  basal 
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meningitis,  which  proved  fatal,  were  attributed  to  congenital  syphilis.  A  curved  incision, 
about  an  inch  and  a  half  long,  liaving  been  made  over  the  left  lower  angle  of  the  anterior 
fontanelle,  the  skin  and  deeper  tissues  were  turned  down  from  off  the  dura  mater.  A  small 
incision  was  then  made  in  the  dura  mater.  To  form  a  drain,  a  bundle  of  the  finest  catgut, 
containing  some  sixteen  strands,  and  about  two  inches  long,  had  been  prepared,  one  end 
being  tied  together  and  the  other  being  free.  As  soon  as  the  dura  mater  was  incised,  the 
tied  end  of  this  bundle  was  pushed  by  means  of  sinus-forceps  downwards  and  bacliwards, 
between  the  brain  and  dura  mater,  for  about  an  inch.  The  other  end  of  the  drain,  which 
projected  through  the  slit  in  the  dura  mater,  was  then  pushed  by  means  of  the  sinus- 
forceps  through  the  substance  of  the  brain  (very  thin  at  this  spot)  into  the  expanded 
lateral  ventricle.  Clear  fluid,  about  an  ounce  in  amount,  escaped.  One  end  of  the  drain 
being  thus  left  in  the  sub-dural  space,  and  the  other  in  the  ventricle,  the  opening  in  the  dura 
mater  was  closed  with  three  flue  sutures,  and  that  in  the  skin  by  a  continuous  silk  suture. 
By  this  step  any  risk  of  persistent  oozing  of  the  cerebro-spinal  fluid,  and  sepsis,  was 
avoided.  On  the  fifth  day,  when  the  wound  was  healed,  it  was  noticed  that  the  head  was 
distinctly  smaller  in  all  its  dimensions.  This  diminution  in  size  continued,  but  without 
any  improvement  as  regards  the  child's  intelligence  or  vision.  Symptoms  of  basal  menin- 
gitis began  to  appear  nine  weeks  after  the  operation,  and  death  followed  three  weeks  later. 
The  necropsy  showed  the  opening  into  the  left  ventricle  made  at  the  operation,  and  an 
absence  of  inflammation  around  the  remains  of  the  catgut  drain.  While  the  lateral 
ventricles  were  not  distended  with  fluid,  a  considerable  quantity  of  fluid  remained  in  the 
sub-dural  space.  Extension  of  the  brain,  the  factor  necessary  for  the  removal  of  the 
intracranial  fluid,  had  not  taken  place. 

Mr.  Morton  relates  a  case  of  drainage  of  the  ventricle  into  the 
sub-dural  space.  He  points  out  that,  though  a  communication  existed 
for  about  two  months,  the  hydrocephalus  continued  to  increase. 

The  patient,  aged  7  months,  suffered  from  congenital  and  increasing  hydrocephalus.  A 
flap  f  inch  wide  at  its  base  was  turned  down  over  one  angle  of  the  anterior  fontanelle 
between  the  right  frontal  and  parietal  bones.  When  the  membranous  skull  and  dura 
mater  were  turned  back  the  brain  at  once  bulged  out.  A  piece  of  fine  rubber  tubing  was 
then  inserted  with  one  end  thrust  through  the  thin  cortex  into  the  ventricle,  and  the  other 
between  the  dura  mater  and  cortex.  It  was  secured  to  the  dura  by  a  silk  suture.  During 
the  operation  the  baby  was  wrapped  in  cotton  wool,  and  there  was  little  or  no  shock.  As 
a  result  of  the  operation,  the  edges  of  the  cranial  bones  became  prominent,  with  a  tendency 
to  override.  A  slight  leaking  of  cerebro-spinal  fluid  took  place  for  twenty-four  hours.  By 
the  eleventh  day  the  head  was  again  enlarging,  and,  six  weeks  after  the  operation  the 
circumference  was  i^  inches  greater  than  before  the  operation.  Mr.  Morton,  thinking 
that  the  tube  might  have  become  kinked,  now  operated  on  the  left  side.  A  rectangular 
metal  tube,  as  used  by  Mr.  Ballance,  was  inserted  beside  the  rubber  one,  both  being  secured 
to  the  dura  by  sutures.  There  was  again  little  or  no  shock.  Considerable  leakage  occurred 
into  the  dressings  for  the  first  few  days.  Ten  days  after  the  operation  there  only  remained 
a  pin-point  aperture,  from  which  cerebro-spinal  fluid  leaked.  The  temperature  ran  up  to 
105°.     The  same  evening  the  child  died. 

The  necropsy  showed  that  the  brain  had  retracted  one  inch  from  the  skull.  The  tube 
on  the  right  side  was  in  place  and  patent.  Here  the  brain  was  adherent  to  the  skull. 
Both  tubes  were  in  the  ventricle,  but  the  other  end  of  the  rubber  tube  was  buried  in  the 
brain  substance.     The  foramen  of  Munro  was  much  enlarged. 

I  have  performed  Mr.  Watson  Cheyne's  operation  in  three  cases.  In 
the  first  the  onset  of  the  hydrocephalus  supervened  on  the  cure  of  a 
spina  bifida  with  Morton's  fluid.  The  child  lived  eight  weeks  after  the 
operation.  In  the  other  two  there  was  no  spina  bifida.  In  one  the 
child — decalcified  bone  tubes  were  used — lived  five  weeks.  In  the  third 
I  attempted  too  much.  I  drained  both  sides  at  the  same  time,  and 
the  child  died  a  few  hours  later.  In  the  two  cases  which  survived 
the  operation  the  shrinking  of  the  skull  and  overlapping  of  the  bones 
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was  imiiked,  but  there  was  110  evidence  of  any  power  of  exi)ansi(jn  on 
the  part  of  the  bniin,  nor  of  any  attempt  at  restoration  of  an  e(iui- 
libiinni  between  secretion  and  absorption  of  the  iliiid.  And  when  one 
consi(h*rs  tlie  h)cal  condition  and  the  resultinf^  vitality  of  these  little 
patients,  it  ajjjjcars  to  nie  extremely  doubtful  if  any  operation  can  be 
really  successful.  'J'hough  the  [,M-eater  part  of  the  fluid  be  removed 
drainage  of  the  very  lowest  layers  is  impossible.  Here  it  can  only  be 
removed  by  absorption.  Thus  we  have  the  fourth  ventricle  still 
dilated,  the  circulation  throuf^h  it,  the  medulla  and  the  pons  and  the 
adjacent  vital  nerve  roots  all  disarranged,  and  resulting  in  a  very 
low  state  of  vitality  of  tiiese  parts,  and  therefore  of  necessity  of  the 
patient  also. 

The  following  remarks  by  Mr.  Watson  Cheyne  explain  the  rationale 
of  the  operation,  and  in  i)art  the  cause  of  its  failure.  The  conclusions 
drawn  by  Mr.  liconard  Hill,  esi)ecially  that  which  shows  that  "  fluid 
escapes  directly  into  the  veins  from  the  sub-dural  and  sub-arachnoid 
space  at  any  pressure  above  the  venous  pressure,"  suggested  the  line  of 
treatment  which  has  just  been  described.  "  If  we  could  only  establish 
a  permanent  communication  between  the  ventricles  and  the  sub-arach- 
noid space,  then,  no  matter  how  much  fluid  was  poured  out  into  the 
ventricles,  it  would  be  at  once  carried  oft"  by  the  veins,  and  thus  all 
injurious  pressure,  whether  intra-  or  extra-cerebral,  would  be  removed, 
and  the  brain  would  be  free  to  develop  if  it  could.  And  further,  by  this 
means  matters  would  regulate  themselves  in  a  way  that  no  method  of 
external  drainage  could  eftect,  for  when  the  communication  was  once 
established  the  rest  could  be  left  to  nature.  The  result  of  the  opera- 
tion fully  confirmed  these  expectations.  The  disappearance  of  all 
abnormal  intracranial  pressure  was  complete  and  permanent  from  the 
time  of  the  operation.  The  shrinking  in  the  size  of  the  skull  was 
steadily  progressive  until  a  point  was  reached  when  the  bones  were 
overriding,  and  further  diminution  in  the  capacity  of  the  cranium  was 
checked.  The  factor  necessary  for  the  complete  removal  of  the  intra- 
cranial fluid,  namely,  the  expansion  of  the  brain  substance,  was 
apparently  absent  in  this  case,  and  the  result  was,  that  though  the 
ventricles  were  completely  drained,  a  considerable  quantity  of  fluid 
remained  in  the  sub-dural  space,  as  shown  at  the  necropsy ;  but,  as 
there  was  no  increased  tension,  it  was  not  the  presence  of  this  fluid 
which  hindered  the  expansion  of  the  brain." 

If  any  operation  can  succeed,  it  is  the  ingenious  one  of  Dr.  Leonard 
Hill  and  Mr.  AVatson  Cheyne.  I  have  not  thought  it  worth  while  to 
take  up  my  readers'  time  or  to  occupy  my  space  with  any  other 
methods  such  as  lumbar  puncture  or  drainage  from  the  lower  spinal 
sub-arachnoid  space  into  the  peritoneal  sac,  or  the  introduction  of 
sterilised  air  to  take  the  place  of  the  fluid  removed  by  a  Southey's  tube 
(Dr.  Ewart  and  Dr.  Dickinson,  Pediatrics,  1901,  p.  277). 

Drainage  of  the  Fourth  Ventricle. — This  was  performed  by  Mr. 
Stiles  in  a  case  of  acquired  hydrocephalus  due  to  basal  meningitis 
(Bruce  and  Stiles,  'Trans.  Edin.  Med.-Chir.  Soc,  1898,  vol.  xvii. 
P-  73). 

The  patient,  jet.  13,  with  well-marked  evidence  of  congenital  syphilis,  presented  symptoms 
of  chronic  basal  meningitis — viz.,  irregular  pyrexia,  pei-sistent  head-retraction,  nystagmus, 
gradually  increasing  blindness,  great  weakness  and  emaciation.     This  condition  becoming 
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critical,  with  marked  cyanosis  and  rigors,  it  was  decided  to  open  the  fourth  ventricle  and 
drain  the  ventricular  system.  Mr.  vStiles  trephined  in  the  middle  line  over  the  lower  part 
of  the  occipital  bone,  including  the  margin  of  the  foramen  magnum,  and  enlarged  the 
opening  by  forceps.  The  dura  mater  was  opened  after  the  occipital  sinus  had  been  secured 
between  two  ligatures.  Separation  of  the  two  tonsils  of  the  cerebellum  allowed  of  the 
escape  of  much  cerebro-spinal  fluid.  Immediate  improvement  followed  the  operation, 
and  lasted  for  a  week,  when  there  was  again  a  rise  of  temperature.  Death  occurred,  with 
hyperpyrexia,  nineteen  days  after  the  operation,  much  cerebro-spinal  fluid  having  drained 
away  in  this  interval. 


(;  11  A  TT  K  U    TV. 
OPERATIONS  ON  THE  FACE. 

OPERATIONS    ON    THE    FIFTH    NERVE.* 

PnUiiiinari/  licmarks. — As  tlie  surgeon  will  not  be  called  in  until  all 
other  treatment  has  failed,  and  as  the  patient  will  be  desirous  of  relief 
as  radieal  as  may  be,  neui-ectomy  alone  will  be  described  here. 
Operations  with  this  end  fall  into  Peripheral  and  Central  groui)s.  Of 
the  former  or  extracranial  operations,  some,  the  truly  peripheral,  are 
slight ;  others,  performed  near  the  base  of  the  skull,  are  severe,  not 
without  risk,  and  leave  considerable  scars,  which  may  greatly  interfere 
with  the  use  of  the  mandible.  The  central  intracranial  or  removal  of 
the  Gasserian  ganglion  is  a  severe  and  difficult  operation,  with  man}' 
risks  and  a  mortality  that  is  not  a  snuill  one,  but  it  is  the  only  one 
which  can  be  relied  upon  to  give,  with  very  few  exceptions,  a  complete 
cure.  It  is  gi'eatly  to  be  desired  tliat  both  the  peripheral  and  central 
operations  be  performed  at  an  earlier  date  than  has  hitherto  been  done. 
In  the  case  of  the  former  the  earlier  the  operation  the  greater  the 
probability  that  the  neuralgia  is  limited  to  one  trunk,  and  the  longer 
will  be  the  interval  of  relief.  In  the  case  of  the  intracranial  operations 
the  still  high  mortality  is  largely  due  to  the  depressed  vitality  of  the 
patients  from  the  long  continued  inability  to  take  food,  the  exhausting 
effects  of  the  pain,  the  inabilit}'  to  sleep,  and,  perhaps,  the  morphia 
habit. 

I  will  sujipose  that  all  local  causes  connected  with  the  teeth,  nose, 
eye,  ear,  and  cranial  sinuses  have  been  excluded,  together  with  those 
such  as  growths  or  foreign  bodies  in  the  course  of  the  nerves,  and  that 
medical  treatment  has  been  fully  tried  where  syphilis,  alcohol,  influenza, 
rheumatism,  anaemia,  etc.,  are  possible  causes.! 

The  first  question  which  will  now  arise  is  the  value  of  periplieral 
operations,  to  what  extent  are  they  justifiable  in  severe  trigeminal 
neuralgia  ?  To  begin  with,  the  answer  must  be  that  all  mere  neuro- 
tomies and  nerve  stretchings  are  absolutelj^  futile.  Radical  lasting 
cures  by  peripheral  neurectomies  are  practically  unknown. |  All  that 
can  be  promised  is  that,  if  performed  with  as  thorough  extraction  as 

*  For  a  more  detailed  account  of  these  and  all  operations  on  nerves,  I  would  refer  my 
readers  to  M.  Chipault's  Chir.  Ojjdr.  dn  Systeme  Aerirvr,  tt.  i.  et  ii.,  Paris,  1895. 

f  The  pathology  of  tic  douloureux  is  fully  discussed  by  Mr.  J.  Hutchinson,  Jr.  (TTre 
Surgical  Treatment  of  Facial  Xeitralfjia,  p.  26)  and  JIurphy  and  NefE  (^Joitrn.  Aiiier.  Med. 
Assoc,  Oct.  II  and  18,  1902). 

I  Prof.  Billroth,  who  had  performed  peripheral  operations  thirty  times,  stated  that  he 
never  met  with  permanent  cure. 
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possible  of  the  peripheral  branches,*  they  will  give  relief  for  var3'ing 
periods.  Hitherto  the  majority  of  authorities  have  held  that  peripheral 
operations  should  be  performed  first,  intracranial  neurectomy  being 
taken  as  the  last  step.  Thus  Prof.  Keen  considers  that  this  is  the 
right  step  to  take,  and  on  these  grounds,  (i)  the  balance  of  evidence 
points  to  the  ganglion  itself  being  the  last  of  all  to  suff'er,  the  disease 
being  in  many  cases  at  least  primarily  peripheral,  and  the  ganglion 
involved  by  extension  upwards.  Tliis  view  of  an  ascending  neuritis 
has  the  support  of  Sir  V.  Horsle}^  who  holds  that  the  inflammation 
often  begins  in  the  small  dental  nerves,  and  spreads  upwards  to  the 
ganglion. f  (2)  While  the  mortality  of  peripheral  operations  which 
usually  relieve  for  some  time  is  very  slight,  that  following  on  operations 
on  the  ganglion  is  high  (p.  413). 

Mr.  J.  Hutchinson,  Jr.,  whose  successful  experience  enables  him  to 
speak  as  an  authority,  tabulates  the  following  rules  for  the  use  of 
peripheral  operations  in  epileptiform  neuralgia  {loc.  supra  cit.,  p.  74). 
With  regard  to  the  first  division  of  the  fifth,  a  case  may  now  and  then 
arise  in  which  resection  of  this  nerve  is  justified.  "  If  the  neuralgia  be 
limited  to  the  infraorbital  branches,  resection  of  the  nerve  b}'  following 
back  the  canal  in  the  orbital  floor  may  be  tried.  If  the  neuralgia 
concern  also  the  palatine  branches,  intracranial  resection  of  the  superior 
maxillary  trunk  should  be  carried  out.  If  the  inferior  dental  nerve  be 
alone  aff"ected,  it  should  be  resected  through  a  trephine  aperture  in  the 
outer  table  of  the  lower  jaw.  When  the  neuralgia  concerns  several 
branches  of  the  inferior  maxillary  division  (e.g.,  the  inferior  dental  and 
the  auriculo-temporal),  intracranial  resection  of  the  trunk  and  adjacent 
part  of  the  Grasserian  ganglion  is  indicated. 

"For  all  other  cases,  those  in  which  the  neuralgia  has  already 
invaded  two  of  the  main  divisions  of  the  fifth  nerve,  the  major  opera- 
tion on  the  ganglion  should  be  carried  out  as  aftbrding  the  only  liope 
of  permanent  cure. 

"  If  these  rules  be  followed  the  subject  is  rendered  simple,  a  host  of 
elaborate  operations  may  be  discarded,  and  the  disappointing  results 
which  have  followed  them  in  the  past  may  be  avoided." 

*  Prof.  Kraiise(v.  Bergmann's  "Syst.  Prac.  Surg.,"  Ame?:  Tra?ix. ,yol.  i..  p.  565)  insists 
that  in  order  to  prevent  regeneration  of  the  excited  nerve  it  should  be  extracted  as 
extensively  as  possible,  both  centrally  and  peripherally,  by  Thiersch's  method.  This 
consists  in  dissecting  the  nerve  freely  from  its  surroundings,  grasping  it  transversely  in 
forceps  which  will  not  cut  it  through,  then  rotating  these  very  slowly  until  the  nerve 
trunk  comes  away.  Where  the  nerve  runs  in  soft  parts  or  is  not  adherent  in  a  bony  canal  a 
very  long  piece  of  the  central  portion  can  be  removed.  Occasionally  paralysis,  especially 
of  the  muscles  of  the  upper  lip  and  alanasi,  follow  the  operation  owing  to  the  endings  of 
the  anastomosing  filaments  of  the  facial  nerve  being  also  removed.  These  paralyses 
generally  disappear  in  a  short  time.  In  all  peripheral  nerve  operations  the  neuralgic 
pains  do  not  always  disappear  immediately.  They  frequently  come  on  as  before  during 
the  first  days  after  the  operation,  but  they  soon  diminish  and  finally  disappear.  The 
attention  of  the  patient  should  be  drawn  to  this  fact  before  the  operation.  On  the  value 
of  this  step  the  experience  of  Mr.  J.  Hutchinson,  Jr.,  The  Surgical  Treatment  of 
Trif/eminal  Neuralgia,  p.  43,  is  contradictory.  "Unfortunately  the  results  obtained  by 
avulsion  with  Thiersch's  forceps  are  little,  if  at  all,  superior  to  a  well-planned  neurectomy." 

t  Mr.  J.  Hutchinson,  Jr.  from  the  negative  results  found  in  many  cases  of  the  excised 
Gasserian  ganglion  and  peripheral  nerves  after  removal  dissents  from  this  view.  He 
considers  that  "  the  pathology  of  epileptiform  neuralgia  is  still  unknown." 
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Neurectomy  of  the  First  Division  of  the  Fifth  Nerve. 
— 'I'he  eyebrow  Imviiig  been  shaved  and  the  parts  sterilised,  the  incision 
shouhl  be  horizontal  and  lie  below  the  margin  of  tlje  eyebrow,  thus 
leaving  little  scar.  The  supra-orbital  notch*  being  made  out  by  firm 
pressure  when  the  ])atient  is  under  an  aiui'sthetic,  tiie  eyebrow  is  drawn 
up  and  the  eytdid  down,  and  an  incision  ih  inch  long  is  made  along  the 
sujjra-orbital  margin,  with  its  centre  opposite  to  the  notch.  I'he  skin, 
occipito-frontalis,  orbicularis,  and  pali)ebral  ligament  being  divided,  the 
cellular  tissue  is  separated,  the  nerve  found  in  the  notch,  set  free — if  a 
complete  foramen  be  present,  part  of  the  ring  of  bone  must  be  removed 
with  a  snndl  chisel — traced  back  as  far  as  possible  so  as  to  include  the 
supra-trochlear  if  that  be  feasible,  drawn  up  with  a  strabisnnis  hook, 
and  a  full  incli  removed,  Thiersch's  method,  if  employed  here,  might 
involve  some  risk  to  the  cornea. 

A  small  copper  spatula  will  best  depress  the  orbital  hit.  It  is 
difficult  to  avoid  injury  to  the  closely  contiguous  supra-orbital  vessels, 
which  may  cause  a  little  trouljle.  As  with  the  other  branches  of  the 
fifth,  the  supra-orbital  often  appears  smaller  than  it  docs  in  the 
dissecting-room,  and  the  arrangement  of  its  branches  is  not  constant. 
The  wound  sliould  he  closed  by  a  few  horsehair  sutures. 

Supra-trochlear  Nerve. — In  an  inveterate  case  of  neuralgia  of  the 
first  division  of  the  fifth  nerve,  if  the  surgeon  does  not  feel  sure  that  he 
has  in  the  preceding  oj^eration  got  behind  the  point  of  origin  of  the 
supra-trochlear,  this  nerve  must  be  cut  down  upon.  Sir  W.  MacCormac 
{Operations,  part  ii.  p.  467)  gives  the  following  advice  :  "  The  position 
of  the  supra-trochlear  nerve  is  indicated  by  an  imaginary  line  drawn 
from  the  outer  angle  of  the  mouth  through  the  inner  canthus  of  the  eye 
to  the  orbital  margin ;  at  this  point  the  nerve  will  be  found  as  a  single 
branch,  or  as  two  or  three  slender  filaments,  escaping  from  the  orbit 
above  the  ^ndley  of  the  superior  oblique.  .  .  .  To  reach  the  nerve, 
make  a  convex  incision  at  the  superior  internal  angle  of  the  orbit, 
innnediately  below  the  eyebrow,  and  search  for  the  pulle}'  of  the 
superior  oblique,  above  which  the  nerve  runs." 

Neurectomy  of  the  Second  Division  of  the  Fifth  Nerve. 

— ^Vllile  this  nerve,  being  most  frequently  the  seat  of  neuralgia,  has 
been  most  often  subjected  to  peripheral  neurectomy,  tliere  is  no  agree- 
ment as  to  the  best  route.  The  following  have  been  proposed.  Each 
has  its  advocates,  and  each  its  disadvantages. 

A.  Infraorbital  Route. — An  attempt  is  here  made  to  follow  the 
nerve  along  the  infraorbital  groove  as  far  back  as  the  sphenomaxillary 
fossa.  The  disadvantages  are  great.  The  field  of  operation  is  very 
cramped,  the  oozing  troublesome,  and  the  operator  is  liable  to  divide 
the  soft  and  comparatively  slender  nerve  prematurely  and  to  remove 
part  only  with  the  anterior  dental  branch,  and  haemorrhage  into  the 
orbit  and  exomphalos  have  followed  this  operation. 


*  "  The  supra-orbital  notch  or  foramen  occupies  about  the  junction  of  the  inner  with 
the  middle  third  of  the  supra-orbital  margin.  From  this  point  a  perpendicular  line, 
drawn  with  a  slight  inclination  outwards,  so  as  to  cross  the  interval  between  the  two 
biscuspid  teeth  in  both  jaws,  passes  over  the  infra-orbital  and  the  mental  foramina.  The 
direction  of  these  two  lower  foramina  looks  towards  the  angle  of  the  nose." — ilr.  Holden, 
Jjandinarks  Medical  and  Surgical,  p.  6. 
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B.  Antral  Route. — Either  the  modified  Carnochan's  operation  or 
that  which  bears  Prof.  Kocher's  name.  The  first  is  described  below, 
and  the  second  at  p.  402. 

C.  Pterygomaxillary  Route. — Krause's  operation.  The  nerve  is 
here  reached  in  the  sphenoraaxillar}-  fossa,  not  from  the  front,  but  at 
the  side  by  turning  down  the  z3'goma  and  masseter.  Prof.  Krause, 
finding  that  the  flap  made  by  previous  surgeons,  Liicke,  Lessen,  and 
Braun,  injured  the  branches  to  the  orbicularis,  and  thus  led  to 
damage  of  the  cornea,  modified  the  ojieration  so  as  to  protect  the 
branches  of  the  facial  running  over  the  malar  bone.  The  advantages 
of  this  route  are  that  it  enables  the  surgeon  to  get  at  the  nerve  before 
this  has  given  off"  its  posterior  dental  and  palatine  branches,  and  to 
resect  the  third  division  as  well,  if  this  be  affected.  The  disadvantages 
are  that,  even  if  the  wound  heals  by  primary  union  the  troubles  of  the 
patient  and  surgeon  are  not  over ;  they  are  best  shown  by  Prof.  Krause's 
own  words  (r.  Bergmann's  "  Syst.  Pract.  Surg.,"  Amer.  Trans.,  vol.  i. 
P-  583)  '•  "As  soon  as  cicatricial  contraction  sets  in,  the  mobility  of  the 
lower  jaw  is  impeded  in  many  cases.  This  may  reach  a  very  high 
degree,  and  will  require  careful  treatment  with  Heister's  mouth-gag." 
As  the  second  division  of  the  fifth  nerve  is  often  affected  alone,  and  as 
it  is  to  be  hoped  that  in  future  cases  will  apply  for  surgical  treatment 
earlier,  before  the  palatine  and  posterior  dental  nerves  are  involved, 
two  operations  will  be  described  here,  viz.,  the  modified  Carnochan's 
antral  operation  and  that  of  Prof.  Kocher.  Where  the  patient  comes 
late  and  the  second  division  is  involved  far  back,  or  where  the  third 
division  is  involved  as  well,  the  surgeon  must  decide  between  adopting 
the  pterygomaxillar}-  route  and  resecting  the  two  divisions  b}'  an  intra- 
cranial operation  as  strongl}'  advised  by  Mr.  J.  Hutchinson,  junr.,  on 
the  grounds  that  this  step  is  no  more  difficult,  while  it  is  certainly  far 
more  radical. 

Modified  Carnochan's  Operation.  —  This  has  the  advantage,  if 
successfully  performed,  of  removing  the  whole  of  the  second  division 
of  the  fifth,  together  with  the  spheno-palatine  ganglion  as  far  back  as 
the  foramen  rotundum,  the  nerve  forming  the  guide  to  the  surgeon 
from  the  surface  backwards. 

Carnochan  {Amer.  Journ.  Med.  Sci.,  1858,  p.  136)  looked  upon  the 
removal  of  Meckel's  ganglion  as  the  key  of  the  operation.  While  his 
view^  was  that  this  body  could  be  likened  to  a  galvanic  battery,  keeping 
up  a  continuous  supply  of  "  morbid  nervous  sensibility,"  there  is  no 
doubt  that  removal  of  the  nerve  beyond  the  ganglion  is  absolutely 
necessar}',  as  by  this  step  the  spheno-palatine  branches  to  the  gums 
and  the  posterior  dental  branch  are  also  removed  (Chavasse,  Mcd.-Chir. 
Trans.,  vol.  Ixvii.  p.  151,  and  Glutton,*  St.  Thomas's  Hosp.  Rep., 
vol.  XV.  p.  213). 

Carnochan's  antral  operation  is,  for  the  reasons  already  given  when 

*  In  both  of  Mr.  Chavasse's  cases  the  commencement  of  the  pain  was  invariably 
referred  to  the  periphery  of  the  posterior  dental  branches,  and  it  appeared  very  doubtful 
if  stretching  would  have  had  any  effect  on  slender  branches  at  some  distance  from  the 
extension  point.  Both  of  these  cases  remained  practically  well  two  years  and  a  year  and 
a  half  respectively  after  the  operation.  Recurrence,  "slight  and  relieved  by  quinine," 
ensued  in  both  of  Mr.  Clwttofl's  casgs  vyjithin  the  year. 
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the  infraorbital  naite  was  spoken  of  (p.  399),  an  extreniely  diflicult  one. 
Owin^'  to  these  dilliculties  it  is  very  often  rendered  incomplete,  and 
the  nenralgia  tends  to  return  after  an  interval  varying  from  a  few 
months  to  a  year  or  two,  Mr.  J.  Hutchinson,  jun.,  who,  having  had 
the  opportunity  of  assisting  Sir.  I*'.  Trt!ves  at  several  (A  iiis  ope-rations, 
si)eaks  witii  authority,  considers  that  this  operation  sh(jidd  be  al)an- 
doncul  {loc.  sii})ra  cit.,  p.  65).  lie  holds  that  if  any  extracranial  oi)erati(jn 
on  the  superior  maxillary  nerve  be  performed,  the  best  one  is  that  of 
Storrs,  described  by  Dr.  Cooke,  Ann.  Surg.,  1903,  p.  854.  It  is  stated 
that  Dr.  Storrs  operated  on  some  ten  or  twelve  patients,  and  that  of 
these  at  least  two  remained  free  from  neuralgia  for  over  ten  years,  an 
unusually  favourable  result  for  any  form  of  i)eripheral  operation. 

As  the  antrum  will  be  opened,  the  mouth  and  accessory  cavities 
must  possess  at  least  the  normal  germicidal  power  of  health.  The 
parts  having  been  shaved  and  cleansed  and  an  aniesthetic  given,  a 
horizontal  incision  is  made  reaching  from  canthus  to  canthus  just 
below  the  orbit,  and  a  vertical  one  running  downwards  added  if  needful. 
The  flaps  thus  marked  out  being  reflected  and  all  luemorrhage  stopped, 
the  infraorbital  nerve  is  defined,  its  terminal  branches  dissected  out  as 
long  as  possible,  and  a  piece  of  silk  tied  round  it  to  make  it  serve  as  a 
guide.  The  periosteum  is  next  incised  horizontally  down  to  the  bone, 
and  elevated  with  a  blunt  instrument  from  the  floor  of  the  orbit  until  the 
sphenomaxillary  fissure  is  well  exposed.  The  eyeball  must  be  raised 
with  a  retractor  under  the  periosteum.  A  bluish  spot  usually  denotes 
the  site  of  the  nerve,  thinly  covered  by  bone,  or  the  canal  is  found  by 
a  fine  probe  passed  in  through  the  foramen. 

With  a  fine  chisel  the  anterior  wall  of  the  antrum,  including  the 
foramen,  is  cut  away  for  a  space  of  ^-inch  square,  and  with  the  same 
instrument,  aided  by  small  and  medium-sized  bradawls,  the  roof  of  the 
antrum  and  its  posterior  wall — the  latter  for  the  same  area  as  its 
anterior  wall — are  removed,  so  as  to  expose  the  sphenomaxillary  fossa. 
Free  and  most  troublesome  haemorrhage  must  be  expected,  partly  from 
the  vascular  facial  bone,*  partly  from  the  mucous  membrane  of  the 
antrum,  and  in  the  fossa  itself,  where  the  bleeding  is  always  copious, 
from  the  terminal  branches  of  the  internal  maxillary.  Pressure  with 
small  gauze  pledgets,  wrung  out  of  very  hot  sterile  saline  or  adrenalin 
solution  in  holders  must  be  relied  upon. 

Bright  daylight  is  essential,  but  an  electric  lamp  on  the  surgeon's 
forehead  will  be  his  best  aid. 

The  rest  of  the  operation  will  be  given  from  the  article  above  quoted 
from  the  Annals  of  Surgery :  "  B}'  making  slight  traction  on  the 
ligature  on  the  nerve  we  can  bring  it  into  view,  and  by  following  it  on 
can  readily  crush  down  the  thin  wall  of  the  canal,  removing  the  bone 
fragments  with  suitable  forceps.  When  the  nerve  enters  the  spheno- 
maxillary fissure  it  passes  out  of  the  bony  canal  and  is  only  surrounded 
by  soft  structures,  which  can  easily  be  hooked  or  wiped  away.  Should 
the  sphenomaxillary  fissure  be  narrow  and  not  readily  admit  the  intro- 
duction of  instruments,  it  can  easily  be  widened  by  inserting  a  suitable 
blunt  instrument,  and  by  wedging  or  widening  the  walls.     It  is  to  be 

*  The  superficial  haemorrhage  will  be  all  the  freer  in  proportion  as  the  part  has  been 
recently  submitted  to  blistering,  liniments,  &c. 
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remembered  that  the  upper  wall  of  this  fissm-e  is  the  strong  wing  of 
the  sphenoid,  and  that  the  lower  angle  is  the  thin  wall  of  the  antrum. 
If  either  bone  should  break  it  would  be  the  wall  of  the  antrum,  which 
would  be  crushed  down  and  out  of  the  way  and  would  cause  no  trouble. 
Having  the  nerve  thus  free  to  the  foramen  rotundum,  next  slip  the 
ends  of  the  silk  through  a  loop  of  wire  held  with  a  small  nasal  snare. 
The  loop  of  wire  is  passed  down  the  nerve  to  the  foramen  rotundum. 
It  is  then  closed,  and  the  nerve  is  cut  and  removed." 

To  return  now  to  the  distal  end  of  the  nerve.  The  plexus  of  nerves 
going  to  the  cheek,  nose,  and  lip  is  gathered  up  with  a  hook,  and  the 
distal  end  drawn  out  of  the  foramen.  Storrs  then  put  the  nerve  into 
the  loop  of  a  threaded  needle  and  carried  it  down  into  the  mouth, 
leaving  the  end  which  had  been  in  the  infraorbital  canal  between  the 
alveolus  and  upper  lip  ;  this  end  he  cut  off  even  with  the  mucous 
membrane.  This  was  to  prevent  an}^  restoration  between  the  distal 
end  of  the  nerve  and  the  stump  left  at  the  foramen  rotundum.  Arrest 
of  bleeding,  drainage,  and,  if  needful,  packing  the  wound,  and  the 
sutures  complete  the  operation. 

Prof.  Kocher's  Antral  Operation. — This  surgeon,  by  dividing  the 
malar  bone  in  front  and  behind  and  turning  it  upwards  and  outwards, 
gains  much  freer  access  to  the  foramen  rotundum  {Operative  Surgery, 
Stiles' s  Trans.,  p.  93).  The  skin  incision  is  planned  so  as  to  avoid 
division  of  the  branches  of  the  facial  nerve.  It  begins  just  internal  to 
the  infraorbital  foramen  and  below  the  inner  edge  of  the  orbital  margin, 
and  is  carried  outwards  and  slightly  downwards  over  the  lower  part  of 
the  malar  bone  to  the  zygoma.  The  angular  arterj^  is  drawn  aside  or 
tied  at  the  inner  end  of  the  incision  ;  Steno's  duct  lies  below  it.  At  its 
inner  end  the  incision  passes  down  to  the  bone  between  the  lowest 
fibres  of  the  orbicularis  and  above  the  origin  of  the  levator  labii.  The 
former  muscle,  along  with  the  periosteum,  is  dissected  up  as  far  as  tlie 
orbit ;  the  latter  is  separated  downwards  subperiosteally,  so  that  the 
nerve  may  be  exposed  at  the  foramen  and  secured. 

The  outer  part  of  the  incision  passes  above  the  origin  of  the 
zygomatici,  which  are  separated  downwards,  and  the  anterior  fibres  of 
the  masseter  are  detached  from  the  lower  and  inner  aspect  of  the  malar 
bone.  The  outer  and  inner  surfaces  of  the  malar  bone  are  next  laid 
bare  with  a  periosteal  elevator,  and  the  three  sutures — malo-maxillary, 
fronto-malar,  and  zygomatico-malar — are  exposed  previous  to  their 
being  chiselled  through.  The  malar  process  of  the  upper  jaw  must  be 
exposed  on  its  anterior  surface  up  to  the  infraorbital  foramen,  and 
upon  its  upper  surface  as  far  back  as  the  sphenomaxillar}'  fissure. 
Anteriorly  the  process  is  chiselled  through  from  above  the  infraorbital 
nerve  downwards  and  outwards  to  just  below  the  anterior  fibres  of  the 
masseter,  and  superiorly  along  the  orbital  plate.  In  this  way  the  outer 
part  of  the  orbital  plate  and  the  superior  external  wall  of  the  antrum, 
together  with  its  hinder  angle,  remain  in  connection  with  the  malar 
bone,  and  are  levered  out  with  it.  Before  this  can  be  done  the  fronto- 
malar  suture,  exposed  by  upward  retraction  of  the  upper  edge  of  tbe 
wound,  is  so  chiselled  through  towards  the  back  of  the  sphenomaxillar}' 
fissure  that  its  upper  border,  together  witb  part  of  the  zygomatic  crest 
and  of  the  orbital  plate  of  the  sphenoid,  is  removed  along  with  it. 

The  malar  bone  is  dislocated  upwards  and  outwards  with  a  strong 


OPERATIONS    OX    TTTE    FIFTH    XIIKVF.  403 

hook,  and  the  orbital  fat  carefully  raised  witli  a  blunt  retractor.  The 
nerve  which  is  kept  drawn  upon  can  now  be  readily  followed  above 
the  o])cned-up  antral  cavity  as  far  as  the  foramen  rotunduni.  A  snuill 
hook  is  now  passed  behind  the  descending  sphenopahitinc  nei'ves  around 
the  main  trunk,  which  is  either  cut  across  or  removed  1)V  'riiiersch's 
method.  Tiie  infraorbital  artery  is  avoided  or  tied.  The  operation 
is  completed  by  rei)lacing  the  nudar  bone  (fixation  sutures  being 
unnecessary)  and  closing  the  wound  with  sutures.  No  bad  results 
have  followed  the  free  opening  of  the  antrum.  Tiie  resulting  scar  is 
not  distigiu'ing. 

Operations  on  the  Third  Division  of  the  Fifth  Nerve.— 1 

shall  describe  here  neurectomy,  lirst  of  the  inferior  dentiil,  a  nerve  so 
commonly  the  seat  of  neuralgia;  and  then  of  the  lingual  gustatory, 
which  is  much  less  frequently  affected. 

Inferior  Dental :  Neurectomy. — This  nerve  nuiy  be  attacked  in 
three  places — at  the  mental  foiamen,  in  the  dental  canal,  and  above 
the  dental  canal.  Experience  has  shown  that  the  relief  after  the  first 
two  methods  is  so  transitory  that  the  higher  operation  should  always 
be  resorted  to.  Neurectomy  here  usually  gives  relief  for  one,  two,  or 
more  years.  The  face  having  been  shaved  and  cleansed,  the  external 
meatus  cleansed  and  plugged  with  aseptic  wool,  the  patient  is  i)laced 
under  an  anjesthetic.  The  surgeon  then  identifies  the  point  of  bone 
to  be  aimed  at  on  the  ascending  ramus  by  taking  the  meeting  of  the 
two  foUoAving  lines — one  perpendicular  to  the  lower  border  of  the  jaw 
passing  upwards  from  its  angle,  and  the  other  a  continuation  backwards 
of  the  alveolar  margin  (Hutchinson).  This  point  on  the  cheek  is  well 
below  the  parotid  duct  and  behind  the  facial  vein.  The  skin  incision 
here  should  be  about  one  and  a  half  inches  long,  mainly  hori- 
zontal to  avoid  the  facial  nerve,  but  slightly  curved  upwards.  Prof. 
Kocher's  incision  is  a  curved  one,  with  the  angle  of  the  jaw  for  its 
centre. 

The  subjacent  periosteum  and  masseter  are  separated  from  the  bone, 
and  the  i)in  of  a  f  -  inch  trephine  is  then  applied  exactly  over 
the  spot  above  mentioned,  and  when  the  outer  table  has  been  cut 
through  the  crown  is  removed  by  an  elevator.  The  inferior  dental 
nerve  and  vessels  will  almost  certainly  be  exposed  in  their  groove. 
This  is  carefully  enlarged  by  a  small  chisel  or  gouge,  until  the  nerve, 
now  freely  exposed,  can  be  raised  on  a  blunt  hook.  It  is  then  treated 
by  Thiersch's  method  (p.  398),  or  as  long  a  piece  as  possible,  resected. 
Care  must  be  taken  to  avoid  injury  to  the  vessels  which  lie  just  behind 
the  nerve.  Another  method  (Sir  V.  Horsley,  Brit.  Med.  Journ.,  vol.  ii. 
1891,  p.  119;  Mr.  Rose,  ihiiL,  vol.  i.  1892,  p.  160)  is  to  expose  the 
bone  more  freely  and  widen  the  sigmoid  notch  by  a  larger  flap,  to  turn 
this  upwards,  and  wrap  it  in  sterilised  gauze.  The  sigmoid  notch  and 
adjacent  parts  of  the  condyle  and  coronoid  process  are  next  laid  bare. 
Care  must  have  been  taken  not  to  injure  any  of  the  branches  of  the 
facial  nerve  or  lobules  of  the  parotid  gland  during  the  above  steps. 
When  the  bone  is  reached,  smart  oozing  must  be  expected  from  the 
masseteric  artery,  and  arrested  by  firmly  applied  sponge-pressure. 
The  next  step  consists  in  enlarging  the  sigmoid  notch  as  far  as  the 
upper  orifice  of  the  dental  canal.  This  is  done  by  applying  a  f -inch 
trephine  exactly  on  the  spot  mentioned  above,   the  narrow  bridge  of 
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bone  between  it  and  the  sigmoid  notch  being  subsequently  clipped 
away  with  bone-forceps.  Great  care  must  be  taken,  owing  to  the 
varying  thickness  of  the  bone,  in  the  use  of  the  trephine ;  otherwise 
the  inferior  dental  artery  will  be  wounded  or  the  bone  fractured.*  De 
Vilbiss's  forceps  (p.  371)  will  very  likely  be  useful  here.  The  bone 
having  been  removed  sufficiently,  some  loose  yellow  fat  usually  comes 
into  view,  and,  to  avoid  bleeding,  the  inferior  dental  and  the  internal 
maxillary,  if  this  be  in  the  way,  should  be  secured  between  two 
ligatures.  The  inferior  dental  nerve  is  next  identified  and  secured  by 
a  silk  ligature.  Tlie  external  pterygoid  having  been  levered  upwards, 
or  divided  if  needful,  the  nerve  is  followed  close  up  to  the  foramen 
ovale,  and  divided  as  high  up  and  as  low  down  as  possible,  or  dealt 
with  by  the  method  of  Thierscb.  If  needful  the  lingual  nerve,  which 
lies  somewhat  anteriorh'  and  on  a  deeper  plane,  is  then  treated  in  a 
similar  way.  Any  venous  bleeding  which  cannot  be  dealt  with  by 
ligature  sbould  be  met  by  firm  pressure  wnth  aseptic  gauze.  There  is 
no  need  to  replace  any  bone.  The  wound,  carefully  kept  aseptic 
throughout,  is  now  thoroughly  dried,  a  small  drainage-tube  inserted  if 
there  be  still  much  oozing  or  if  the  parts  have  been  much  disturbed, 
and  the  wound  accurately  united  with  horsehair  sutures.  If  primary 
healing  occurs  there  is  no  interference  with  the  functions  of  the 
mandible. 

Lingual  Gustatory :  Neurectomy  within  the  Mouth. — In  a 

few  cases  of  epithelioma  of  the  tongue,  not  admitting  of  removal,  this 
operation  may  be  performed  in  the  hope  of  relieving  the  j^ain,  and 
diminisliing  the  rapidity  of  the  growth,  the  profuseness  of  the  foetid 
dribbling  saliva,  ifcc.  In  another  small  group  of  cases,  neuralgia  of  the 
tongue,  resisting  other  treatment,  this  operation  may  be  resorted  to 
with  entire  success. 

The  best  method  is  that  of  Eoser,  of  Marburg,  who  introduced  it  in 
i855>  tliough  it  is  known  in  France  as  the  operation  of  L6ti6vant 
(Chabot,  Chii'urg.  operat.,  p.  134).  The  mouth  having  been  widely 
opened  in  a  good  light,  and  the  tongue  drawn  over  to  the  opposite  side, 
an  incision  is  made  in  the  fold  of  mucous  membrane  between  the  side 
of  the  tongue  and  the  gum,  the  centime  of  the  incision  being  opposite  to 
the  last  molar  tooth.  The  overlying  mucous  membrane  is  here  so  thin 
that  the  nerve  can  usually  be  seen  below  it.  The  nerve  having  been 
exposed  where  it  lies  beneath  mucous  membrane  onl}',  just  before  it 
dips  beneath  the  myo-hyoid,  is  raised  with  an  aneurysm-needle,  and  a 
full  inch  removed.  The  only  after-treatment  required  is  the  frequent 
use  of  a  mouth-wash. 

I  have  performed  this  operation  on  two  occasions.  In  one  the 
patient  remained  absolutel}'  free  from  her  neuralgia  for  twelve  months, 
after  w'hicli  there  was  some  recurrence  owing  to  her  entire  neglect 
to  avail  herself  of  the  fresh  air  and  rest  which  were  so  necessar}' 
in  this  case.  The  second  patient  remained  free  from  the  neuralgia 
for  the  six  months  during  which  I  was  able  to  keep  her  under 
observation. 

*  To  avoid  this  last  complication  Sir  V.  Horsley  advises  first  drilling  the  bone  with  a 
row  of  holes  along  the  line  of  the  part  to  be  removed,  and  then  cutting  it  out  with  curved 
bone-forceps  (J.uc.svj)ra  cit.,  p.  1193,  Fig.  2), 
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Neurectomy  of  the  Second  and  Third  Divisions  of  the 
Fifth  Nerve  in  front  of  the  Ganglion  inside  the  Skull. — 
Operations  on  the  Gasserian  Ganglion. 

l'fri|ilu'nil  opci'ntioiis  on  tlie  si'ctiiid  division  ol'  the  l'"il'tli  Xerve  in 
cases  wlicre  tlio  palatine  and  postciior  d(!ntal  hrunclies  are  not  yet 
invi)lved,  and  one  on  the  interior  dental  and  lin<,Mial  j^nistatory  in  cases 
wliere  these  hranches  are  alone  allV^cted,  and  tiie  niischiet'  has  not 
spread  to  other  hranches,  e.f/.,  the  auriculo-tcniporul,  have  now  heen 
given.  It  remains  to  consider  the  operative  treatment  of  cases  in 
which  either  the  second  or  third  division  of  tlie  fifth  nerve  is  more 
deeply  affected,  cases  in  whicli  periplieral  operations  have  failed,  and 
lastly  those  in  which  the  nenral^'ia  has  already  invaded  two  of  the 
main  divisions  of  the  fifth  nerve.  Ileference  to  p.  398  will  sliow  tliat 
Mr.  J.  Untchinson,  Jan.,  is  emphatic  in  liis  opinion  that  in  these  cases 
the  operation  should  he  intracranial,  as  this  method  alone  gives  radical 
relief.  We  have  seen,  moreover,  that  the  extracranial  routes  which 
attack  the  nerves  at  their  exit  from  the  skull  are  followed  hy  serious 
fixity  of  the  jaw  (p.  400). 

The  following  is  an  instance  in  which  INIr.  Hutchinson  put  his 
opinion  to  the  test  hy  resecting  the  second  division  of  the  fifth  intra- 
cranially  {Lan.,  vol.  i.  1904,  p.  1044;  Surg.  Treat,  of  Facial  Neuralr/ia, 

p.  70). 

The  case  was  one  of  typical  epileptiform  neuralgia  confined  to  the 
distribution  of  the  second  division,  occurring  in  a  robust  patient  of  60. 

The  cranial  wall  having  been  removed  as  described  at  p.  407,  the  dura  mater  and  brain 
were  then  carefully  pushed  upwards  and  inwards,  the  foramen  rotundum  being  aimed  at 
as  a  landmark.  Much  difficulty  was  experienced  in  doing  this  owing  to  the  thinness 
of  the  dura  mater,  and  some  cerebrospinal  fluid  escaped.  The  trunk  of  the  second  division 
and  the  ganglion  were  thoroughly  exposed  and  the  whole  intracranial  part  of  the  nerve 
was  removed,  the  nerve  being  divided  close  to  the  Gasserian  ganglion  and  again  at  the 
foramen  rotundum.  A  small  drain  was  used,  but  no  bone  replaced.  Primary  healing 
followed,  and  for  eighteen  months  the  patient  had  not  had  the  least  return  of  his  trouble. 

Mr.  Hutchinson  considers  this  operation  in  every  way  superior  to 
that  of  Carnochan,  and  where,  as  in  this  case,  the  second  division  is 
alone  affected,  removal  of  the  Gasserian  ganglion  is  unnecessary.  He 
expresses  himself  as  confident  that  no  recurrence  is  likely  to  take  place. 

Operation  on  the  Gasserian  Ganglion. — This  structure  has 

been  reached  by  two  routes,  i.  The  extracranial. — This  method  was 
brought  into  prominence  by  Mr.  W.  Rose,  whose  name  it  bears.  By 
it  the  ganglion  and  the  nerve  trunks  are  reached  by  trephining  at  the 
base  of  the  skull  from  without.  ii.  The  intracranial. — Here  tiie 
ganglion  and  nerve  trunks  are  got  at  within  the  middle  fossa,  through 
the  side  of  the  skull.     Hartley-Krause  method  (p.  406). 

Of  the  above  the  first  has  been  abandoned  owing  to  the  difficulties, 
the  possible  bad  results  wliich  are  given  below,  and  the  uncertainties 
of  its  results.  It  will  therefore  not  be  described  here.  While,  as  will 
be  fully  shown,  the  intracranial  method  is  not  without  its  own  serious 
difficulties  and  dangers,  it  gives  far  better  access,  and  its  results  are 
incomparably  better. 

Those  who  desire  full  details  of  the  extracranial  route  will  find  them 
given  by  Mr.  Eose,  Brit.  Med.  Journ.,  vol.  i.  1892,  p.  261).    Reference 
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to  the  Practitioner,  i8gg,  p,  255,  will  show  that  Mr.  Rose  himself  gave 
up  his  method  and  advocated  extensive  resection  of,  fii'st,  the  superior 
maxiliarv,  and,  secondly  (after  an  interval  of  a  few  weeks),  of  the 
inferior  maxillary'  division. 

The  following  are  the  chief  difficulties  and  dangers  of  the  extra- 
cranial route : — 

(i)  The  very  limited  field  in  which  the  surgeon  has  to  work  in  this, 
one  of  the  most  difficult  operations  of  surgery.  (2)  Hfemorrhage. 
This,  from  the  presence  of  the  pterygoid  plexus,  is  certain  to  be  trouble- 
some, and  may  be  baffling.  Even  in  Mr.  Rose's  experienced  hands 
{Lan.,  1892,  vol.  i.  pp.  71,  182,  295)  this  proved  to  be  the  case  on  two 
occasions ;  in  one  it  is  recorded  that  only  the  posterior  half  of  the 
ganglion  was  removed,  and  the  anaesthetic  area  was  found  later  on  to 
be  mainly  confined  to  the  third  division  of  the  nerve  ;  in  the  other  case 
the  dura  mater  and  the  Eustachian  tube  were  injured,  leading  to  infective 
fatal  encei^halitis.  In  the  only  case  in  which  I  have  performed  this 
operation  the  oozing  not  only  from  the  pterygoid  plexus  but  from  other 
small  veins  through  the  foramen  ovale  and  other  small  openings  in  the 
base  of  the  skull  was  so  persistent  that  the  needful  prolongation  of  the 
anaesthetic  and  operation  necessitated  deferring  the  completion  of  the 
operation.  This  was  undertaken  five  daj^s  later,  and  I  was  able  to 
resect  the  second  and  third  divisions,  the  auriculo-temporal  and  buccal 
nerves,  and  what  Ibelieved  to  be  the  posterior  half  of  the  ganglion.  This 
proved  however  not  to  have  been  the  case.  The  pain  returned,  and  the 
patient  was  later  on  operated  upon  with  complete  success  by  Mr.  J. 
Hutchinson,  jun.,  at  the  London  Hosjiital,  by  the  intracranial  method- 
He  informed  me  that  my  trephine-opening  had  just  missed  the  ganglion. 
(3)  Injury  to  the  Eustachian  tube.  In  one  case  there  was  free  hemor- 
rhage from  the  nose  and  mouth  during  the  operation.  The  necropsy, 
five  days  later,  showed  that  injury  to  the  Eustachian  tube  had  led  to 
infection  of  the  wound  and  meningitis.  (4)  The  division  of  bone 
required,  viz.,  zygoma  and  coronoid  process,  has  been  followed  by 
necrosis.  (5)  The  fixity  of  the  jaw  and  a  disfiguring  scar,  the  latter 
especially  in  women,  are  common  sequelae. 

Operations  on  the  Gasserian  Ganglion  by  the  intracranial  route. 
The  Hartley-Krause  operation. — The  following  description  is  based 
upon  Prof.  Krause's  article  (v.  Bergmann's  "  System  of  Surgery,"  Amer. 
Trans.,  vol  i.  p.  585),  Mr.  J.  Hutchinson,  jun.  {The  Surgical  Treatment 
of  Facial  Neuralgia,  p.  75),  and  the  account  given  b}'  Dr.  Hartley, 
(Annals  of  Surgery,  1893,  p.  509).  As  the  oj^eration,  afi"ording  as  it 
does  the  only  complete  cure  of  inveterate  neuralgia  of  the  epilepti- 
form type,  is  likely  to  be  increasingly  performed,  and  as  it  is  liable  to 
be  one  of  the  most  difficult  in  surgery,  I  have  gone  much  into  details,  I 
trust  helpful  ones.  Preparatory  treatment. — As  shock  from  aj)rolonged 
operation  and  haemorrhage  is  a  chief  cause  of  death  accounting  in  the  pub- 
lished cases  for  nearlj-half  the  mortality,  all  the  well  known  precautions 
must  be  taken  before,  during  and  after  the  operation.  In  the  previous 
sterilisation  of  the  field  of  operation  the  external  auditory  meatus 
should  be  cleansed  and  plugged  with  sterile  gauze.  Some  writers 
advise  paring  and  suture  of  the  centre  of  the  lids  before  the  operation 
is  begun.  Prof  Krause  does  not  recommend  this  step  as  it  interferes 
with  examination  of  the  coi'nea,  and  because  "healthy  ej'es  in  general 
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do  not  bocoino  inflamed  after  tlie  Gasserian  ganglion  in  removed."*  He 
admits  llnit  tlic  danger  is  greater  if  there  is  any  snppuiation  about  the 
laehrynuil  sac,  or  if  earlii'r  peripheral  opeiations  have  interfered  with 
closure  of  the  lids  by  facial  paralysis.  Mr.  Hutchinson  considers  this 
step  not  only  irksome  but  needless,  owing  to  the  great  rarity  with 
which  it  is  needful  to  interfere  with  the  ophthalmic  division,  as  this  is  so 
seldom  the  seat  of  neuralgia.  He  further  points  out  that  temporary 
closure  of  the  lids  aiVords  no  guarantee  for  the  future  safety  of  the  c(»rnea 
wIkmi  the  oplithalmic  division  has  been  divided. 

Oporation. — This  may  be  divided  into  three  stages,  (i)  (Jpeniiuj 
the  skull;  (2)  Finding  the  Ganglion;  (3)  Removing  the  Ganglion. — The 
following  especial  instruments  should  be  at  hand,  those  named  at 
p.  370  according  as  the  surgeon  will  remove  the  bone  or  turn  down 
an  osteoplastic  Hap,  a  special  broad  flexible  retractor  (highly  polished 
so  as  to  reflect  the  light,  at  least  8  cm.  long  (Krause).  An  aneurysm 
needle  with  a  short  curve  and  smaller  than  usual  or  a  flexible-eyed 
probe  may  be  needed  to  tie  the  middle  meningeal  arter}'.  Sharp  and 
blunt-pointed  tenotomy  knives,  flne-pointed  blunt  dissectors  and 
elevators,  an  electric  head-lamp,  and  a  dentist's  chair  for  raising  the 
patient  into  the  sitting  position. 

(i)  Opening  the  skull. — Very  little  need  be  added  here  to  the  full 
directions  given  at  p.  370.  Here,  also,  the  operator  will  be  guided  by 
his  experience  and  the  remarks  made  above  as  to  whether  he  will 
remove  the  bone  or  perform  an  osteoplastic  operation,  and  the  means 
that  he  will  adopt  in  either  case.  In  addition  to  the  points  given  at 
p.  367,  which  will  aid  the  surgeon  in  his  choice  of  method,  two  others 
may  be  given  here.  Mr.  Hutchinson  gives  the  following  as  a  reason 
for  preferring  removal  of  bone  in  addition  to  the  fact  that  the  gap  will 
be  completely  filled  up.  "  The  bone  forming  the  temporal  fossa  is 
thin  and  deepl}'  grooved  in  old  subjects  (and  nearly  all  the  patients  are 
elderly),  and  in  using  Gigli's  saw  or  chisel,  &c.,  the  dura  mater  is  readily 
injured.  Although  in  the  late  stage  of  the  operation  this  sometimes 
cannot  be  avoided,  and  the  escape  of  cerebro-spinal  fluid  even  facili- 
tates access  to  the  ganglion,  at  an  early  stage  it  is  undesirable." 
If  the  osteoplastic  method  is  adopted,  the  words  of  Krause  must  be 
remembered.  When  the  base  of  the  flap  is  fractured,  the  fracture  line 
runs  about  i  cm.  above  the  zygoma ;  the  crest  of  bone  which  remains 
here  and  which  interferes  with  the  view  is  removed  with  gouge- 
forceps  down  to  the  base  of  the  skull — that  is,  to  the  infra- 
temporal crest.  It  is  absolutely  necessary  that  the  base  of  the 
skull  be  fully  exposed  and  the  dura  down  to  the  point  where 
it  turns  in  below-.  The  flap  should  be  well  rounded,  with  its 
base  at  the  zygoma  and  its  upper  edge  two  inches  above  this  ridge. 
The  two  extremities  of  the  incision  should  begin  at  the  eminentia 
articularis  behind  and  the  malar  bone  in  front.  The  bone  to  be 
removed  is  the  front  half  of  the  squamous  portion  of  the  temj^oral. 
However  made,  the  flap  when  raised  is  wrapped  in  sterile  gauze.  The 
position  of  the  patient  is  important.  Prof.  Krause  writes  :  "  The 
patient  is  almost  in  a  sitting  posture,  the  head  rests  upon  the  occiput, 
and  an  assistant  holds  it  as  directed.     In  this  position  the  blood  and 

*  As  will  be  seen  later,  Prof.  Krause  removes  the  entire  ganglion. 
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the  exuding  cerebro-spinal  fluid  which  wouhl  otherwise  collect  at  the 
bottom  of  the  funnel-shaped  wound  will  flow  out,  and  thus  the  view  will 
not  be  so  readily  obstructed."  This  position  also  lessensthe  haemorrhage. 
The  brain,  moreover,  tends  to  fall  back.  Mr.  Hutchinson  has  found 
that  w^ith  due  care  the  sitting  position  in  a  dentist's  chair  will  not  in- 
crease the  difficulties  of  the  anaesthetist,  v.  Bergmann,  I  believe,  raises 
the  patient  into  the  sitting  position  when  the  skull  has  been  opened. 

(2)  Finding  the  Ganrjlion. — Partly  with  a  blunt  raspatory  or  closed, 
curved,  blunt-pointed  scissors,  partly  with  the  finger,  the  surgeon  now 
separates  the  dura  mater  very  carefully  from  the  base  of  the  skull, 
working  directly  inwards  towards  the  foramen  and  rotundum  ovale, 
which  lie  at  a  depth  of  i\  inches  from  the  wall  of  the  temporal  fossa. 
The  foramen  spinosum  is,  however,  placed  externally  to  as  well  as 
slightly  behind  the  foramen  ovale,  and  will  tlierefore  probably  be  reached 
first.  Mr.  Hutchinson  has  found  that  the  eminentia  articularis  is  a 
sufficient  landmark  for  the  two,  being  situated  on  the  same  vertical 
plane,  3  cm.  external  to  and  slightly  below  them. 

The  next  steps  will  vary  somewhat  according  as  the  middle  meningeal 
is  tied  as  a  rule  or  not.  It  will  be  remembered  that  hfemorrhage  of 
diff'erent  kinds  and  from  difl"erent  sources  is  one  of  the  chief  difficulties, 
and  the  chief  cause  in  j^rolonging  an  operation  always  difficult  and 
usually  performed  in  patients  of  poor  vitality.  Prof.  Krause,  who, 
writing  in  igo2,  had  an  experience  of  36  operations,  recommends  this 
precaution  strongly.  He  allows  that  in  cases  where  the  foramen 
spinosum  is  situated  exceptionally  far  behind  the  foramen  ovale,  this 
step  may  not  be  needful,  "  yet  ligature  and  division  are  much  safer  and 
should  be  continued  by  all  means."  The  dura  mater  having  been 
separated  and  the  foramen  spinosum  reached,  the  brain  surrounded  by 
the  dura  is  now  carefuU}^  raised  by  a  right-angled  retractor  held  b}'  an 
assistant.  This  elevation  should  go  no  fm'ther  than  is  ■  absolutely 
necessar}'  to  obtain  a  clear  view.  By  raising  the  dura  with  an  elevator 
from  the  base  of  the  skull  internal  to  the  artery  so  that  the  second  and 
third  divisions  of  the  fifth  nei-ve  become  visible,  the  artery  with  its  two 
veins  comes  into  view  as  a  distinct  strand  running  up  to  the  dura  from 
the  foramen  si^inosum,  and  can  be  isolated  on  all  sides  and  divided 
between  two  threads  passed  by  the  means  mentioned  above  (p.  376). 
If  the  ligatures  slip  or  owing  to  other  cause  cut  through  the  vessel, 
Krause  introduces  a  blunt  right-angled  hook  into  the  foramen,  presses 
it  down  tightly  with  a  raspatory,  and  turns  it  to  and  fro  until  the 
bleeding  stops,  or  leaves  it  in  place.  Ligature  of  the  external  or 
common  carotid  is  not  to  be  performed  now  or  as  a  preliminar}^  step, 
as  has  been  recommended ;  in  one  case,  which  occurred  in  Phila- 
delphia, death  of  the  flap  and  fatal  septicaemia  followed.  Mr. 
Hutchinson  has  found  that  while  it  is  possible  to  remove  the  ganglion 
without  ligature  of  the  middle  meningeal,  its  division  between  two 
ligatures  undoubtedly  facilitates  the  raising  of  the  dura  mater  and 
exposure  of  the  inferior  maxillary  nerve  and  the  lower  edge  of  the 
ganglion.  With  regard  to  ligature  of  the  external  carotid  he  considers 
that  this  procedure  will  affect  the  arterial  bleeding  very  little  owing  to 
the  free  collateral  circulation.  He  has  only  once  taken  this  stej?,  and 
in  this  case,  the  ligature  being  jierformed  in  the  middle  of  the  operation, 
no  apparent  effect  was  produced.     "  Keeping  the  patient  in  an  upright 
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sittiiif^   position    is    t'lir   more  effective  tlmu    lif^Mituro    of  tlie    extonml 
fiirotid,  since  it  c'l)ecks  hoth  venous  and  artei'iiil  Idccdiiif,^" 

Tiie  dura  nuiter  is  next  raised  still  liirthor  towaids  tlif  middle  line, 
very  carefully  on  account  of  the  tension  within  the  dura  and  the 
vicinity  of  the  cavernous  sinus.  To  check  the  oozing',  pledgets  of  dry 
slerilised  gauze — the  wound  should  he  as  dry  as  possihle  throughout — 
on  Spene(>r  AN'ells  forceps  should  he  eniploy(;d,  they  also  sei've  to  raise 
the  dura  gently.  If  the  oo/ing  he  very  free  the  operation  must  he 
interrupti'd  for  a  few  minutes  in  order  to  pack  in  dry  gauze,  the 
retractor  heing  removed,  if  needful,  or  slightly  displaced  forwards  or 
hackwards,  a  step  which  Krause  has  often  found  sufficient  in  checking 
hleeding  from  the  dural  veins.  If  exceptionally  this  should  not  he  the 
case,  he  removes  the  retractor  and  introduces  more  gauze. 

(3.)  Di'idiiKj  icitJi  tJir  Ncrrcs  and  Ganglion. — "  If  the  retractor  is  well 
placed,  the  third  hranch  is  freed  with  a  fine  elevator,  and  tlien  the 
second  division,  which  lies  ahout  half  an  inch  forwards  and  mesially  ;  the 
dura  is  lifted  off"  each  from  the  foramina  to  the  ganglion,  and  then 
the  nerves  are  raised  from  the  hone.  The  same  procedure  is  now 
adopted  with  the  ganglion  itself;  it  succeeds  perfectly  well  if  several 
thin  hut  particularly  firm  strands  of  connective  tissue  are  cut  through 
here  and  there  with  blunt-pointed  scissors.  In  general,  however,  it  is 
sufficient  to  push  back  the  parts  with  small  gauze  pledgets  on  holders." 
Occasionally  there  may  be  a  small  tear  in  the  dura,  and  cerebro-spinal 
fluid  may  flow  out ;  this,  however,  is  of  no  consequence  in  an  aseptic 
operation. 

"  This  stage  may  be  simplified  by  grasping  the  third  branch  with 
forceps,  and  rendering  it  tight  so  that  the  ganglion  comes  forward 
somewhat ;  for  this  reason  the  branches  should  be  cut  through  last  of 
all,  since,  b}'  them,  the  ganglion  is  anchored,  so  to  speak,  in  its  place." 
At  all  events,  Krause  has  in  every  case  succeeded  in  dissecting  free  the 
ganglion  to  its  inner  edge,  and  so  far  backwards  against  the  u[tper 
border  of  the  petrous  bone  that  the  trunk  of  the  fifth  just  became 
visible.  The  ganglion  appears  like  a  network  of  fibres  and  is  greyish 
red,  the  trigeminal  trunk  is  almost  white,  and  its  fibres  run 
longitudinally. 

*'  The  author  has  purposely  exposed  the  first  trigeminal  branch  only 
at  its  immediate  junction  with  the  ganglion,  and  has  not  followed  up 
its  further  course,  since  it  runs  forwards  in  the  wall  of  the  cavernous 
sinus.  Besides  this  the  abducent  and  trochlear  nerves  lie  in  its 
immediate  vicinity,  and  more  mesially,  the  oculomotor  nerve  ;  all  injury 
to  these  nerves  must  be  avoided. 

"  Should  the  cavernous  sinus  be  wounded,  the  resulting  alarming 
hajmorrhage  can  be  checked  by  pressing  a  small  sponge  on  a  holder 
against  the  site.  As  soon  as  the  brain  falls  into  its  normal  position  the 
haemorrhage  stops  without  further  efl"ort ;  otherwise  a  small  strip  of 
gauze  must  be  pressed  against  the  bleeding  site.  It  should  be  left  in 
place  and  the  end  carried  out  of  the  wound.  The  pressure  within  the 
sinus  is  very  slight. 

"  Before  proceeding  further  the  surgeon  should  grasp  the  exposed 
ganglion  transversely  with  longitudinally  ribbed  forceps  at  its  posterior 
portion,  where  it  passes  into  the  trigeminal  trunk.  This  is  directl}-  in 
front  of  the  upper  border  of  the  petrous  bone,  and  directly  under  the 
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superior  petrosal  sinus.  Great  care  should  be  exercised  that  none  of 
the  structures  lying  mesially,  not  even  the  smallest  fold  of  dura  mater, 
is  caught  in  the  tip  of  tlie  forceps. 

"  The  surgeon  must  now  cut  through  the  second  and  third  branches 
with  a  sharp  tenotome  or  small  curved  scissors  close  to  the  foramen  wall 
and  rotundum.  The  forceps  which  has  grasped  the  ganglion  can  now 
be  slowly  rotated  around  its  axis.  The  entire  ganglion  will  always 
follow,  and  with  it  a  larger  or  smaller  piece  of  the  posteriorly  placed 
trigeminal  trunk.  The  first  branch  generally  tears  off  close  to  the 
ganglion,  but  since  only  peripheral  portions  of  it  remain,  it  is  as  good 
as  gone. 

"  In  conclusion  the  author  presses  the  peripheral  stumps  of  the 
second  and  third  branch  as  deep  as  possible  into  the  foramen  rotundum 
and  ovale  with  an  elevator."      (Krause). 

Opinions  differ  as  to  the  extent  to  which  ganglion  should  be  removed. 
Prof.  Keen,  like  Prof.  Krause,  would  remove  the  entire  ganglion.  He 
believes    that   the  present   methods   of  dealing  with  the  eye  are  so 
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Kose's  hooks,  blunt  and  sharp,  for  isolating  and  dividing  the  trunks  of  the  fifth 
nerve.     (Down  Bros.'  Cat.) 

improved  that  its  preservation  is  ensured  though  the  whole  ganglion 
be  removed.  On  this  subject  the  remarks  at  p.  412  should  be  referred 
to.  Secondl}',  any  arbitrary  line  of  removing  the  outer  two-thirds  and 
leaving  the  inner  third  will  leave  diseased  ganglionic  cells  if  the 
ganglion  is  affected.  Any  stimulus  from  the  first  division  will  excite 
sensation  in  these,  and  thus  bring  about  a  return  of  pain.* 

Mr.  Hutchinson,  on  the  other  hand,  would  limit  the  removal  of  the 
ganglion  to  its  lower  and  outer  part  by  the  section  shown  in  Fig.  145. 
The  ganglion  is  exposed  by  removal  of  the  outer  layer  of  its  sheath  which 
is  always  closely  adherent.  When  this  exposure  has  been  thoroughly- 
effected,  and  not  before,  the  superior  and  inferior  divisions  are  cut 
cleanly  across  at  their  foramina  with  a  tenotomy  knife  or  the  hook 
(Fig.  144).  The  ganglion  being  firmly  held  by  toothed  forceps  is  now 
divided  so  as  to  leave  the  ophthalmic  division  intact.  This  method 
which  has  given  excellent  results  in  his  hands  is  based  on  the  fact  that 
the  ophthalmic  division  is  not  often  the  seat  of  neuralgia.  Mr. 
Hutchinson  has  not  found  a  case  in  which  by  leaving  the  ophthalmic 
trunk  neuralgia  occurred  in  it.  The  advantages  of  the  above  method 
are  "  (i)  There  is  no  anaesthesia  of  the  cornea,  and,  hence,  no  risk 


*  The  comparative  infrequency  with  which  the  ganglion  is  found  diseased  has  been 
alluded  to  at  p.  398. 
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of  loss  of  till'  eye.  (2)  There  should  be  no  danger  of  injuriii^'  the 
(H'uloMiotor  lU'ives,  or  the  (^iivenious  sinus.  (j)  'i'he  severity  of  the 
itperntion  is  rendered  less,  the  lueinonhage  and  the  chnnce  of  injurious 
pressure  on  the  hrain  being  botii  nniterially  diminished." 

Closure  of  tlic  Wound  and  Aftcr-Trealment. — In  many  cases  as 
soon  as  the  operation  is  finished  and  the  brain  allowed  to  settle  dcnvn 
in  its  place  the  luemorrha^'e  ceases,  or  can  be  che<d<ed  by  temporary 
pressure.  If  serious  bleeding  continue  the  careful  use  of  tampons 
must  be  trusted  to.  And  here  I  would  remind  my  readers  that  the 
temporo-sphenoidal  lobe  has  frequently  been  found  injured  in  necropsies 

Fic.  145. 


The  cavernous  sinus  and  Gasserian  ganglion  seen  from  above.  P.B. — The 
petrous  bone.  C.A. — Carotid  artery,  iii.,  iv.,  and  vi. — The  oculomotor  nerves, 
showing  their  relation  to  the  ophthalmic  division  of  the  fifth  nerve.  The 
relative  positions  of  the  middle  meningeal  artery  and  the  inferior  maxillary 
nerve  are  shown.  Tlic  dotted  line  crossing  the  Gasserian  ganglion  represents  the 
section  advised  in  removing  the  latter,  together  with  the  superior  and  inferior 
maxillary  trunks.     (J.  Hutchinson,  Jr.) 


of  fatal  cases,  and  that  a  fertile  source  of  such  injury  is  the  use  of  gauze 
during  and  at  the  close  of  the  operation.  During  the  operation  the 
use  of  small  pieces  of  gauze  wrung  out  of  sterilised  adrenalin  solution 
and  careful  shifting  of  the  retractor  will  arrest  venous  oozing.  That 
from  the  middle  meningeal  has  been  alluded  to,  p.  408.  Bleeding 
from  the  cavernous  sinus  is  to  be  avoided  by  not  interfering  with  the 
ophthalmic  division  and  that  part  of  the  ganglion  from  which  it  springs. 
Infective  meningitis  and  fatal  injury  to  the  brain  have  followed  in 
several  cases  on  the  vigorous  gauze-plugging  which  has  been  required 
to  arrest  the  haemorrhage  from  injury  to  these  two  vessels.  The 
question  of  the  advisability  of  operating  in  two  stages  arises  here. 
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Prof.  Krause  prefers  to  finish  the  operation  in  one  sitting,  even  if  it 
takes  long  owing  to  frequent  internqUions  due  to  the  need  of  resorting 
to  frequent  packings  :  he  only  ''resorts  to  the  operation  in  two  stages 
in  the  extremest  cases.  For  he  does  not  consider  it  without  risk  to 
expose  patients  exhausted  by  protracted  severe  pains  twice  within  a 
short  time  to  the  dangers  of  narcosis  and  an  operative  procedure. 
Besides,  the  aseptic  course  is  endangered  if  the  deep  wound  remains 
open  long,  even  if  the  flap  is  secured  over  the  iodoform  tampon  with  a 
few  sutures.  In  general,  the  operation  in  one  sitting  where  the  bone 
waspreserved,  required  one-and-a-half  hours  ;  with  slight  haemorrhage  he 
has  frequently  required  only  twenty  to  twenty-five  minutes  after  the 
bone  has  been  cut  out  of  the  skull."  In  estimating  the  meaning  of 
"extremest  cases"  my  readers  will  remember  that  Prof.  Krause  was 
sj)eaking  after  operating  on  36  cases.  Those  wdth  necessaril}-  very 
different  experience  will  be  wiser  if,  in  spite  of  all  precautions  having 
to  face  the  persistently  severe  haemorrhage  of  which  I  have  spoken 
and  to  which  I  shall  refer  again,  they  decide  to  meet  the  risks  of 
deferring  the  completion  of  the  operation  rather  than  those  of  fatally 
exhausting  their  patient,  or  incompletely  removing  the  ganglion  because 
the}'  cannot  see  it.  But  with  the  experience  now  before  us  such 
hemorrhage  should  more  rarely  be  met  with.  On  the  completion  of  the 
operation  a  medium-sized  drainage  tube  is  passed  through  the  entire 
depth  of  the  wound,  between  the  dura  and  skull,  and  brought  out  at 
the  posterior  angle  of  the  incision  in  the  skin  :  where  the  osteoplastic 
method  has  been  employed  the  bone  must  be  notched  here  to  allow  the 
tube  exit.  AVhere  the  skull  has  been  removed  it  is  needless  to  put 
back  bone.  The  tube  should  be  removed  in  forty-eight  hours.  In  those 
cases  where  the  dura  has  been  opened  accidentall}'  or  intentionally  in 
order  to  relieve  the  tension  of  the  brain,  the  escape  of  cerebro-spinal 
fluid  for  the  first  few  days  may  be  such  as  to  require  daily  change  of 
the  dressings. 

The  cornea  will  need  careful  attention.  Those  who  suture  the  lids 
will  divide  the  united  portion  in  about  two  wrecks,  nothing  stronger 
than  boracic  acid  lotion  having  been  used  as  a  lotion  in  the  interim, 
and  afterwards  large  protective  glasses  should  be  constantly  worn  to 
prevent  access  of  dust  (Hutchinson).  Prof.  Krause,  who,  as  we  have 
seen,  dispenses  with  suture  of  the  lids,  uses  a  Buller's  eyeglass  to  be 
worn  as  long  as  any  tendency  to  irritation  remains.  He  advises  that 
no  bandage  be  employed  to  protect  the  cornea  as  it  always  exerts  some 
pressvu'e.  In  two  cases  where  the  facial  nerve  had  been  injured  b}' 
previous  operation  he  saw  linear  ulcers  develop,  which  corresponded 
exactly  to  the  edge  of  the  upper  lid.  Mr.  Hutchinson  (loc.  supra  cit., 
p.  no)  states  that  if  the  ganglion  be  completely  removed  there  will 
always  remain  some  risk  of  trophic  ulceration  and  the  loss  of  the  eye. 
In  support  of  this  he  has  collected  ten  cases.  While  the  danger  is 
greatest  during  the  first  few  weeks,  an  anfesthetic  cornea  is  never  really 
safe.  This  risk  can  be  avoided  by  excision  of  the  ganglion  in  the 
manner  described  at  p.  410. 

Results  of  the  Operation. — Prof.  Keen,  of  Philadelphia,  who  in  i8g8 
had  operated  by  the  intracranial  method  in  fourteen  cases  (On  Resection 
of  the  Gasserian  Ganglion,  ic-ith  a  Pathological  Report  on  the  Ganglia  by 
Prof.  Spiller,  1898),  writes  :   "What  has  been  the  history  of  the  cases 
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as  to  cure?  So  fur  us  I  know,  tlinre  Imve  bt'cn  only  fourciiscs  in  wliicli 
the  pain  has  it'tniMcd  ;  one  r('i)orteil  by  Hose,  one  by  Dana,  and  two 
by  niyseU".  15nt  I  especially  desire  to  call  attention  to  tin;  fact  tbat 
my  own  two  cases  of  recurren(H!  were  my  first  two  operations;  tbat  in 
Case  I.  no  microscopical  examination  of  tbe  fraj^ments  was  made,  and 
in  Case  II.  tbe  examination  revealed  no  j^anj^lionic  cells  or  nerve-fibres. 
Case  I.,  as  I  now  look  at  it,  was  imperfectly  d(jne,  and  Case  II.  still 
more  so.  Tberefore  tbe  recurrence  of  pain  in  tbese  two  cases  cannot 
be  used  as  an  ar^aiment  against  tbe  removal  of  tbe  ganglion.  In 
addition  to  tbe  above,  Krause  bas  reported  one  case  in  wbicb  tbe 
sensory  root  was  found  diseased,  and  tbe  pain  returned  on  tbe  otbcr 
side  of  tbe  face.  We  can  conclude,  tberefore,  in  general,  as  tbe  result 
of  experience  in  over  100  cases  of  intracranial  operation,  tbat,  practically, 
tbe  pain  will  not  return  in  over  i  or  2  per  cent,  in  any  sucb  severity  as 
to  liken  it  to  tbe  original  disease,  and  tbat  it  will  not  retui'n  at  all  in 
more  tban  4  or  5  per  cent."  Dr.  Tiffany,  of  Baltimore,  wiio  bas 
afforded  mucb  belp  to  surgeons  in  tbis  matter  by  bis  article  witb  a 
collection  of  108  cases  {Trans.  Amer.  Surg.  Assoc,  i8g6,  p.  i),  sbows 
tbat  Avbile  recurrence  of  pain  may  follow  intracranial  excision  of 
brandies  of  tbe  fiftb  nerve  close  to  tbe  ganglion,  recurrence  lias  not 
been  observed  in  tliose  cases  in  wbicb  tiie  ganglion  itself  bas  been 
known  to  be  removed.  "  Tbe  place  wbere  tbe  ganglion  was  supposed 
to  be  by  tbe  operator  bas  been  curetted,  or  pieces  of  tissue  picked 
away  witb  pincers,  more  or  less  in  tbe  dark  :  tbis  does  not  constitute 
known  removal ;  it  does  constitute  attempted  removal — a  very  different 
tbing." 

Prof.  Krause,  writing  in  1902  witb  an  experience  of  36  cases,  says 
tbat  be  bas  never  seen  a  recurrence  in  any  of  bis  cases  in  wbicb  tbe 
ganglion  w-as  removed  for  typical  trigeminal  neuralgia,  tbougb  nine 
years  bave  elapsed  since  bis  first  extirpation. 

Mr.  Hutcbinson  {loc.  supra  cit.,  p.  125)  writes  tbat  tbe  cases  in 
wbicb  recurrence  of  epileptiform  neuralgia  lias  followed  on  the  same 
side  as  tbe  operation  may  be  put  into  two  classes.  "  Eitber  tbe  patient 
was  neurotic  or  bysterical  {i.e.,  not  really  a  suitable  subject  for  tbe 
operation),  or  tbe  operation  bas  failed  to  deal  adequately  witb  (perbaps 
bas  never  even  toucbed)  tbe  Gasserian  ganglion."  Witb  regard  to 
recurrence  of  tbe  neuralgia  on  the  opposite  side  tbis  autborit}'  lias  only 
been  able  to  find  two  or  tbree  instances  amongst  the  records  of  several 
hundred  cases. 

Mortality  of  the  Operation, — We  have  seen  tbat  Prof.  Krause, 
writing  very  briefly,  says  tbat  of  bis  36  cases,  "  3  died  as  an  immediate 
result  of  tbe  operation."  Having  collected  128  cases  operated  on  up 
to  tbe  end  of  i8gg  by  tbe  method  he  describes,  Krause  finds  the 
mortality  to  be  one  of  I5'6  per  cent.,  15  to  20  per  cent,  may  be  justly 
taken  as  the  mortality  of  tbe  operation  except  in  specially  skilled 
hands.*     Here,  from  tbe  special  experience  gained,  tbe  mortality  of 

•  While  this  mortalitj'  is  "  partly  deduced  from  cases  operated  on  when  the  procedure 
was  still  in  an  experimental  stage  "  (Hutchinson)  it  must  be  remembered  that  while  all 
successful  cases  have  probably  been  published — many  after  too  short  an  interval — it  must 
be  remembered  that  many  fatal  cases  have  not  been  recorded  at  all.  Dr.  TiflFany,  of 
Baltimore,  in  an  excellent  paper  written  in  1896  (T/v/ //.•>•.  Amer.  Surg,  Assoc,  vol.  xiv. 
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the  operation  is  much  lower.  Thus,  Mr.  Hutchinson  writes,  "  Lexer's 
eleven  and  my  own  eight  cases  amount  to  nineteen  without  a  single 
death.  Sir  V.  Horsley  kindly  tells  me  that  his  personal  experience 
has  increased  to  approximately  120,  with  six  deaths.*  Taking  his 
cases  with  Lexer's  and  my  own,  we  have  140  cases  with  six  deaths,  only 
4  per  cent.,  and  this  includes  two  fatal  cases  which  some  surgeons 
might  have  left  out." 

Diflaculties  and  Dangers  of  the  Operation. — From  the  detailed 
account  already  given  it  will  have  been  easy  to  estimate  these.  Per- 
haps the  most  striking  testimony  is  that  given  by  Prof.  Keen,  of 
Philadelphia,  a  surgeon  well  known  for  his  wide  operative  experience, 
and  particularly  in  cranial  and  cerebral  surgery.  Thus,  in  his  paper 
quoted  from  above  he  writes  :  "  Even  now,  after  having  operated 
on  eleven,  I  always  approach  the  operation  with  a  certain  amount  of 
hesitation." 

But  while  the  Hartley-Krause  operation  will  always  remain  one  of 
the  most  difficult  in  surgery,  and  one  from  the  gravity  of  its  dangers 
not  to  be  undertaken  lightly,  it  has  proved  itself  far  su})erior  to  the 
extracranial  method  from  the  wider  operation-field  which  it  afi:"ords,  the 
better  access,  and  thus  the  far  greater  certainty  of  its  results;  and  it 
may  be  confidently  expected  that  by  strict  attention  to  the  details 
of  technique  which  we  possess  the  mortality  will  now  be  lowered, 
especially  if  surgeons  are  able  to  operate  on  patients  earlier,  before 
their  vitality  is  so  much  lowered,  and  if  they  avail  themselves,  when  it 
is  indicated  (p.  412),  of  the  two-stage  method.  To  recapitulate  the 
chief  difficulties  and  dangers,  the  chief  appear  to  be  (i)  Those  met 
with  in  exposing  the  dura  mater,  these  have  been  considered  at  p.  370. 
(2)  Haemorrhage.  Several  sources  may  be  met  with,  {a)  The  diploe. 
{b)  The  middle  meningeal  artery.  The  methods  of  dealing  with  this 
have  been  fully  given  at  p.  265  and  408.  For  the  sake  of  justice  to 
others  and  for  tliat  of  completeness  it  is  right  to  mention  here  that 
Harvey  Gushing  has  recently  advocated  a  method  which  he  terms  the 
Direct  Infra-arterial  Method.  In  making  the  temporal  flap,  and  remov- 
ing the  bone,  the  incision  does  not  go  quite  so  high  as  in  the  Hartley- 
Krause  method  and  Gushing  removes  the  zygoma  and  detaches  the 
temporal  muscle  and  periosteum  downwards  with  the  object  of  fully 
exposing  the  infra-temporal  crest,  and  thus  making  certain  of  exposing 
the  middle  meningeal  artery  low  down  under  the  anterior  inferior  angle 
of  the  parietal,  wnen  the  skull  is  opened. 

Mr.  Hutchinson  considers  that  in  removal  of  the  zygoma  and  in 
the  opening  of  the  skull  low  down,  Gushing's  method  shows  a 
reversion  to  Rose's  operation,  and  that  it  is  doubtful  whether  these 
slight  modifications  present  any  real  gain.  On  the  other  hand.  Prof. 
Kocher  thinks   so   highly  of  the   operation  that  he  describes  it   and 


p.  12)  gives  the  mortality  as  22  to  23  per  cent.  In  the  discussion  which  followed,  Dr. 
Ranshof  f ,  of  Cincinnati,  thought  that  if  it  were  possible  to  obtain  accounts  of  all  the  cases 
operated  upon,  the  mortality  would  be  nearer  50  per  cent. 

*  "  Of  the  six  fatal  cases,  cerebral  h;emorrhage  was  the  cause  in  three  ;  one  patient  died 
from  septic  infection  (from  a  septic  case  in  the  same  ward  of  the  hospital).  In  the  other 
two  cases  an  interval  of  three  or  four  months  occurred  after  the  operation,  the  cause  of 
death  being  doubtful." 
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no  otlitr  ill  tlie  last  edition  of  his  Openit'uc  Surgery  (Stiles's  Trans., 

P-  9«)- 

For  want  of  space,  and  in  tlie  belief  that  the  full  details  already  given 
will  siifVu'e,  I  have  not  described  it  here.  'I'he  origiiud  jjuper  will  be  f<)un<l 
in  Tlic  Trans.  Coll.  of  I'hi/s.  of  PhilaiUlpliia,  April,  i(jO(j,  and  Jonrii. 
Amer.  Med,  Assoc.  April  28,  1900,  p.  1035.  Other  sources  of  bleedin<^ 
are  (c)  the  snmll  middle  meningeal,  especially  the  branch  running  under 
the  ganglion  ;  (rf)  the  veins  of  the  dura  nuiter ;  (t)  those  of  Santorini ; 
(./*)  the  cavernous  sinus,  and  even  (//)  the  internal  carotid.  Cleans  for 
dealing  with  hieniorrhage  have  been  already  given.  Speaking  generally, 
tampons  will  sulllce  lor  venous  bleeding  ;  to  be  really  reliable  in  the  case 
of  arterial  it  will  be  necessary  to  push  the  strip  into  the  bony  foramina* 
themselves.  But  the  steps  already  fully  given  should  amply  suffice  for 
dealing  with  the  middle  meningeal,  and  for  avoiding  the  internal  carotid 
artery.  (3)  Tension  and  bulging  of  the  dura  mater.  We  have  seen 
from  Dr.  KanshoH's  case  (p.  357),  that  the  sitting  position  causes  the 
brain  to  recede.  This  position  and  oi)ening  the  dura  if  needful  to 
evacuate    the    fluid    must    be    trusted    to    meet    the    above    difficulty. 

(4)  Shock.  Owing  to  the  usual  condition  of  the  patients  (p.  397)  and 
the  severity  of  the  operation,  every  precaution  must  be  taken  before, 
during   and   after   the    operation    to    meet    and    lessen    this    danger. 

(5)  Infection  of  the  wound.  During  a  necessarily  prolonged  operation 
this  may  enter  by  many  paths.  It  is  most  likely  to  occur  if  tlie  dura 
mater  is  opened,  giving  rise  to  escape  of  cerebro-spinal  fluid,  if  this 
membrane  and  the  subjacent  brain  are  bruised  bj'  the  retractor,  or  the 
use  of  gauze  in  arresting  bleeding,  and  when  the  employment  of  tampons 
is  extensive  or  prolonged.  Locally,  meningitis  is  a  common  form  of 
infection  ;  in  one  case  a  cerebral  abscess  proved  fatal  three  months 
after  the  operation.  Here  a  ligature  had  caused  suppuration.  (6)  In 
addition  to  fatal  hemiplegia  and  other  evidence  of  damage  to  the  brain, 
the  use  of  the  retractor,  etc.,  has  led  to  paralytic  symptoms  which 
gradually  cleared  up.  There  is  reason  to  believe  that  collection  of 
blood  under  the  flap  ma}^  also  lead  to  hemiplegia,  and  require  removal. 
(7)  Ulceration  of  the  cornea  (p.  412). 

I  have  not  thought  it  needful  to  go  into  details  with  regard  to 
sparing  the  motor  root  of  the  fifth  by  dividing  the  sensory  one 
above.  While  theoretically  desirable,  this  step  is  not  a  practical 
one.  '*  Repeated  experiment  has  convinced  me  that,  in  the  cavum 
Meckelii,  it  is  impossible  to  divide  the  sensory  portion  completely 
without  sacrificing  the  motor  root ;  above  the  cavern  it  is  so  diflicult 
as  to  depend  almost  upon  chance  "  (Hutchinson).  Krause,  after 
repeated  attempts  to  preserve  the  motor  root,  has  given  these  up. 
The  loss  of  sensation  causes  the  patients  but  little  discomfort ;  they 
are  able  to  take  food  far  better  than  before,  and  the  disfigurement  is 
trifling. 

•  It  is  evident  from  the  following  words  of  Krause  that  he  has  known  of  this  accident. 
"If  the  misfortune  of  injury  to  the  internal  carotid  should  occur  one  must  check  the 
haemorrhage  by  tightly  packing  the  carotid  canal  with  gauze.  Owing  to  the  large  size  of 
the  vessel  and  the  high  blood  pressure  the  tampon  must  be  left  in  place  at  least 
five  days,  and  it  would,  therefore,  be  advisable  to  use  5  or  10  per  cent,  sterilised 
iodoform  gauze." 
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OPERATIONS    ON    THE    FACIAL     NERVE. 

STRETCHING    THE    FACIAL     NERVE. 

OPERATIVE     TREATMENT    OF    INTRACTABLE    FACIAL 
PARALYSIS    OF    PERIPHERAL    ORIGIN. 

Stretching  the  Facial  Nerve. — As  will  be  seen  from  the  remarks  made 
below  (p.  417),  it  is  extremely  doubtful  if  anj'tliing  more  than  temporarj' 
relief,  of  a  variable  duration,  can  be  promised  b}'  this  measure. 

Mr.  Godlee  published  {Clin.  Soc.  Trans.,  vol.  xiv.  p.  45)  a  case  in 
which  he  stretched  the  facial  nerve  in  a  case  of  tic  s2)asmodi que  V/iihont 
pain.  The  steps  given  below  (p.  420)  will  serve  for  the  exposure  of 
the  nerve. 

The  performance  of  this  operation  is  easy  in  thin  patients  ;  in  stout  and  muscular 
ones  it  would  be  more  difficult.  In  different  experiments  on  the  dead  subject  the  amount 
of  tension  which  the  nerve  would  bear  differed  very  much  ;  in  some  cases  it  resisted  for 
an  appreciable  time  the  strongest  possible  pull,  in  others  it  snapped  across  with  the 
greatest  readiness. 

The  line  for  the  nerve  is  exactly  parallel  with  the  upper  border  of  the  digastric,  and 
it  will  be  found  about  half-way  down  that  part  of  the  mastoid  process  which  is  exposed 
in  the  wound,  viz.,  the  free  anterior  border.  The  great  auricular  nerve  will  be  in  part 
divided,  but  as  long  as  the  operator  keeps  in  the  same  plane  as  the  digastric  he  can 
scarcely  wound  any  vessel  of  importance.  The  deep  parts  of  the  wound  are  in  close 
proximity  to  the  internal  jugular  vein.  The  only  vessels  which  should  be  met  with  are 
the  posterior  auricular  vein  superficially,  and  its  artery  more  deeply,  but  a  good  deal  of 
haemorrhage  may  arise  from  glandular  branches  ;  and  Mr.  Godlee's  advice  to  keep  the 
wound  in  a  good  light,  well  opened  out  with  retractors,  and  carefully  sponged  dry,  should 
be  remembered. 

Points  which  deserve  Attention. — (i)  Finding  the  nerve.  —  To  avoid  needless 
injury  and  to  shorten  the  operation,  Prof.  Keen  *  found  a  weak  faradic  current  very 
useful.  A  wet  sponge  was  held  on  the  cheek,  and  a  fine  wire  at  the  other  end  was  applied 
to  various  points  in  the  wound  till  the  nerve  was  found. 

(2)  Mode  of  stretching  the  nerve. — Prof.  Keen  advises  stretching  from  the  periphery 
towards  the  centre.  The  amount  of  force  to  be  used  he  estimates  at  four  to  five  pounds,  and 
this  he  thinks  can  best  be  achieved  empirically,  by  attempting  to  lift  the  head  (six  to 
seven  pounds),  and  abandoning  the  attempt  the  moment  any  fibres  give  way.  In  other 
words,  the  stretchings  should  be  as  severe  as  the  integrity  of  the  nerve  will  allow. f 

(3)  Eesults  of  the  operation.  —  It  appears  that  while  many  cases  have  been, 
temporarily,  very  much  relieved,  as  a  certain  rule,  when  the  nerve  recovers  itself,  the 
spasms  return. 

Prof.  Keen,  in  the  table  at  the  end  of  his  paper,  gives  two  cases  in  which  the  cure 
lasted  much  longer,  if,  indeed,  it  may  not  be  called  permanent — viz.,  Southam's.J  in 
which  there  was  absolute  relief  for  five  years,  and  one  under  the  care  of  Jesas,§  in  which 
the  cure  had  lasted  two  years  and  eight  months. 

*  Annals  of  Surgery,  July  1886,  p.  13.  In  the  moist  condition  of  the  wound  a  strung 
current  will  produce  muscular  spasm  at  once,  but  a  very  weak  current  will  only  do  so  when 
the  nerve  is  touched. 

t  Two  cases  are  quoted — those  of  Eulenberg  and  Schtissler — in  the  first  of  which  the 
nerve  was  "  physically  disorganised  "  by  the  stretching,  while  in  the  second  the  nerve 
lay  in  a  small  loop  in  the  cavity  of  the  wound  ;  yet  in  each  the  paralysis  gradually 
disappeared  and  the  spasms  partially  returned. 

J  Lancet,  August  27,  1881  ;  Hid.,  April  10,  1886. 

§  Wien.  Med.  Woch.,  No.  2,  1884,  and  No.  27,  1887.  It  is  an  interesting  fact  that  on 
paralysis  followed  in  this  case. 
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I'ldl".  Ki'on's  t't)ii(lu(liii<^  words  are  fts  follows  :  "  It  would  seem, 
therefore,  that,  whether  viewed  from  the  point  of  palliation  or  of  cure, 
the  operation  is,  with  our  present  knowledge,  to  be  looked  upon 
fav(Hn-al)ly.  Further  observations  may  show  its  inutility,  but  when 
we  considi'r  the  utter  h<)i)elessness  of  improvement,  much  less  recovery, 
from  any  other  means,  relief  by  this  operati(m,  even  if  temporary,  is 
had  at  a  very  trivial  cost,  and  would  Ijo  welcomed  by  any  sufferer, 
while  permanent  cure  is  not  impossible." 

Mr.  Godlee  in  a  second  paper,*  in  which  he  published  the  result 
of  his  first  case — after  jn-actically  remaining  absent  for  nine  months, 
the  convulsions  suddenly  returned  subsequently  to  a  severe  nervous 
shock,  and  gradually  increased  until  they  regained  all  their  fcn'mer 
intensity — sums  up  less  favourabl}' :  "In  discussing  the  question  of 
recounnending  the  operation  to  a  patient,  we  must  not  forget  that  the 
risk,  with  due  care,  is  almost  nil ;  that  a  certain  immunity  from  the 
trouble  may  be  safely  promised  for  a  time,  and  that  this  period  may 
be  very  considerably  prolonged,  and,  while  Southain's  remarkable 
case  remains  completely  well,  there  is  always  the  hoi)e  that  the  relief 
may  be  permanent.  Were  it  not  for  this,  however,  I  am  afraid  that 
the  general  verdict  would  be  that  the  time  has  come  when  this  small 
chapter  of  surgical  therapeutics  .  .  .  must  be  closed." 

It  is,  of  course,  to  be  understood  that  no  patient  would  be  advised 
to  submit  to  the  operation  without  a  thorough  trial  of  other  remedies, 
short  of  nerve-stretcliing. 

And,  after  submitting  to  stretching  of  the  nerve,  patients  should  be 
most  careful  to  avoid  any  exciting  and  predisposing  causes  of  a  return 
of  their  trouble — viz.,  exposure  to  cold  chills,  sudden  bright  lights, 
mental  worry,  and  insufficient  or  improper  food. 

OPERATIVE    TREATMENT    OF    INTRACTABLE    FACIAL 
PARALYSIS    OF    PERIPHERAL    ORIGIN. 

Operations  have  lately  been  devised  by  anastomosis  of  the  facial 
with  the  spinal  accessory  or  hypoglossal  nerve  with  a  view  of  improv- 
ing intractable  facial  paralysis  originating  in  its  course  through  the 
temporal  bone,  or  just  outside  this  bone,  from  injury. 

Enough  definite  knowledge  from  a  sufficient  number  of  cases  care- 
fully watched  for  a  sufficient  period  is  gradually  accumulating  to  show 
how  far  this  operation,  which  is  not  an  absolute  cure,  can  be  relied 
upon  to  afford  relief  which  will  outweigh  the  disadvantages  which  it 
entails.  To  consider  this  in  a  little  detail,  the  operation  can  only 
prove  a  cure  if  the  cortex  can  be  sufficiently  educated,  and  if  the 
patient  will  persevere  with  this  education,  so  as  to  accomplish  inde- 
pendent movements  of  the  face  dissociated  from  those  of  the  shoulder 
or  tongue.     A  few  cases  show  that  this  result  has  been  completely  + 

*  Both  Mr.  Godlee's  second  paper (CZi«.  Sue.  Trans.,\ol.  xvi.  p.  220)  and  Prof.  Keen's 
(/w.  supra  eit.)  contain  tables,  the  former  giving  thirteen,  the  latter  twenty-one  cases. 
Mr.  Godlee's  case  was  unwilling  to  purchase  relief  from  her  complaint  by  submitting  to 
permanent  paralysis  of  the  affected  side  of  her  face,  owing  to  a  dislike  of  the  very  obvious 
nature  of  the  deformity. 

t  In  several  of  the  cases  so  carefully  reported  in  the  paper  alluded  to  below  evidence 
of   partial  recovery  is  given.     Thus  in  the  one  treated  on  hy  Mr.  H.  A.  Ballance,  of 
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accomplished.  Short  of  this,  tlie  cliief  advantage  is  that  in  a  certain 
number  of  cases,  not  in  all,  as  the  facial  muscles  gain  some  power  of 
movement  associated  with  those  of  the  shoulder  or  tongue,  they  regain 
some  tone  also,  and  thus  the  flaccidity  of  the  face  disappears.  But  if 
this  gain  follows,  it  only  shows  itself  when  the  muscles  are  at  rest. 
In  the  great  majorit}'  of  cases  the  paralysed  side  of  the  face  long 
remains  motionless  when  the  opposite  one  is  in  action,  as  in  laughing. 
The  only  movements  jiossible  on  the  paralysed  side,  e.g.,  after  facio- 
accessory  anastomosis,  are  those  associated  with  movements  of  the 
shoulder.  If  the  patients  desire  to  contract  the  facial  muscles,  they 
must  move  the  shoulder.  This  is  certainly  true  for  a  period  varying 
from  three  to  eighteen  months.  As  the  play  of  the  facial  muscles  is 
the  index  of  the  state  of  the  mind,  it  is  clear  that  as  long  as  they  act 
only  in  association  with  those  of  the  shoulder,  an}'  movement  of  the 
muscles  of  the  shoulder  ma}'  cause  an  expression  of  tlie  face  which  is 
not  in  the  least  in  harmony  with  the  state  of  the  mind.  This  has 
been  met  with  frequently.  A  good  instance  is  given  in  one  of  the 
seven  cases  published  in  a  paper  by  Mr.  C.  A.  Ballance,  Mr.  H.  A. 
Ballance,  of  Norwich,  and  Dr.  Purves  Stewart  {Brit.  Med.  Journ., 
May  2,  1903).  The  patient  had  been  operated  on  nine  months 
previously. 

"  The  flaccidity  of  the  face  had  disappeared,  so  that  wheu  at  rest  it  was  practically 
symmetrical.  No  voluntary  movement  could  yet  be  performed  without  simultaneous 
elevation  of  the  shoulder.  Moreover,  the  facial  movements  were  so  easily  elicited  by 
slight  shoulder  movements  that  the  patient  had  to  carry  her  parasol  or  umbrella  in  the 
right  hand  instead  of  the  left,  otherwise  involuntary  facial  movements  so  readily  occurred 
that  awkward  misunderstandings  with  strangers  resulted." 

Another  inconvenience  is  the  atrophy  of  the  shoulder  muscles 
which  follows,  though  this,  as  a  rule,  disappears  if  the  anastomosis 
be  performed  as  advised  by  Mr.  Ballance  and  others. 

As  to  the  nerve  to  be  selected,  the  conclusion  arrived  at  by  the 
writers  of  the  above  paper  is  that  facio-hypoglossal  anastomosis  is  pre- 
ferable to  facio-accessory,*  for  these  reasons,  (i)  The  nearness  of  th6 
cortical  centre  of  the  tongue  to  that  of  the  face.  (2)  The  fact  that 
some  of  the  movements  of  the  tongue  are  closely  associated  with  those 
of  the  face.  To  these,  it  may  be  added,  that  during  the  i^eriod  in 
which  the  movements  of  the  face  continue  dependent  upon  those  of 
the  tongue,  less  awkwardness  will  result  owing  to  the  latter  being 
hidden  from  view.  As  to  the  date  of  the  operation,  the  writers  are  of 
opinion  that  when  the  paralysis  has  lasted  six  months,  no  recovery  is 

Norwich,  the  patient,  eight  months  after  the  operation,  could  close  the  eyelids  completely 
by  a  strong  eiiort.  Ten  and  a  half  months  after  the  operation  the  food  no  longer  lodged 
in  the  cheek.  Dr.  Kennedy  (^Brit.  Med.  Journ.,  June  6,  1903,  p.  1348)  writes  that  his 
patient  had  "recovered  the  power  to  make  independent  movements  of  the  orbicularis 
palpebrarum,  giving  a  practically  normal  use  of  the  eyelids,  independently  of  any  con- 
tractions of  the  sterno-mastoid  or  of  the  trapezius,  and  also  that  other  imperfectly  co- 
ordinated movements  of  other  muscles  of  the  right  side  of  the  face  were  recovered." 
"Distinctive  improvement"  was  still  going  on  four  years  after  the  operation.  Mr. 
C.  A.  Ballance's  latest  results  are  given  below  (p.  420"). 

*  In  a  letter  {Brit.  Med.  Journ.,  May  30,  1903)  Mr.  Ballance  shows  that  Prof. 
Bernhardt,  of  Berlin,  also  prefers  facio-hypoglossal  anastomosis. 
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to  ln'  t'Xi)octe(l,  and  tlu!  sooner  tlio  operation  is  pcifoinied  idler  this 
(lute  the  hetter.  Mr.  IJalhince  imd  Dr.  k'ennedy  pointed  out  that  the 
surf^eon  shoidd  connMunicate  to  his  patient  as  aceuiate  a  kiio\\h'd<4e  jis 
possible  ot"  the  extent  of"  recovery,  i)artial  or  complete,  which  the 
oj>eration  oilers. 

In  the  nnijority  of  cases  the  operation  will  be  performed  for 
paralysis  due  to  disease  of  tlu;  tenii>oral  bone  ;  nnicli  more  rarely  after 
iVaclure  of  the  base  (case  v.  operated  on  by  Mr.  ]>aUance  {lor.  supra 


Fig.  146. 


p,  Parotid,  d,  Digastric.  SM,  Sternomastoid.  At  s  the  branch  of  the  spinal 
accessory  to  the  trapezius,  cut  long,  has  been  loo[)ed  up  over  the  digastric,  and 
united,  end  to  end,  to  the  divided  facial.     (Faurc.) 


cit.)  ),  or  wounds  outside  the  skull.  Thus  Mr.  Ballance  mentions  a  case 
of  this  kind  in  which  he  was  unahle  to  complete  the  operation  as  the 
trunk  of  the  facial  nerve  had  been  carried  away  b}'  a  bullet.  Harvey 
Gushing,  who  reviews  the  whole  subject  {Annals  of  Surgery,  May,  1903), 
also  reports  a  case  of  paralysis  due  to  a  revolver  bullet. 

After  removal  of  the  bullet  Cushing  waited  until  the  wound  was  soundly  closed,  fear- 
ing that  otherwise  it  might  cause  infection  of  the  one  which  he  proposed  to  make.  A 
facio-accessory  anastomosis  was  made  by  end-to-end  suture  over  the  posterior  belly  of  the 
digastric.  Improvement  as  to  lachrymation  and  taking  food  followed  very  earl}-, 
and,  six  months  after  the  operation,  it  is  stated  that  "considerable  improvement  was 
appreciable." 
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It  is  pointed  out  that  the  success  of  the  operation  depends  largely 
upon  the  delicacy  with  which  the  nerves  are  handled,  upon  their 
accurate  approximation  with  the  least  possible  suture-material,  and 
that  placed  only  in  the  nerve  sheaths  —  Gushing  used  the  most 
delicate  strands  of  split  silk — upon  absolute  hsemostasis,  and  upon 
the  care  with  which  the  tissues  are  handled,  since  it  is  of  the  utmost 
importance  that  there  should  be  a  minimum  of  scar  formation. 

Operation.  —  (Fig.  146).  The  following  steps  will  suffice  for 
exposure  of  the  facial,  the  spinal  accessory,  and  the  hypoglossal 
nerves. 

A  free  incision  is  made  along  the  anterior  border  of  the  steruo- 
mastoid,  beginning  at  the  level  of  the  base  of  the  mastoid  process. 
After  division  of  the  dense  fibrous  tissue  here  the  muscle  is  retracted, 
and  separated  if  needful  from  the  mastoid  process,  the  anterior  border 
of  which  must  be  exposed.  The  posterior  auricular  vessels  are  cut. 
Lying  a  little  anterior  to  this  point,  and  on  a  deeper  level,  is  the  base 
of  the  styloid  process  across  which  the  nerve  runs  towards  the  parotid 
gland.  The  lower  and  back  part  of  this  gland  having  been  freed  and 
drawn  forwards  and  the  digastric  downwards,  the  facial  nerve  will 
come  into  view,  and  is  to  be  followed  up  as  high  as  the  stylo-mastoid 
foramen.  The  spinal  accessor}'  will  be  found  a  little  below  the  digas- 
tric, running  downwards  and  outwards  to  the  sterno-mastoid.  When 
this  nerve  is  chosen  for  anastomosis,  diff'erent  methods  have  been 
employed.  M.  Faure  having  found  the  main  trunk  preserved  the 
branches  to  the  sterno-mastoid.  He  took  the  branch  to  the  trapezius, 
cutting  it  from  this  muscle  as  long  as  possible,  separated  it  from  the 
spinal  portion,  so  as  to  bring  it  up  easily  in  the  form  of  a  loop,  with 
the  concavity  upwards  over  the  posterior  belly  of  the  digastric,  where 
it  was  fixed  by  end-to-end  suture  to  the  divided  facial.  Later,  he 
preferred  to  fix  the  branch  to  the  trapezius  "  end-to-side  to  the  uncut 
trunk  of  the  facial"  (Ballance).  Kennedy  divided  the  spinal  accessory 
nerve,  with  the  exception  of  one  side  of  its  perineurium,  and  sutured, 
end-to-side,  the  divided  trunk  of  the  facial  into  this  gap. 

The  after-treatment  consists  mainly  in  a  judicious  stimulation  by 
dail^y  galvanism  for  months,  after  the  wound  is  healed.  This  is 
continued  until  faradic  excitability  reappears,  when  faradism  is 
substituted. 

Mr.  Ballance  wrote  to  me,  June,  1905  :  "  I  do  not  do  now  the 
end-to-side  anastomosis "  (illustrated  in  Fig.  12,  loc.  supra  cit.). 
"  In  facio-accessory  anastomosis  I  divide  tlie  accessory,  except  a  small 
portion  of  the  sheath,  on  one  side,  and  then  unite  the  cut  end  of  the 
facial  encl-to-end  to  the  upper  segment  of  the  accessoiy.  This  means 
temporary  paralysis  (two  to  three  months)  of  the  sterno-mastoid  and 
trapezius.  In  facio-ltypoglossal  anastomosis  I  divide  the  hypoglossal  at 
the  posterior  border  of  the  hypoglossus  ;  the  proximal  end  is  united 
to  the  facial  end-to-end.  I  then  divide  the  gustatory  and  unite  its 
proximal  end  to  the  distal  end  of  the  hypoglossal  so  as  to  get  return  of 
movement  in  the  muscles  supplied  by  the  h3-poglossal." 

"  Case  vi.  had  perfect  dissociated  movement  of  the  face  at  the  end 
of  eighteen  months.  Case  vii.  is  dead  of  malignant  disease,  I  believe. 
Case  viii.  has  now  dissociated  movement  in  speaking  and  laughing.  I 
have  been    told  of  two  cases  of  independent   dissociated   movement 
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appearing  after  three  niontlis  in  facio-hypoglossal  anastomosis.  This 
anustoniosis  ai)pears  the  host,  as  the  centres  for  inovenuiiit  on  the 
cortex  of  the  tongue  and  face  arc  close  togctlier." 
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Wliere,  after  hums,  stuhs,  ulcerations,  sloughing,  operations  fov 
icnioval  of  growths,  a  most  annoying  salivary  listula  i)ersists,  the 
patient  suffering  from  disagreeahle  hot  dryness  of  tlie  mouth,  and  from 
constant  irritation  and  inflammation  of  the  soft  parts  from  the  drihhling 
of  saliva,  where  previous  measures — e.f/.,  collodion  and  heated  wire, 
paring  tiie  edges — have  failed,  the  surgeon  may  adopt  one  of  the 
loUowing  measures  : 

(i.)  This  will  often  succeed  in  a  recent  case. 

The  opening  into  the  mouth  is  first  found,  or  one  in  its  position 
uuxde,  hy  jnissing  a  fine  silver  prohe  from  the  fistula  into  the  mouth.* 
As  soon  as  the  oral  opening  is  found  or  estahlished,  the  prohe  is  passed 
from  the  mouth  along  the  duct,  heyond  the  fistula,  up  to  the  gland 
itself.  The  other  end  of  the  probe  is  then  brought  out  of  the  angle  of 
the  mouth,  curved,  and  secured  by  strips  of  gauze  and  collodion  on  the 
cheek,  while  the  fistula  is  kept  as  dry  as  jiossible,  and  covered  with 
collodion,  in  the  hope  that  it  will  close,!  now  that  the  oral  opening  is 
re-established,  otherwise  the  fistula  must  be  closed  by  operation. 

Mr.  H.  Morris  {Clin.  Soc.  Trans.,  vol.  xiii.  p.  144)  has  recorded  a 
case  which  he  successfull}'  treated  on  the  same  lines,  but  with  a  fine 
catgut  bougie,  which  is  much  more  easily  worn  than  a  probe.  lie  also 
suggests  that  it  would  be  well,  if,  during  any  operation  on  the  face  for 
removal  of  a  new  growth,  it  be  found  necessary  to  divide  the  duct,  that  a 
bougie  should  be  passed  at  once,  and  the  patency  of  the  duct  secured. 

(ii.)  In  cases  of  longer  standing,  where  the  duct  is  more  obliterated, 
especially  at  its  narrow  oral  end,  and  the  restoration  is  not  so  easy, 
some  such  operation  as  Desault's  must  be  performed.  The  follow- 
ing modification  is  that  of  Kaufmann.  The  account  is  given  by 
Prof.  Kiittner  (v.  Bergmann's  "System  of  Practical  Surgery,"  ^  ?«(?/•. 
Trans.,  vol.  i.  p.  614).  A  fine  trocar  and  cannula  are  pushed  through 
the  cheek  from  the  fistula  forwards  and  inwards  into  the  mouth, 
following,  as  far  as  possible,  the  course  of  the  duct.  "  A  fine  piece  of 
india-rubber  tubing  is  passed  through  the  cannula,  the  latter  being  then 
withdrawn,  so  that  one  end  projects  into  the  mouth,  while  the  other 
is  cut  oft*  somewhat  obliquely,  and  placed  so  thatthe  saliva  can  flow  directl}'' 
into  the  tube.  One  can  also  simply  permit  the  tube  to  project  upon  the 
cheek.  The  tube  remains  in  place  eight  days,  and  is  then  shortened 
at  both  ends  close  to  the  level  of  the  skin  and  mucous  membrane.  In 
eight  or  ten  days  more  it  is  removed  entirely.  The  saliva  will  now 
flow  through  the  new  canal  into  the  mouth,  and  the  external  fistula  will 
close  by  itself  or  after  cauterisation  or  direct  suture.      Kaufmann's 


*  Close  to  the  projection  of  the  mucous  nicmbranc,  which  usually  denotes  the  position 
of  the  orifice  of  the  tluct,  opposite  to  the  second  upper  molar  tooth. 

t  If  this  fail,  a  plastic  operation  of  paring  the  edges  and  uniting  them  with  numerous 
sterilised  fishing-gut  and  horsehair  sutures  will  probably  be  required. 
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method  is  simple  and  rational  and  suited  for  buccal  as  well  as 
masseteric  fistulte.  With  a  buccal  fistula  it  is  simply  necessar}'  to 
puncture  the  cheek  at  the  abnormal  orifice  in  a  straight  direction,  or 
with  a  slight  deviation  to  the  front ;  with  a  masseteric  fistula,  however, 
one  must  be  careful  not  to  push  the  cannula  through  the  masseter,  for 
a  foreign  body  in  the  muscle  is  not  borne  well,  since  it  causes  severe 
pains  and  even  trismus  ;  besides,  the  long  track  will  readily  close  again 
if  it  runs  between  muscle  fibres.  Hence  in  a  masseteric  fistula  the 
trocar  must  first  be  pushed  from  the  opening  of  the  fistula  subcuta- 
neously  to  the  anterior  edge  of  the  masseter  before  the  oral  mucous 
membrane  is  perforated."  In  order  to  thoroughly  establish  the  patenc}' 
of  the  new  duct  catgut  or  a  very  fine  piece  of  laminaria  tent  (Erichsen, 
Surgery,  vol.  lii.  p.  557)  will  probably  be  required  to  prevent  the 
tendenc}'  to  close. 

Instances  of  treatment  by  direct  suture  and  different  plastic  opera- 
tions, especially  indicated  in  masseteric  fistulas,  will  be  found  given  by 
Prof.  Kiittner.  If  every  other  step  fails,  he  advises  that  a  partial 
resection  of  the  parotid  gland,  with  careful  avoidance  of  the  facial 
nerve,  be  performed. 

When  the  patency  of  the  new  duct  is  thoroughly  established,  the 
external  aperture  may  be  closed  b}'  collodion,  the  cautery,  or  paring 
the  edges,  according  to  its  size. 


OPERATIVE    TREATMENT    OF    LUPUS.* 

We  owe  to  German  surgeons  our  knowledge  that,  from  the  infective 
power  of  this  tubercular  growth,  it  is  impossible,  when  once  it  is 
established,  to  cure  it  b,y  constitutional  treatment.  A  further  step 
has  been  the  gradual  replacing  of  local  treatment  by  caustics  or  the 
cautery  by  the  erasion  method  of  Volkmann  {Germ.  Clin.  Led., 
Syd.  Soc.  transl.,  p.  97).  Lupus  is  so  frequently  met  with  in  this 
country,  the  deformities  which  it  produces  are  so  odious,  and  it  is  so 
certainly  arrested  and  cured  in  many  cases  by  local  treatment  vigorously 
applied  and  energetically  repeated,  that  a  few  practical  remarks  will  be 
made  on  the  chief  methods  of  treatment. 

Before  speaking  in  detail  of  these  methods  it  will  be  well  to  say  a 
few  words  about  the  chief  forms  of  lupus,  and  to  which  of  these 
erasion  or  scarification  is  best  suited. 

I  think  that  for  the  purpose  of  treatment  the  surgeon  should 
keep  two  great  types  before  his  mind.  In  one  of  these  the  lupus 
deposit  takes  the  shape  of  more  or  less  localised  nodules  or  nests, 
reddish  or  yellowish  pink,  often  quasi-gelatinous,  and  prone  to  attack 
the  cheeks  near  the  junction  of  the  alse  and  the  upper  lip.  In  the 
other  the  lupus  deposit  is  much  more  diffused,  usually,  too,  more 
superficial  and  less  inclined  to  form  nodules  or  nests.  This  type  is 
met  with  both  on  the  cheeks  and  nose,  but  is  best  seen  on  the  latter. 
It  is,  in  my  experience,  the  form  much  the  most  frequently  met  with 
in  the  surgical  wards  of  a  London  hospital,  and  is  the  one  most  often 

*  The  above  account,  while  introduced  here  from  the  greater  frequency  of  lupus  on 
the  face,  is,  of  course,  applicable  to  the  disease  elsewhere. 
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respcMisihlc  for  iiunriii^'  tlio  above  iinportiint  fi'ntiires  in  yoiiii^' patients, 
usually  j^iils.  This  is  the  lupus  sehonhaj^'icus  of  Prof.  Volkiuann,* 
the  sehorrhoMi  heiuf^  of  secondary  importance,  tlie  essential  pcjint  being 
the  fine-cell  lupus  infiltration  of  the  cutis,  wliich  develops  most  freely 
in  the  neighbourhood  of  the  sebaceous  glands,  in  which  the  cheeks 
and  nose  are  so  rich,  and  gives  rise  to  an  increased  secretion  on  their 
part. 

Caustics. — Mr. 'I.  Hutchinson  thus  com))ares  the  three  chief  methods 
of  local  treatment  {Brit.  Mid.  Joarn.,  May  i,  1880)  :  "  All  are  very 
good,  but  I  unhesitatingly  prefer  the  last  [viz.,  erasion].  If  caustics 
are  used,  they  nmst  be  used  very  freely.  I  have  repeatedly  seen  a 
patch  wholly  cured  by  a  single  dressing  with  chloride  of  zinc  or  acid 
nitrate  of  moi'cury.  As  a  rule,  these  remedies  are  used  too  timidly  or 
without  sulUcient  painstaking.  They  give  more  pain  than  the  actual 
cautery,  but  their  sores  granulate  better  and  heal  more  quickly.  The 
actual  cautery  is  comparatively  painless,  can  be  easily  limited,  and  at 
the  same  time  made  to  act  deeply.  It  is  very  efficient,  but  its  burns 
are  somewhat  slow  to  heal.  The  erasioii  treatment  appears  to  give 
less  pain,  to  be  very  efficient,  and  to  leave  a  sore  which  heals  rapidl}' 
and  soundly."  From  my  experience,  the  use  of  caustics  is  open  to  the 
following  great  objection.  If  used  in  sufficient  strength  and  thorough- 
ness to  eradicate  the  lupus,  they  destroy  more  tissue  than  is  necessary, 
and  leave  wounds  which  are  tedious  in  healing,  and  scars  which  are 
much  more  consi)icuous  than  those  of  erasion.  If  used  diluted  and 
with  caution,  tliey  are  liable  to  leave  behind  many  small  nodules  of 
lupus,  while,  at  tlie  same  time,  they  set  up  a  hyperaemia  which  favours 
a  more  rapid  spread  of  the  disease  which  is  left.  For  the  above  reasons 
I  have  not  used  them  save  in  the  form  of  finely-pointed  sticks  of  silver 
nitrate  as  described  below,  or  nitric  acid,  or  acid  nitrate  of  mercury  on 
finely-pointed  carriers  of  some  hard  wood. 

Messrs.  Watson  Cheyne,  C.B.,  and  Burghard  {Manual  of  Surgical 
Treatment,  pt.  v.  p.  loi)  recommend  the  use  of  pure  nitric  acid  after 
erasion  with  curettes,  large  and  small.  The  bleeding  is  first  arrested 
by  pressure,  and  the  nitric  acid  is  painted  on  with  a  glass  brush  and 
allowed  to  soak  in  thoroughly.  The  best  plan  for  introducing  the  acid 
into  the  small  depressions  left  by  scraping  out  isolated  nodules  is  a 
fine  pointed  glass  rod.  Care  must  be  taken  to  cover  the  eyes  to 
prevent  the  fumes  aftectiug  them.  As  a  rule,  the  application  of  the 
caustic  provokes  bleeding,  and  this  necessitates  precautions  designed  to 
prevent  the  acid  being  washed  by  the  blood  over  the  skin  and  burning 

*  Prof.  Volkmann  Qloc.  suj>ra  cif.,  p.  105)  gives  the  following  life-like  description  of 
this  form :  Irregular,  reddish-looking  patches  met  with  on  the  cheeks  and  nose,  often 
covered  with  "  dirty-looking,  thin  crusts,  which  are  distinctly  fatty  to  the  touch.  They 
consist,  in  fact,  of  nothing  further  than  an  excessive  secretion  from  the  sebaceous  glands 
of  the  skin  mixed  with  epidermis  cells.  When  we  have  succeeded,  with  great  diiBculty, 
in  scraping  off  this  fatty  layer  with  the  knife,  the  underlying  skin  appears  red,  sore,  and 
as  if  studded  with  fine  warts.  But  if  you  examine  these  warty  points  more  closely  with  a 
glass,  you  see  that  it  is  by  no  means  a  question  of  papillary  elevations,  but  of  a  large 
number  of  fine  holes,  which,  being  closely  adjacent  to  each  other,  produce  the  warty 
appearance.  These  holes  are  the  enlarged  openings  of  the  sebaceous  ducts,  and  you  can 
also  see  on  peeling  off  single  fatty  crusts  how  a  fine  prolongation  of  the  latter  becomes 
detached  from  each  small  opening." 
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it.  Any  bleeding  thus  caused  should  he  checked  by  pressure,  and, 
when  this  is  done,  fresh  nitric  acid  is  applied.  The  cauterisation 
should  last  for  about  ten  minutes,  and  then  the  surface  may  be 
thoroughly  douched  with  a  solution  of  carbonate  of  soda — a  handful 
of  washing  soda  in  a  pint  of  water  is  the  most  convenient  form.  This 
is  poured  over  the  cauterised  area  until  all  effervescence  ceases,  after 
which  a  piece  of  boracic  lint  dipped  i]j  the  same  solution  is  applied  for 
a  few  hours,  when  it  is  replaced  by  boracic  acid  fomentations,  which  are 
renewed  frequently  until  the  surface  begins  to  granulate.  Boracic  acid 
ointment  is  then  employed.  When  a  large  area  is  thus  healed,  the 
granulations  should  be  cleared  away  in  about  a  fortnight  and  the  raw 
surface  skin  grafted  in  the  usual  manner. 

Wbile  on  this  subject  I  should  like  to  say  a  few  words  about  the  use 
of  formalin,  which  I  have  been  trying  lately  in  lupus.  The  chief 
objection  is  the  pain  which  I  have  been  able  onl}'  very  partially  to 
allay  with  eucaine.  My  attention  was  first  drawn  to  this  method  by 
the  following : 

Dr.  Scatchard  {Brit.  Med.  Journ.,  1901,  toI.  i.  p.  1,078)  related  a  case  of  lupus,  in  the 
ulcerated  form,  on  the  nose,  of  four  to  five  years'  duration,  in  which  the  use  of  formalin 
(formic  aldehyde  40  per  cent.)  and  glycerine  in  equal  parts  caused  marked  improvement  if 
not  a  cure.  Orthoform  was  applied  about  an  hour  before  the  formalin  was  painted  on,  and 
the  treatment  was  almost  painless.  Three  small  patches  which  reappeared  nine  months 
later  were  dealt  with  in  the  same  way,  and  there  had  been  no  further  reappearance  for 
four  months. 

This  method  deserves  a  fuller  trial  in  cases  where  the  light  treat- 
ment is  not  within  reach,  or  an  antesthetic  not  available  or  contra- 
indicated. 

Erasion. — This  is  most  strongly  indicated  in  both  the  above  forms  of 
lupus,  whether  localised  or  diffused.  Combined  with  scarification,  it  is 
the  mode  of  treatment  best  adapted  to  the  largest  number  of  cases. 
The  best  instruments  are  sharp  steel  spoons,  with  oval  ends  of  varying 
size,  some  quite  small;  the  best  are,  in  my  opinion,  two  in  which  the 
curette  and  pointed  scarifier  are  combined  (Down  Bros.).  Several  sizes 
of  scoops,  down  to  very  small  ones,  are  most  essential.  One  prolific 
cause  of  the  reappearance  of  lupus  is  that  the  large  spoons  usually 
employed  miss  the  smaller  deposits  lurking  in  depressions  in  the 
corium.  Another  is  that  after  each  application  of  the  curette  this  or 
whatever  instrument  is  used  is  rarely  wiped,  thoroughly  cleaned,  and 
placed  in  some  sterilising  fluid ;  thus,  of  course,  a  risk  is  present  of 
carrying  infected  tissues  into  those  which  are  sound.  This  precaution 
is  nearly  always  neglected.  An  anaesthetic  having  been  given,  the 
surgeon,  using  first  one  of  the  larger  spoons,  goes  Avith  deliberate 
thoroughness  over  the  entire  surface  of  the  patch  of  lupus,  using  the 
spoon  from  below  upwards;  and  if  there  are  several  patches,  e.g.,  on 
the  face,  he  begins  with  the  lowest,  so  that  his  work  shall  not  be 
obscured  by  hsemorrhage.  With  the  spoon  all  the  overlying  yellowish- 
red,  greasy  crusts,  all  the  surface  below  these  that  the  spoon  finds  to 
be  abnormally  soft,  i.e.,  something  like  a  patch  of  decay  in  an  apjjle  or 
pear,  are  deliberately  and  thoroughly  scraped  away.  The  bleeding, 
which  is  usually  free,  is  now  stoi)ped  by  firm  pressure  with  iodoform 
or  salicylic  wool.     The  edge  of  the  sore  is  then  in  its  turn  attacked  in  the 


Ul'KliATlVK    TUKATMKNT    <»K    l.l  I'HS.  425 

same  way,  the  track  of  tljo  spoon  beiii^'  next  siiiootlicd  flosvii  liy  niiiiiiiij^ 
a  pair  of  scissors  curved  on  the  Ihit  aroinid  the  ed<^'e  of  the  patch.  'J"he 
sur^'eoii,  now  that  the  ha-iiiorrhage  is  airested,  retniiis  to  the  surface 
of  the  patch.  Any  suspicious  sp(jts  are  scra[)ed  a<^'aiii.  Tliere  need  he 
no  fear  of  doing  too  much  and  thus  causing  needless  scarring.  The 
deeper  hiyers  of  the  coriinn  are  naturally  tough  and  dense,*  and  there 
is  no  danger  of  their  yielding  to  the  spoon,  the  action  of  which  is  at 
once  cliecked  Avhen  the  opcratoi',  hy  tlu;  change  in  the  sensation  of 
resistance,  is  aware  that  he  has  reached  healthy  tissues.  The  hh.'eding 
having  again  heen  thoroughly  stanched,  minute  nests  may  often  he 
found  lying  in  pockets  amongst  the  mesiies  of  the  corium.  'J'hese  are 
a  potent  source  of  reappearance  of  lupus,  heing  left  alter  all  that  is  soft 
and  friahle  has  heen  scraped  away.  They  are  to  he  dug  out  with  small 
spoons,  or  destroyed  with  the  scarifier,  finely-i)ointed  sticks  of  silver 
nitrate,  or  line  cautery.  While  the  hleeding  is  heing  finally  stanched, 
the  operator  tui'ns  his  attention  to  the  vicinity  of  the  lupus  patch  which 
he  has  attacked.  The  minutest  j^oints,  specks,  and  nests  are  scrutinised 
and  destroyed  with  a  fine-pointed  cautery.  Where  the  nose  or  its 
vicinity  is  affected,  the  inner  aspect  of  the  orifices  should  he  inspected 
in  case  the  mucous  memhrane  is  invaded.  Before  the  patient  is 
allowed  to  come  round  from  the  anaesthetic,  all  old  lupus  scars  are 
examined.  An}'  deposits  in  them  are  attacked  in  the  same  way,  or, 
if  they  are  the  seat  of  a  diffuse  liypersemia  and  infiltration,  linear 
scarification  is  thoroughly  resorted  to. 

The  hest  application  to  the  surfiices  left  hy  erasion  has  heen  much 
disputed.  For  myself,  knowing  the  inveterate  tendency  of  the  disease 
to  reappear  in  minute  islets  overlooked  (many  of  them)  at  the  time 
of  the  erasion,  I  now  always  use  fine-pointed  sticks  of  nitrate  of  silver, 
or  strong  nitric  acid  on  hard  wooden  carriers  of  varying  sizes,  to  the 
edge  and  surface  of  each  erased  patch,  looking  out  especially  for  any 
suspicious  specks  or  nests  in  the  exposed  corium.  It  is  a  painful 
remedy,  hut  this  ohjection  must  give  way  to  its  efficiency.  Iodoform 
is  used  hy  some.  My  chief  ohjection  to  this  is  that  I  believe  it,  when 
long  continued,  to  have  a  tendency  to  encourage  flabby  granulations. 
Lotions  of  hyd.  perchlor.  (i  in  2000)  have  the  advantage  of  promoting 
asepsis,  and  of  a  germicide  power  which  may  be  helpful  here  in  destroy- 
ing the  bacillus  with  which  we  have  to  deal.  If  much  pain  be  present, 
hot  boracic  acid  fomentations  should  be  applied.  Powdered  nitrate  of 
lead  is  strongly  recommended  by  Messrs.  Ashby  and  Wright  {TJie 
Diseases  of  ChildJiood,  p.  747)  :  *'  The  repeated  application  of  powdered 
nitrate  of  lead  has  been  very  useful  in  our  hands,  both  for  lupus  and 
other  intractable  tuberculous  sores ;  it  is  somewhat  painful,  but  very 
effective." 

To  two  other  points  in  the  after-treatment  I  desire  to  draw  attention. 
One,  the  need  of  keeping  the  wounds  clean  and  as  aseptic  as  possible. 
It  is  well  known  how  much  the  ravages  of  lupus  are  due  not  only 
to  the  lupus  itself,  but  also  to  the  presence  of  pus-cocci,  this  being 

*  As  pointed  out  by  Prof.  Yolkmann  (loc.  supra  cit,,  p.  114),  in  cases  of  lupoid 
ulcerations  of  longer  standing,  an  almost  fibroid  tissue  becomes  exposed  after  the  diseased 
parts  have  been  scraped  off,  a  condition  which  is  to  be  regarded  as  the  expression  of 
reaction  in  the  neighbourhood. 
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especially  the  case  on  a  part  like  the  face  exposed  to  the  air,  parti- 
cularly in  regions  like  the  nose  and  mouth.  The  second  point  is  that 
as  the  wounds  granulate  there  is  a  marked  tendency  to  scah-formation. 
Nothing  can  he  more  dangerous  than  the  advice  sometimes  given 
to  leave  these  scabs  alone  as  the  wounds  will  heal  under  them.  They 
should  be  regularly  removed  daily,  with  the  gentle  use  of  finger- 
nail or  dressing  forceps,  and  some  such  application  as  equal  parts  of 
carbolic  oil  and  compound  tincture  of  benzoin  ajiplied  to  the  surface 
itself  of  the  sore  that  remains  to  heal.  Any  prominent  granulations 
should  be  sedulously  shaved  down  with  scissors  curved  on  tlie  flat. 
When  they  become  persistent,  or  the  wound  stationary — and  this  is 
certain — erasion,  under  an  anaesthetic,  is  to  be  at  once  again  resorted 
to.  As  in  all  tuberculous  diseases  which  cannot  be  cured  by  one 
operation,  the  need  of  repetitions  of  this,  the  necessity  of  prolonged 
watching  and  after-attendance,  must  be  clearly  accepted  by  the  patient 
or  friends  before  treatment  is  commenced. 

Scarification. — This  is  only  useful  in  the  more  diff'use  forms,  and 
as  an  aid  to  erasion ;  it  should  be  employed  in  two  ways,  (a)  Linear. 
With  a  fine  and  very  sharp  scalpel  the  surgeon  makes  scores  of  fine 
delicate  cuts,  parallel  with  each  other,  through  the  difi"iise  lupoid 
deposit,  crossing  these  again  w'ith  similar  delicate  incisions  at  a  right 
angle  to  the  first.*  Each  incision  should  start  and  end  in  sound  tissues, 
the  knife  being  quickly  drawn  through  the  lupus  deposit.  The  depth 
to  which  the  blade  is  sunk  varies  with  the  disease.  All  the  incisions 
must  be  made  quickly  and  with  a  light  hand,  and  care  must  be 
taken,  as  far  as  possible,  not  to  let  them  run  into  each  other.  The 
bleeding  is  extremely  free,  but  is  readily  arrested  by  carefully- 
maintained  pressure  with  iodoform  or  salicylic  wool.  To  save  time 
an  assistant  keeps  up  pressure  on  one  patch,  while  the  surgeon 
attacks  another. 

(h)  Punctiform.  Here  hundreds,  maybe,  of  punctures  are  made  in 
the  dift'used  lupoid  deposit,  a  delicate  hand  being  again  required, 
and  a  fine  sharp  scalpel-point,  the  pointed  scarifier  (p.  424),  or  a  large 
needle  being  used.  In  this  case,  also,  every  pains  must  be  taken  to 
place  the  punctures  equidistantl}'.  After  arresting  the  bleeding  the 
surgeon  looks  carefully  over  the  patch ;  if  at  any  spots  his  incisions 
or  punctures  are  crowded  together,  with  intervening  places  but  little 
touched,  he  again  goes  over  the  ground  carefully. 

If,  after  the  completion  of  these  operations,  the  tissues  appear 
tallowy  or  whitish,  there  need  be  no  fear  of  gangrene,  the  parts  being 
far  too  well  supplied  with  blood.  The  object  of  scarification  is,  of 
course,  to  oblitei'ate  the  lupoid  deposit  b}'^  the  formation  of  scar-tissue. 
It  is  also  very  useful  when  a  scar,  though  not  again  ulcerating,  remains 
obstinately  dark  bluish-red.  Scarification  is  only  to  be  used  as  sub- 
sidiary to  the  sharp  spoon  or  other  methods,  especially  wdien  the 
lupus  deposit  is  diifuse.  Used  b}^  itself  as  a  means  of  cure,  it  is 
tedious  and  brings  about  amelioration,  not  a  cure. 

*  No  scarring  need  be  feared  from  either  form  of  scarification.  After  tliree  weeks 
have  elapsed,  the  above  incisions,  however  numerous,  if  done  with  proper  delicacj'',  can 
only  be  detected  by  looldng  for  them  very  closely.  In  three  months  it  usually  requires  a 
lens  to  tind  them. 
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All  Miuvstlu'tic  should  iiiviiiiuMy  be  ^\\v\\.*  Repetitions  are  usually 
reijuiicd  in  severe  eases,  two  or  three  times  at  intervals  of  three  weeks 
or  nioie,  or  whenever  minute  reddish  sj)e('ks  appear  and  grcnv. 

Tho  Actual  Cautery. — This  method  will  be  found  occasionally 
useful  wlu're  lui)us  attacks  mucous  surfaces — t'.f/.,  the  palate,  cheek,  &c. 
In  such  eases,  tiie  patient  being  j)laced  on  one  side  near  the  edge  of 
the  table,  the  mouth  well  opened  in  a  good  light,  all  granulating  or 
ulceratiMl  surfaces  are  iirst  thoroughly  curetted  with  a  sharp  spoon. 
With  the  blade  of  a  Pa(iueliu's  cautery  these  surfaces  are  then 
repeatedly  treated,  and  any  infiltrated  tissue  which  has  not  yet  broken 
down,  and  thus  resists  the  sharp  spoon,  thoroughly  destroyed.  Both 
the  surface  and  edges  of  the  lupus  patches  should  be  energetically 
attacked,  the  blade  being  kept  at  a  cherry-red  heat.  Cai'e  must  be 
taken  not  to  encroach  ujx))!  the  orifice  of  Steiio's  duct  or  to  approach  too 
closely  the  upper  aperture  of  the  larynx.  As  I  liave  already  said,  another 
and  the  chief  use  of  the  cautery  is  to  destroy  minute  foci  reappearing 
in  scar-tissue  after  the  use  of  the  sharp  spoon  or  other  methods.  As 
soon  as  such  reddisli  si)ecks  appear  they  should  be  destroyed  by  the 
prickers  or  scarifiers  mentioned  above,  or,  failing  these,  by  a  fine- 
pointed  electric  cautery,  or  by  the  acid  niercurj'  nitrate  ai)plied  with  a 
strong,  linely-pointed  piece  of  wood. 

Excision. — This  is  a  very  useful  method  for  patches  of  lupus  situated 
on  the  trunk  or  limbs.  For  the  face,  where  lupus  is  chiefly  met  with, 
it  is  more  rarely  applicable,  save  in  the  case  of  small  patches.  It  is 
almost  impossible  to  make  sure,  unless  by  cutting  more  widely  and 
deeply  than  is  permissible  here,!  that  the  incisions  lie  in  really  healthy 
tissues.  It  is  by  no  means  easy  to  get  away  satisfactorily  the  diseased 
portions  owing  to  their  friability  and  the  delicacy  of  the  subjacent  fat, 
and  it  is  only  by  cutting  very  widely  that  it  is  possible  to  make  sure 
that  the  infiltrated  area,  invisible  to  the  unaided  eye,  is  removed. 
Hence  the  frequency  with  which,  within  a  year,  minute  reappearances 
are  seen.  It  is  extremely  difficult  to  maintain  strict  asejjsis  during 
the  healing  of  wounds  near  or  on  the  nose  and  lips — very  common 
sites  of  the  disease ;  and  the  same  fact,  with  the  additional  one  that 
it  is  not  always  possible  to  obtain  a  level  surface  free  from  disturbance, 
interferes  with  the  vitality  of  grafts  in  this  region.     Such  wounds  are 


*  Mr.  Balmaiino  Squire  recommends  {Brit.  Med.  Journ.,  May  i,  1880)  freezing  the 
skin  with  ether  spray.  This  so  entirely  alters  the  feel  of  parts  that  I  have  not  used  it. 
Cocaine  has  been  recommended.  I  strongly  urge  general  anesthesia  in  every  case. 
Lupus,  like  all  tubercular  diseases,  should  be  dealt  with  like  malignant  disease,  no 
chance  being  thrown  awaj'.  For  rendering  scarification  expeditious  and  precise,  Mr. 
Squire  has  devised  a  multiple  linear  scarifier.  This  instrument  (Weiss)  is  most  useful  in 
port-wine  stains  ;  for  lupus  I  prefer  fine,  very  keen  scalpels,  which  will  suffice  both  for 
linear  and  punctiform  scarification. 

t  JMr.  r.idwell,  in  the  discussion  at  the  Medical  Society  on  Mr.  Bruce  Clarke's  paper 
(^Mi'd.  Sue.  TruH.i.,  1893,  p.  298),  "  recommended  that  in  long-standing  cases  the  sub- 
cutaneous fat  should  be  removed  in  addition  to  the  skin,  since  it  is  fouml  to  be  altered  in 
consistence  in  these  cases."  Every  surgeon  who  has  operated  much  on  lupus  will  agree 
with  this  advice,  but  its  result  on  the  face  in  producing  scars,  if  the  grafts  do  not  live,  is 
easily  to  be  foreseen.  Kramer  (^Ce id r.f.  f'fiir.,  1892,  Bd.  8)  goes  further  than  Mr.  Bidwell, 
advising  that  the  knife  should  pass  one  centimetre  from  the  limits  of  the  lupus,  and  deeply 
to  or  into  the  muscles,  bone,  or  cartilage. 
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likel}'  to  be  followed  by  tedious  healing,  largel}'  by  granulation,  and 
scars,  often  prominent,  and  clieloid.  Later  on,  when  the  •  excision 
wound  is  healed,  small  red  spots  of  reappearance  are  very  commonly 
met  with  in  and  around  the  scars.  Having  tried  excision  of  lujius  on 
the  face,  and  having  seen  the  results  of  the  operation  in  other  hands, 
I  do  not  advise  it  here,  save  in  one  spot.  This  is  the  forehead,  where 
the  laxity  of  the  soft  parts  admits  of  free  use  of  the  knife.  If  used 
with  the  freedom  which  is  absolutely  requisite  it  entails  needless 
mutilation,  especially  on  parts  like  the  nose  and  cheek.  It  will  be  said 
that  covering  the  fresh  wound  with  grafts  of  living  epidermis  will 
prevent  any  contraction  and  deformit}'.  Theoretically  it  will,  but 
practically  such  a  result  is  by  no  means  certain  on  the  face,  especiall}' 
in  restless  children.  Finally,  I  am  of  opinion  that  erasion,  if  careful 
and  thorough,  and  followed  by  adequate  scarification,  will  bring  about 
quite  as  good  results,  and  with  much  less  mutilation.  The  only  part 
of  the  face  where  I  use  excision  widel}'  is  in  cases  of  extensive  lupus 
of  the  lij^s.  Here  flaps  of  skin  and  mucous  membrane  may  be  turned 
up  and  down,  and  a  long  intervening  wedge  of  the  lupus-infiltrated 
tissue  excised,  the  flaps  being  united  b}'  horsehair  sutures.  When  the 
wound  has  healed  it  will  be  found  that  the  teeth  are  somewhat  unduly 
exposed,  otherwise  excision  here  gives  excellent  results.  And  where 
long-standing  lupus  of  the  face  has  extended  to  the  gums,  excision 
should  be  used  freely.  Teeth  should  be  drawn  beyond  the  limits 
of  the  disease,  and  the  alveolar  process  should  be  removed  with  a 
chisel,  as  in  the  operation  for  epulis,  p.  476.  Owing  to  the  freedom 
with  which  the  diseased  parts  can  be  cut  away  here,  the  result  is  a 
speedy  and  permanent  cure.  The  skill  of  the  dentists  of  the  present 
day  will  prevent  any  resulting  disfigurement. 

Those  who  make  use  of  excision  must  cut  wide  of  the  disease,  and 
well  into  the  fat  beneath.  All  haemorrhage  must  be  thoroughly 
stopped,  as  it  is  well  to  apply  Thiersch's  grafts  immediately  to 
obviate  the  contraction  which  would  follow  if  the  wound  were 
left  to  granulate  for  a  time,  and  also  to  do  away  with  the  need  of 
a  second  anfesthetic.  A  collodion  gauze  dressing  is  more  secure 
than  bandages. 

The  following  hints  will  be  found  useful  in  the  treatment  and  after- 
treatment  of  a  disease  which  is  second  to  none  in  its  frequency,  its 
inveteracy,  its  power  of  disfigurement,  and  the  want  of  credit  to 
modern  surgery  which  its  results  still  too  often  show. 

I.  Unsparing  thoroughness  is  to  be  employed,  especially  at  the 
first  time  of  operation  ;  there  should  be  no  hurrying;  haemorrhage 
should  be  completely  arrested,  and  the  minute  foci  spoken  of  at 
p.  425,  deep-lying  as  well  as  superficial,  searched  for  in  a  good  light 
and  energetically  destroyed.  2.  An  anesthetic  should  be  given  each 
time.  3.  The  very  great  probability  of  relapses  and  the  need  of 
repetition  of  operations  should  be  explained  to  the  patient  and  friends, 
and  their  co-operation  secured  from  the  first.  4.  The  patients  are 
not  only  to  be  kept  under  observation  for  a  long  time,  but  should  be 
seen  with  additional  frequency  in  the  autumn,  winter  and  spring. 
The  points  in  the  scars  which  at  once  call  for  operative  steps  are  the 
appearance  of  reddish  specks  or  nodules,  one  or  more  scars  remaining 
obstinately  dark  bluish-red  or  purple,  and  the  persistent  appearance 
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of  .scales  or  scabs.  5.  As  in  all  tuberculous  uftectioiis,  while  local 
treatment  is  of  the  chief  importance,  the  general  health  nnist  l)e 
looked  to  and  every  possible  step  taken  to  improve  it,  more  especially 
by  nutritious  food  and  the  best  bracing  air  obtainable.  Such  connnon 
diseases  which  lower  the  vitality,  e.;/.,  bronchitis  and  influen/a,  must 
be  carelully  avoided.  In  brief,  routine  after-treatment  should  be  as 
carefully  carried  out  as  the  minutiie  of  the  technique  at  th(;  time  of 
the  «)peration. 

Light*  Treatment  in  Lupus. — So  much  has  been  written  of  late 
years  on  this  subject  that  my  readers  will  have  no  dif!icult>'  in  forming 
an  opinion  from  the  numerous  papers.  For  myself,  I  have  arrived  at 
the  following  conclusions.  The  (idvantafics  of  the  method.  The  scars 
are  less  disfiguring  and  more  pliable  than  after  the  usual  operative  steps. 
There  is  no  risk  from  an  ana3sthetic.  The  claim  that  the  method  is 
always  painless  must  be  accepted  with  reservation.  It  is  usually  so  in 
experienced  hands.  For  the  other  side  of  the  shield  I  refer  my  readers 
to  a  paragrai)h,  "  The  Light  Treatment  of  Lupus  from  a  Patient's  P(jint 
of  View"  {Brit.  Med.  Journ.,  vol.i.,  1902,  p.  162).  Patients  having  no 
fear  of  an  anaisthetic  or  operation  will  come  earlier  for  treatment.  They 
are  better  able  to  continue  their  work.  Where  the  disease  reappears! 
patients  are  more  hkely  to  submit  to  treatment  many  times. 

Of  the  disadvantages  we,  naturally,  liear  nmch  less.  Even  at  the 
present  day  it  is  not  always  possible  for  patients  far  away  in  the 
country  to  get  to  one  of  these  centres  where  the  light  treatment,  with 
its  very  expensive  plant,  and  especially'  skilled  stall",  is  available.  When 
they  are  able  to  do  so,  the  long  time  required — upwards  of  a  year  being 
needful  in  an  extensive  case — the  expense  of  time  and  mone}',  are  not 
to  be  forgotten.  And  with  lupus,  as  with  all  tuberculous  cases  treated 
slowly,  there  must  always  be  the  risk  of  the  disease  spreading  at  one 
spot  while  it  is  being  dealt  with  at  another.  Of  the  frequency  of 
dermatitis  and  the  interruptions  in  the  treatment  which  this  compli- 
cation may  bring  about,  of  the  risks  to  the  operator  himself,  I  ^ny 
nothing.  For  the  latter,  every  one  who  is  beginning  to  work  at  the  light 
treatment  should  refer  to  a  candid  and  honourable  paper  by  Dr.  J. 
Hall  Edwards,  "  On  Chronic  X-Ray  Dermatitis  "  {Brit.  Med.  Journ., 
1904,  vol.  ii.  p.  993). 

The  light  treatment  is  best  suited  to  cases  of  course  in  which 
the  patch  is  limited ;  and  there  is  every  reason  to  hope  that  if  general 
practitioners  are  more  emphatic  in  impressing  upon  their  patients 
that  lupus  is  the  same  as  "  consumption,"  only  limited  to  the  skin,  and 
that  it  will  ultimately  destroy  one  or  more  features  as  it  destroys  the 
lungs,  patients,  where  the  light  treatment  is  available,  will  resort  to  it 
at  once.    The  light  treatment  will  thus  have  full  justice  done  to  it,  and 


*  I  have  said  nothing  about  (he  different  merits  of  X-rays,  Finsen  h"ght,  radium  and 
high  frequency  metho<ls.  These  are  matters  for  experts  only.  Numerous  and  very  diverse 
opinions  will  be  found  in  the  medical  jouinals  of  the  last  few  years.  An  impartial  one, 
and  based  on  much  experience,  is  that  of  Dr.  Sequeira  {Brit.  Med.  Journ.,  vol.  i.,  1904, 
p.  1»S2). 

t  In  speaking  of  tuberculous  or  malignant  disease  the  term  recurrence  should  be 
dropped.  Ee-appearance  would  be  a  better  and  more  honest  word  to  employ,  as  it  is  due 
to  the  disease  having  been  incompletely  removed  on  the  first  occasion. 
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its  power  to  cure,  a  matter  to  which  I  shall  return  shortly,  will  then  he 
established,  while  those  chronic  cases  of  extensive  disfigurement — the 
so-called  "  social  lepers,"  will  become  very  few.  That  they  will 
disappear  altogether,  as  has  been  claimed  by  enthusiasts,  those  who 
know  most  of  human  nature  will  scarcely  be  sanguine  enough  to 
believe.  Where  the  disease  takes  the  form  of  spot-like  nodules,  the 
treatment  is  much  more  prolonged,  and  the  same  may  be  said  of  cases 
attended  with  much  scarring  from  previous  operations.  This  injustice 
to  the  light  treatment  is  a  point  of  which  surgeons  should  take  note. 
Such  scars  result  from  imperfect,  incomplete  operations.  The  patients 
should  have  the  advantages  and  disadvantages  of  the  light  method  put 
clearly  before  them,  and  the  fact  that  here  the  operations  require  no 
special  skill  like  man}^  in  surger}^  but  that  perseverance  and  patience, 
the  absolutel}'  needful  combination  of  which  is  so  rarely  present.  If 
general  ansesthesia,  and  this  is  rarely  prolonged — is  not  available,  and  if 
it  is  clear  that  the  above  combination  cannot  be  relied  upon,  the  case 
should  at  once  be  handed  over  to  the  light  method.  Lupus  of 
mucous  membranes*  is  another  instance  in  which  from  their  inaccessi- 
bility and  the  rate  at  which  the  disease  spreads  in  cavities  always  moist 
and  warm  and  of  low  bactericidal  power,  the  light  treatment  has  been 
less  successful.  In  such  cases,  in  those  slight  recurrences  after  careful 
thorough  operating,  and  in  very  extensive  cases  occasionally  met  with 
in  other  parts  besides  the  face,  operative  and  the  light  treatment  should 
be  combined.  Probably,  as  the  wisest  and  the  trustiest  of  the  workers 
at  the  light  method  realise  what  it  can  and  what  it  cannot  do,  we  shall 
see  more  of  combined  work  between  them  and  surgeons.  In  justice  to 
the  light  treatment  I  will  allude  to  one  more  form  of  lupus,  which  should 
be  placed  at  once  in  their  hands.  It  is  that  which  is  non  exedens, 
slowly  infiltrating  as  it  spreads  without  breaking  down  until  the 
features  become  hide-bound  in  an  expressionless  mask.  Dr.  Lancashire, 
of  Manchester,  mentions  such  a  case  in  an  instructive  paper  {Brit. 
Med.  Journ.,  1902,  vol.  i.  p.  1330).  Of  the  advantages  of  the  light 
treatment,  and  the  vast  improvement  which  it  brings  about  not  only  in  the 
disease  but  also  in  co-existent  scars  there  is  no  doubt  whatever.  We 
begin,  I  think,  to  be  in  a  position  to  form  a  reliable  judgment  as  to 
lioiv  far  the  method  can  claim  to  he  really  curative.  I  say  "  begin  " 
advisedl}^  In  the  first  place  the  advocates  of  the  light  treatment  are 
largel}^  to  blame  themselves  for  any  scepticism  in  this  matter,  from  the 

*  The  conjunctiva,  especially  about  the  inner  canthus,  is  a  region  sometimes  affected  and 
requiring  special  skill  in  the  necessary  technique.  A  thoughtful,  well-reasoned  paper  by 
S.  Stephenson  on  a  case  of  tuberculosis  of  the  conjunctiva  cured  by  the  X-rays,  without 
any  visible  cicatrix,  will  be  found  in  the  Brif.  Med.  .Juurn.,  1903,  vol.  i.  p.  1313.  It  is 
noteworthy  with  regard  to  the  frequency  with  which  lupus  of  the  mucous  membranes, 
especially  the  mouth,  fauces  and  nose,  occurs  that  Dr.  iMacintyre,  of  Glasgow  Qibidem,  1904, 
vol.  i.  p.  937),  states  that  at  Finsen's  Light  Institute  it  had  been  found  that  out  of  a 
thousand  cases  of  lupus  treated  there  during  the  past  six  years  three-fourths  were  suiiering 
from  lupus  of  the  mucous  membranes.  It  is  further  noteworthy  that  for  these  cases  the 
galvano-cautery  is  found  to  be  the  chief  resource.  Lupus  of  one  mucous  membrane  should 
always  be  treated  by  excision,  viz.,  lupus  of  the  alveolar  process.  The  surgeon  here  has  a 
free  hand,  and  should  remove  the  diseased  structures  widely  by  the  method  given  for 
epulis  (p.  476).  Extirpation  can  thus  be  secured.  The  skill  of  our  dentists  will  prevent 
any  deformity  later. 
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wiiy  ill  wliicli  the  cases  arc  rupurtcjcl.  In  many  llu;  liiial  account  runs 
(111  llicsc  lines  : — Condition  "  extremely  satisfactory,  only  a  tiny  spot 
remains  wliicli  a  lew  more  ap})lications  will  cure."  "  'J'lie  ])ati('nt  is  still 
under  treatment  for  a  small  crack  in  the  nose."  And  even  when  it  is 
claimed  that  the  patient  is  cured,  or  it  is  stated  tiiat  there  has  hecii 
no  reappearance,  while  full  details  as  to  the  dunition  of  tlie  lupus,  full 
notes  of  the  previous  operations  which  have  failed,  are  given,  very 
rarely  indeed  is  the  time  specified  that  has  elapsed  since  the  treatment 
was  stopped.  And  when  this  interval  of  cure  is  distinctly  f^iven  it  is  nc^t 
stated  whether  the  patient  is  still  under  observation.  Brilliant  as  was 
the  discovery  and  brilliantly  successful  iis  has  been  its  application  to 
lupus,  it  is  not  going  to  upset  the  pathology  of  tuberculosis,  or  to  do 
away  with  the  need  of  remembering  the  wise  and  weighty  words  of 
Verneuil,  familiar  to  all  thoughtful  men  with  any  knowledge  of  the 
past,  that  operations  on  the  tuberculous  abound  in  '*  half  successes," 
incomplete  results  and  unfinished  cures." 

The  following  are  some  of  the  few  cases  in  w'hich  the  time  is  stated 
definitely  in  which  the  patient  is  claimed  to  have  been  cured.  J^r. 
Gamlen,  of  West  Hartlepool,  amongst  his  cases  published  in  1903 
{Brit.  Med.  Journ.,  vol.  i.  p.  1311)  gives  that  of  a  girl,  a3t.  18,  in  which 
two  operations  had  been  performed  for  a  limited  patch  of  Iui)us  on  the 
right  cheek.  He  excised  this  and  grafted  the  wound.  I'en  months 
later  the  lupus  reappeared,  and  was  made  additionally  unsightly  by  the 
large  scar.  The  patient  was  cured  by  X-ra}'  treatment,  and  there  had 
been  no  recurrence  for  over  a  year.  The  following  closes  the  report : 
"  There  is  no  scar  to  be  seen,  and  the  portion  formerly  affected  can 
hardly  be  distinguished  from  the  surrounding  skin,  with  the  exception 
of  slight  blanching  and  pigmentation."  In  1902  it  was  stated  {Brit. 
Med.  Journ.,  1902,  vol.  i.  p.  44)  that  of  450  of  Prof.  Finsen's  cases  130 
were  known  to  have  remained  free  from  recurrence  for  intervals  varying 
from  one  to  five  years  after  the  treatment  was  discontinued.  Dr.  G.  H. 
Sequeira,  whose  papers  are  always  impartial  and  instructive,  gives 
{Brit.  Med.  Journ.,  1904,  vol.  ii.  p.  983)  the  statistics  of  the  Light 
Dei)artment  of  the  London  Hospital,  which  was  opened  in  May,  1900. 
Two  hundred  and  sixteen  are  claimed  to  be  cured. 

Completed  Cases. 

Patients  known  to  be  well  to  date  : — 

Discharged  in  1900  and  1901  .         .         .  49 

»  ,,  1902 60 

,,  1903 69 

„  1904  (half-year)  ...  38 
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Such  statistics,  without  detail,  carry  but  little  weight  to  my  mind. 
What  we  require  from  trustworthy  observers  such  as  Dr.  Sequeira  are 
detailed  reports  of  some  of  those  cases  in  which  three  years  had  passed, 
with  yhoto(jraphs  of  the  cases  taken  after  this  interral,  and  a  careful 
account  of  the  state  of  the  scar  then  and  its  adjacent  area.  Reports  from 
patients  are  not  sufficient.  But  whether  we  obtain  such  reliable  evidence 
or  no,  perhaps  through  the  aid  of  a  committee  of  one  of  our  Medical 
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Societies,  it  is  clear  that  we  shall  soon  be  in  a  position  to  test  for  our- 
selves the  claims  which  have  been  put  forward  for  the  results  of  the 
light  method.  If  the}'  are  based  upon  fact,  those  connected  w  ith 
hospitals  should  see  from  time  to  time  patients  who  have  tested  the 
above  method  applying  for  relief  for  tuberculous  mischief  elsewhere,  or 
for  other  diseases,  or  accidents. 


OPERATIVE  TREATMENT  OF  RODENT  ULCER. 

Owing  to  the  frequency  of  this  disease  on  the  face,  the  following 
remarks  are  inserted  here. 

The  treatment  of  Eodent  Ulcer,  beginning  as  this  disease  does  in  a 
very  small  way  and  with  very  slow  progress  on  the  face,  when  the 
patient  is  at  once  aware  of  it,  ought  to  be  entirely  preventive.  If  only 
every  small  flat-topped  wart  as  soon  as  it  begins  to  increase  in  size,  to 
itch,  &c.,  and  if  every  scaly  patch  which  tends  to  become  sore  and  form 
a  scab  led  the  patient  at  once  to  seek  advice,  excision  and  suture  in  the 
one  case  and  one  efficient  application  of  acid  mercury  nitrate  in  the 
other  would  amply  suffice.  And  where  the  disease  has  been  allowed  to 
progress  further  and  attain  to  the  size  of  a  sixpence  or  a  shilling,  cure 
would  be  rapid  and  complete  if  onl}'  surgeons  would  cut  both  sufficiently 
deeply  and  widely  instead  of  using  curettes,  &c.,  and  skin  graft  later  on, 
if  needful.  Even  in  the  smallest  cases  a  general  anaesthetic  should  be 
given  before  the  growth  is  excised.  In  the  close  cellular  tissue  of  the 
face  eucaine  does  not  suffice.  Save  in  the  very  bravest  patients, 
movements  will  occur  leading  to  hurry  on  the  surgeon's  part,  and  an 
incomplete  operation. 

The  following  remai'ks  refer  to  advanced  cases  only  which  are 
still  occasionally  met  with.  The  light  treatment  in  Bodent  Ulcer  is 
referred  to  later  (p,  435). 

Some  points  of  Practical  Importance. 

i.  Propriety  of  Operation.  —  In  this  form  of  malignant  disease, 
owing  to  its  extremely  slow  progress,  its  ver}'  long  connection  with  some 
well-known  flat-topped  wart,  patients  sometimes  keep  on  deferring  the 
operation  till  their  age  and  the  extent  of  the  ulcer  cause  some  difficulty 
in  urging  or  advising  an  operation. 

The  following  may  help  in  forming  a  decision :  (i)  The  extent,  depth, 
and  site  of  the  ulcer.  A  case  of  moderate  severity — sa}-  of  the  size  of 
half-a-crown — may  nearly  always  be  submitted  to  operation.  But  the 
difficulty  of  deciding  will  be  much  greater  in  cases  which  involve 
extensivelj'  the  nose,  orbit,  and  eye,  perhaps,  especially  if  the  bones  on 
the  delicate  inner  wall  are  much  involved  ;  in  the  rarer  cases  in  which 
orbit,  nose,  and  mouth  are  thrown  into  one  hideous  chasm,*  and  those 
cases,  also  rare,  in  which  the  ulceration  extends  very  widely,  though 
superficially,  involving  forehead,  temple,  and  parotid  region. t  (2)  In  all 


*  As  in  Figs.  2  to  6  at  the  end  of  Mr.  Moore's  work,  Rodent  JJlcpr. 

t  Mr.  Moore  Qoc.  supra  clt.,  Fig.  9)  sliows  one  of  these  superficial  but  vast  rodent 
ulcers,  and  his  cases  vi.  and  vii.  prove  the  exceeding  difficulty,  if  not  impossibility,  of 
completely  curing  them,  even  in  hands  as  experienced  as  his.  He  thought  (p.  58)  that 
the  firmness  of  the  skull  presented  a  mechanical  obstacle  to  the  complete  healing  of  these 
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cases  1)1"  st'vcrity  tlic3  lollowiii^  should  be  niieriilly  considered — viz.,  the 
real  age*  of  the  patient  {i.e.,  the  age  not  reckoned  by  years  alone)  ;  his 
Inibits  ;  how  long  he  will  probably  live  if  no  operation  be  performed  ; 
whetiier  the  disligurenient  seriously  interferes  with  the  f(jllowing  of  an 
active  life  ;  whether  there  have  been  any  brain  symptoms  refei'alde  to 
the  growth  ;  tlie  condition  of  the  viscera  ;  any  liability  to  erysipelas. 
Finally,  each  case  being  considered  by  itself,  certain  conditions  will 
justify  operation  in  otherwise  doubtful  cases,  as  when  a  rodent  ulcer, 
having  destroyed  the  sight  of  one  eye,  is  creeping  across  the  nose  and 
threat(Miing  the  ()p])osite  one. 

ii.  Tho  Operation  itself. — In  these  days  of  aseptic  surgery,  the  com- 
bined operation  l)y  knife  and  caustics,  or  cauter}',  will  be  preferred  to 
one  by  caustics  alone,  on  account  of  its  greater  precision,  the  more 
rapid  and  more  painless  healing,  the  absence  of  foetid  sloughs,  and  the 
diminished  liability  to  erysipelas,  &c.  The  following  hints  may  be  found 
useful  in  an  extensive  operation  : 

(i)  To  diminish  such  risks  as  erysipelas  in  these  patients  the  parts 
should  be  carefully  cleansed  and  kept  as  aseptic  as  possible. 

(2)  Steps  of  the  operation  itself  and  the  application  of  caustics. — 
The  surgeon  first  makes  a  groove-like  incision f  around  the  whole,  or, 
in  a  very  extensive  case,  around  part  of  the  growth,  and  well  wide  of 
it,  and  arrests  the  bleeding  by  ligature,  by  leaving  on  Spencer  Wells's 
forceps,  or  by  sponge-pressure.  The  next  step — that  of  removing  the 
affected  soft  parts — is  often  difficult,  owing  to  their  proneness  to  break 
away,  and  thus  giving  no  ffrm  hold  to  forceps  ;  a  sharp  spoon  is  only 
permissible  at  first ;  scraping  alone  is  not  to  be  trusted  to.  Having 
scraped  away  the  growth  down  to  tissues  apparently  healthy,  i.e.,  where 
no  specks  of  yellow-grey  granulation  like  material  can  be  seen,  the 
surgeon  scrutinises  these  most  carefully,  going  over  them  several  times 
with  a  small  sharp  chisel  or  gouge  with  careful  thoroughness.  Where 
the  bones  themselves  appear  eaten  into,  scraping  will  not  be  sufficient, 
and  it  will  be  wiser  to  go  over  the  worm-eaten  surface  with  a  fine  gouge 

large  sores.  Mr.  Moore  was  writing,  of  course,  before  the  days  of  skin  grafting.  Mr. 
Hutchinson  {Clin.  Suiu/.,  vol.  ii.  pi.  65)  points  out  that  this  extensive  form  may  be  very 
superficial  for  a  long  time,  may  even  cicatrise  with  tolerable  soundness,  but  that,  sooner  or 
later,  a  stage  of  deep  growth  and  rapid  progress  is  almost  certain. 

*  The  late  Sir  James  Paget's  words  on  the  risks  of  operation  in  old  people  (Clin. 
Lectures,  p.  6)  may  be  quoted  here  :  "  They  that  are  fat  and  bloated,  pale,  with  soft 
textures,  flabby,  torpid,  wheezy,  incapable  of  exercise,  looking  older  than  their  years, 
are  very  bad.  They  that  are  fat,  fiorid,  and  plethoric,  firm-skinned,  and  with  ^ood 
muscular  power,  clear-headed,  and  willing  to  work  like  younger  men,  are  not  indeed  "-ood 
subjects  for  operations,  yet  they  are  scarcely  bad.  The  old  people  that  are  thin  and  dry 
and  tough,  clear-voiced  and  bright-eyed,  with  good  stomachs  and  strong  wills,  muscular 
and  active,  are  not  bad ;  they  bear  all  but  the  largest  operations  very  well.  But  very 
bad  are  they  who,  looking  somewhat  like  these,  are  feeble  and  soft-skinned,  with  little 
pulses,  bad  appetites  and  weak  digestive  power,  so  that  they  cannot,  in  an  emergency, 
be  well  nourished."  Sir  James  goes  on  to  speak  of  their  inability  to  bear  loss  of  blood 
the  lazy  healing  of  large  wounds,  the  liability  of  their  stomachs  to  refuse  food,  their 
prolonged  convalescence,  their  getting  "  all  but  well,"  and  the  need  of  meeting  these 
special  dangers  with  special  cares. 

t  A  pair  of  sharp,  blunt-pointed  scissors  may  be  found  useful  when  the  lids  have  to  be 
cut  through. 
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or  chisel.*  In  one  region  especially  these  must  be  used  with  the  utmost 
caution — i.e.,  where  the  paper-like  hones  on  the  inner  wall  of  the  orbit 
are  involved  ;  in  this  place,  if  the  surgeon  is  not  satisfied  with  the 
limited  use  of  the  gouge  or  chisel — which  is  alone  permissible  here — 
he  must  be  content  with  finally  ai)plying  Paquelin's  thermo-cauter}'  or 
formalin,  unless  removal  of  the  eye,  at  the  same  time,  has  allowed  of 
the  use  of  zinc  chloride  paste.  In  other  places  this  ver}^  valuable 
caustic  may  be  employed  fearlessly,  as  long  as  precautions  be  taken  to 
use  it  in  a  concentrated  form  and  to  apph'  it  in  a  thick  state  and  as 
little  of  it  as  possible,  so  that  the  discharges  from  the  wound  shall  not 
allow  it  to  liquefj'  and  run  either  towards  the  eye  or  nose  or  throat. 
Formalin  (p.  436)  is  safer,  and,  perhaps,  as  efficient.  It  certainly 
deserves  a  trial  here. 

(3)  Question  of  removing  the  eye  in  cases  where  the  conjunctiva 
is  involved. — As  a  rule,  consent  should  be  obtained  for  this  step  if 
needful.  Cases  clearly  requiring  it  will  be  those  where  (a)  the  eye 
is  alreadj"^  useless,  or  so  distinctly  deteriorated  that  it  cannot  imjjrove ; 
(yS)  where  the  lids  have  shrunk  off  awa}'  from  it,  and  left  it  irritable 
and  painful  from  exposure  ;  (y)  where  the  disease  cannot  otherwise  be 
removed  or  caustics  efficiently  made  use  of. 

As  a  rule,  if  the  conjunctiva  is  much  involved,  the  necessary  removal 
of  this  will  cause  sloughing  of  the  eyeball.  Occasionally,  this  only 
threatens,  and  then  passes  awa}'. 

iii.  The  After-treatment. — (i)  The  chief  object  here  is  to  keep 
the  wound  scrupulously  aseptic.  I  prefer,  for  this,  gently  packing  the 
wound  with  iodoform  gauze,  and  over  this  a  boracic  acid  fomentation 
changed  at  frequent  intervals.  Morphia  will  be  required  for  the  first 
da}^  or  two  if  zinc  chloride  or  formalin  have  been  used,  and  the  bowels 
should  be  kept  regularly  open.  If  zinc  chloride  paste  has  been  used, 
attention  must  be  paid,  as  already  advised,  that  it  does  not  melt  and 
run  into  parts  like  the  eye,  nose,  or  mouth,  and  for  this  same  purpose 
the  position  of  the  patient's  head  must  be  looked  to.  The  gauze  on 
which  it  is  applied  should  be  removed  at  an  interval  of  a  few  hours, 
according  to  the  depth  which  the  original  disease  has  reached.  (2)  If 
it  has  been  found  needful  to  attack  vigorously  the  bones  of  the  skull,  or 
even  to  apply  some  of  the  caustic  to  diseased  dura  mater,  and  if  during 
the  first  ten  days  of  the  disease  fits  make  their  appearance,  it  does  not 
necessarily  follow  that  cerebral  inflammation  is  setting  in.  According 
to  Mr.  Moore  the  fits  may  be  slight  and  the  unconsciousness  of  brief 
duration,  or  the  fits  even  severe  and  attended  with  coma,  but,  as  a  rule, 
they  are  recovered  from.  (3)  Secondary  haemorrhage.  This  is  rare 
after  the  use  of  zinc  chloride  or  formalin,  which  form  deep,  tenacious, 
black  sloughs,  and  also  seem  to  me  to  prevent  the  risk  of  pyaemia. 
But  if  the  cautery  only  has  been  used,  the  amount  of  fcetor  is  much 
greater ;  and  in  parts  so  vascular,  secondary  hsemorrhage  may  easily 
occur  if  the  wound  is  foul.  (4)  Eea])pearance.  The  patient  must  always 
be  most  carefully  watched,  and,  in  the  case  of  extensive  and  deep 
disease,  any  suspicious  granulations,  or,  at  a  later  date,  induration  of 


*  Mr.  Moore  (loc.  supra  cit.,  p.  51)  speaks  decisively  on  this  point :  "  The  bone  itself 
must  be  taken  away  to  a  depth  exceeding  that  which  has  yielded  to  the  disease. 
Eecurrence  is  otherwise  inevitable." 
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the  sc'iir  that  appear,  must  be  attacked  at  once.  (5)  After  a  severe 
operation  a  phistic  operaticjn — t'.//.,  tlie  hrin^Miigdown  ofatlaj)  from  the 
foreh«'a(l,  wliere  the  skin  is  thus  movahle — shouhl  l)e  performed;  and, 
this  failing,  nnich  nuiy  he  done  hy  a  well-made  celluloid  or  other 
artilicial   mask.* 

Light  Treatment-  in  Rodent  Ulcer.  —  The  following  remarks 
apply  only  to  typical  cases  of  rodent  ulcer.  In  epithelioma,  unless 
inoperable,  the  delay  of  the  light  treatment  is  impermissible.  Owing 
to  the  lesser  frecpiency  of  rodent  ulcer  compared  with  lupus,  and  the 
snniUer  amount  of  work  done,  it  is  more  dillicult  to  di'aw  reliable  con- 
clusions. Much  of  what  I  have  said  at  p.  429  about  the  light  treatment 
for  lupus  applies  here  also.  As  is  natural,  the  most  suitable  cases  are 
found  to  be  the  sui)erficial  ulcers,  even  when  these  are  of  considerable 
extent.  AVliere  there  is  nnicli  deposit  about  the  edge  and  base  the 
outlook  is  less  favourable,  and  the  time  required  will  certainly  be  much 
longer.  Probably  here  a  combination  of  methods  will  ultimately  be 
found  best,  the  surgeon  removing  the  margin  and  base  as  thoroughly 
as  he  can,  and  the  completion  of  the  case  being  carried  out  by  the  light 
method.  Unless  surgery  precede  the  light  treatment  in  such  cases 
there  is  a  risk  that,  after  prolonged  sittings,  the  disease,  though 
improved,  will  still  remain  unhealed.  Mr.  M.  Slieild  points  out,  as  an 
instance  where  a  combination  of  methods  is  especially  indicated,  those 
cases  of  rodent  ulcer  where  the  facial  nerve  or  Steno's  duct  are  involved, 
or  likely  to  be  implicated  in  an  operation  (Clin.  Journ.,  Dec.  14,  1904). 
Where  the  periosteum  and  the  bone  are  involved,  too  much  must  not 
be  expected  from  the  light  treatment  alone.  It  should  always  be  tried 
in  those  ditticult  cases  which  attack  the  inner  angle  of  the  eyelids  and 
this  neighbourhood.  But  where  its  success  is  doubtful,  the  trial  should 
not  be  too  long  continued,  owing  to  the  thinness  of  the  bones  here. 
Cases  which  are  certainly  unsuitable  are  those  in  which  the  growth  is 
rapid  or  those  of  doubtful  nature  on  the  borderland  or  past  it,  between 
rodent  ulcer  and  epithelioma.!  It  appears  to  me  very  doubtful  whether 
they  should  be  emjiloyed  in  those  cases  still  met  with  occasionally  at 
the  present  day  where  the  disease  has  excavated  its  way  into  the  mouth 
and  nose.  In  such  cases  the  course  always  now  becomes  more  rapid. 
Extirpation  on  the  widest  possible  lines,  as  given  above  at  p.  433,  by 
knife,  gouge,  and  chisel  (never  the  curette  alone),  aided  by  the  use  of 
formalin  (p.  436),  seems  to  me  still  indicated  here.  The  resulting 
deformity  will  be  terrible,  but  it  can  be  largely  met  by  a  plastic  opera- 
tion, or  if  the  patient  prefer  it,  b}'  an  artificial  nose  and  part  of  the 
upper  lip,  which  the  dentists  of  the  present  day  can  model  so  skilfully. 
The  surgeon  must  be  prepared  for  the  deformity  being  laid  to  his  door 
— an  accusation  which  those  who  work  at  the  light  treatment  are  too 
fond  of  making.  J     For  such  deformities  the  patient  must  often  take  a 


*  As  shown  in  Figs.  6  ami  7  iu  Mr.  Moore's  book,  Inc.  supra  cit.  A  good  example  is 
figured  in  Dr.  .Sequeira's  paper,  loe.  infra  cit. 

t  Mr.  F.  T.  i'aul  (^Brit.  Med.  Journ.,  vol.  i.  1901,  p.  321)  expresses  his  opinion  that 
there  are  certainly  two  forms  of  carcinoma  of  the  skin-appendages  in  only  one  of  which 
is  the  coui-se  of  the  disease  typical  of  rodent  ulcer.  He  also  figures  an  excellent  instance 
of  chronic  carcinoma  of  the  face  as  it  may  still,  occasionally,  be  met  with. 

X  Anyone  familiar  with  the  literature  of  the  ti-eatraent  of  lupus  and  rodent  ulcer  by 
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large  share  of  the  responsibility,  having  frequently  put  off  the  necessary 
operation  for  months,  or  even  years. 

With  regard  to  tlie  curative  power  of  the  light  method  in  rodent 
ulcer  it  is  more  difficult  to  speak  than  it  was  in  the  case  of  lupus 
(p.  430).  And  again  this  is  largely  due  to  the  indefiniteness  with  which 
many  of  the  reports  have  closed.  The  following,  if  verified  after  a  few 
more  years,  are  very  encouraging  :  Dr.  Sequeira  {loc.  infra  cit., 
p.  1309),  writes,  *'  Some  of  my  earliest  cases  are  quite  free,  and  one 
extensive  ulcer  of  thirteen  years'  duration,  and  which  healed  with  three 
months'  treatment  by  the  X-rays,  has  remained  free  from  recurrence 
for  two  years  and  eight  months.  I  have  many  cases  free  from  recur- 
rence for  a  year.  But  in  nearly  half  of  all  the  cases  there  have  been 
slight  recurrences,  small  nodules  appearing  at  the  margins  ;  these 
are  probably  due  to  the  escape  of  small  outlying  parts  from  the  action 
of  the  rays.  In  some  recurrences  have  been  seen  more  than  once. 
As  a  rule,  however,  these  recurrences  are  easily  dealt  with  by  a  fresh 
application  of  the  treatment." 

Dr.  Kassabian  {Neiv  York  Med.  Journ.,  Dec.  12,  1903),  has  treated 
16  cases  of  rodent  ulcer  with  the  liontgen  rays,  without  a  recurrence. 
In  eight  or  nine  of  these  four  years  have  elapsed. 

Perthes  (Centr.  f.  Chir.,  1904,  B.  27,  S.  12)  has  succeeded  in 
healing  completely  12  out  of  13  cases.  In  one,  an  extensive  and  deep 
case,  occurring  in  the  temporal  region,  healing  was  not  complete  at  the 
end  of  a  year.  In  three  renewed  treatment  was  required  a  lew  months 
after  the  apparent  cure,  on  account  of  the  reaj^pearance  of  the  disease. 
Ten  months  appear  to  be  the  limit  of  time  which  had  elapsed  since  the 
cases  were  believed  to  have  been  cured.  Three  remained  healed  at 
this  date. 

If,  as  I  have  suggested,  it  will  be  well  to  continue  the  light  treat- 
ment as  a  matter  of  routine  in  cases  of  lupus  for  some  time  after  they 
appear  to  be  cured,  it  is  obvious  that  this  course  will  be  indicated  in 
rodent  ulcer  with  the  above-given  liability  to  reappearance. 

As  cases  will  still  arise  occasionally  in  which  the  light  treatment  is 
not  available,  I  shall  refer  here  to  one  more  method — the  use  oj 
formalin,  and  its  employment  in  rodent  ulcer,  whether  by  the  general 
practitioner  (and  he  sees  these  cases  first  when  they  are  most  amenable 
to  treatment) — when  the  disease  presents  itself  as  an  obstinate  scaly 
patch,  or  a  small  ulcer,  or  later  in  more  advanced  cases  when  the  knife 

the  light  method  will  be  familiar  with  instances  of  the  truth  of  the  above  statement. 
Dr.  Sequeira,  whose  papers  are  always  instructive  and  usually  impartial,  published  two 
cases  of  rodent  ulcer  successfully  treated  by  the  X-rays  {Brit.  Med.  Journ.,  1903,  vol.  i. 
P-  ^307)-  His  closing  paragraph  is  as  follows  : — "  The  comparison  of  these  two  cases  is  very 
instructive.  Both  started  at  the  right  ala  nasi,  and  both  had  lasted  nearly  twenty  years 
before  coming  under  the  X-ray  treatment.  In  one  frequent  operations  had  been  performed, 
with  the  result  that  hideous  deformity  had  been  produced.  In  the  other  no  operation 
had  been  performed,  and  the  result  is  excellent."  It  is  only  right  to  point  out  that  no 
information  is  given  as  to  how  long  the  disease  had  originally  lasted  before  several  opera- 
tions were  done  in  New  Zealand,  where  it  was  diagnosed  as  lupus,  and,  therefore,  it  is 
only  charitable  to  assume  that  it  was  a  difficult  case.  Further,  in  the  case  which  recovered 
without  deformity  the  disease  was  limited  to  the  face  ;  in  the  other  it  had  invaded  the  upper 
jaw  and  palate.  The  increased  rate  of  progress  both  of  lupus  and  rodent  ulcer  on  mucous 
membranes,  which  are  always  moist,  warm  and  of  low  bactericidal  power  is  well  known. 
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has  done  all  that  is  possible,  and  lastly,  in  cases  of  inoperable  niali^fnant 
disease  of  the  fare,  es])eeially  saieoma.  Anyone  who  is  aeqiniinted 
with  the  nsc  of  foinnilin  in  swell  cases  will  he  stiiiek  hy  its  aseptic, 
non-toxic  and  desiccant  ])ower.  At  p.  451  1  have  related  a  case  in 
which  it  proved  of  extreme  value  in  a  ciise  of  sarconui  of  the  orbit 
reappearing  after  removal  of  the  eyeball.  ]\Ir.  McFeely,  of  Dublin,  has 
shown  what  fornnilin  will  effect  in  advanced  cases  of  rodent  ulcer,  even 
those  which  have  cre|)t  into  the  vicinity  of  the  eye  (Brit.  Med.  Journ.y 
Nov.  8,  1903).  In  two  of  the  cases,  both  of  them  severe  ones,  a  cure 
was  attained,  in  one  aided  by  the  previous  use  of  the  knife.  The 
photograplis  of  these  cases  show  the  excellence  of  the  result.  The 
objections  to  formalin  are  the  pain,  and  sometimes  the  tediousness 
with  which  the  dry,  tenacious,  odourless  sloughs  are  cast  off,  as  in  the 
case  related  at  p.  451.  These  objections  must  not  be  allowed  to  weigh 
against  the  i)rospect  of  cure  when  the  drug  is  efficiently  used,  or,  where 
cure  is  out  of  the  question,  of  prolonging  life  in  active  employment,  a 
shade  of  some  kind  being  worn  over  the  ulcer.  I  strongly  advise  that 
at  first  the  strongest  formalin  should  be  used,  and  an  anesthetic  given 
whether  the  knife  is  used  or  no,  and  prolonged  as  far  as  is  consistent 
with  safet}'.  I  have  never  been  able  to  mitigate  the  pain  much  by 
the  previous  use  of  eucaine.  Where  permissible,  morphia  avails  to 
lessen  but  not  to  abolish  the  pain.  Orthoform  might  be  useful.  The 
drug  is  applied  thoroughly  with  a  glass  rod  or  a  carrier  of  some  hard 
wood,  and  then  applied  for  a  few  hours  on  sterile  gauze  wrung  out  of 
the  same  solution,  and  limited  to  the  affected  surface.  This  is  secured 
in  place  with  a  bandage,  jaconet  and  cotton-wool.  After  a  few  hours 
this  is  removed  and  a  boracic  acid  fomentation  applied.  After  a 
couple  of  days  the  characteristic  slough  must  be  snip))ed  away  and  a 
diluted  solution  of  formalin  applied.  Mr.  McFeely  advises  formalin 
glycerine  30  to  50  per  cent.  The  snipping  away  of  the  sloughs  and 
the  re-application  must  be  repeated  every  few  days  as  is  required. 

What  the  use  of  formalin  can  effect  in  some  cases  of  sarcoma  is  not 
only  shown  by  my  case  at  ]).  451,  but  still  better  by  one  related  by 
Dr.  Mitchell,  of  Bradford  {Brit.  Med.  Journ.,  Feb.  11,  1899). 

The  case  was  one  of  furgatiiig  and  bleeding  sarcoma  of  the  cheek,  which  had  been 
operated  on  twice.  A  solution  of  caoutchouc  having  been  applied  to  the  skin,  a  pad  of 
cotton-wool  wrung  out  of  a  20  per  cent,  solution  of  formic  aldehyde  was  secured  in  place. 
Tiie  necrotic  tissue  which  formed  was  daily  curetted  away  and  the  same  solution  re- 
applied. In  a  short  time  the  growth  was  completely  removed.  The  pain  was  held  in 
check  with  morphia.  The  oedema  which  occurred  in  the  eyelids  and  lips,  and  which  has 
also  been  noticed  by  Mr.  McFeely  and  myself,  was  annoying,  and,  as  ijoinled  out  by 
Dr.  Jlitchell,  might  prove  dangerous  in  the  neck,  from  the  risk  of  cedema  glottidis. 

Another  case  in  which  a  malignant  growth  of  the  face  was  removed  by  formalin  (a 
2  per  cent,  solution  was  used  here)  in  about  three  weeks,  and  the  surface  healed  by  grafting, 
is  recorded  by  Dr.  Powell  (^ibidem,  May  30,  1903). 

Such  cases  are  most  instructive. 
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The  question  of  operation  arises  here  under  three  somewhat  different 
conditions,  viz. : 

(i.)  In  the  case  of  the  ordinary  parotid  growth. 
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(ii.)  In  that  of  a  sarcoma  of  the  parotid,  which  has  often  started  in 
the  growth  just  mentioned. 

(iii.)   In  carcinoma  of  the  parotid. 

(i.)  Removal  of  an  Ordinary  Parotid  Growth. — These  well-known 
growths,  containing  a  mixture  usually  of  fibro-cartilaginous,  myxo- 
matous, and  imperfect  glandular  tissue,  require  no  special  allusion  here, 
beyond  the  need  of — (i)  Exposing  them  sufficiently,  (2)  Paying  strict 
attention  to  the  facial  nerve,  and  (3)  Removing  the  capsule  itself,  after 
the  growth  has  been  shelled  out,  in  any  cases  of  doubt — viz.,  soft  con- 
sistency, or  rapid  growth.*  (4)  "Watching  the  after-result.  This  must 
be  insisted  upon,  owing  to  the  view  recently  held  that  these  growths  often 
originate  in  endothelial,  not  connective,  tissue  elements:  in  other  words, 
that  they  are  endotheliomata.     If  so,  recurrence  is  always  possible. 

(ii.)  Operation  in  Sarcoma  of  the  Parotid. — This  disease  usually 
begins  in  one  of  the  growths  just  mentioned  ;  and  here  the  malignant 
change  is  often  sudden  and  rapid,  after  a  long  benign  period.  This 
and  the  next  group  may,  as  far  as  operation  is  concerned,  be  considered 
together. 

(iii.)  Operation  in  Carcinoma  of  the  Parotid. — The  question  of 
the  advisability  of  interfering  at  all  with  really  malignant  growths  of 
the  parotid,  especially  carcinomata,  has  been  much  disputed,  but  as 
each  case  must  be  decided  by  itself,  and  as  no  hard-and-fast  line  can 
be  laid  down  here,  some  useful  practical  points  may  be  mentioned. 
On  the  one  hand,  attention  must  be  strongly  drawn  to  the  fact  that 
reports  of  operations  are  often  brief,  and  that  too  often  they  are  pub- 
lished as  soon  as  the  patient  leaves  his  surgeon,  and  thus  two-thirds  of 
their  value  are  lost ;  on  the  other  hand,  I  may  perhaps  remind  my 
younger  readers  that  a  malignant  tumour  in  this  region  is  one  in  which, 
above  most  others,  he  must  not  allow  a  wish  to  relieve  a  patient  to 
overcome  a  decision  arrived  at  after  careful  examination,  for  there  is 
scarcely  any  part  of  the  body  in  which  a  malignant  growth  so  quickly 
obtains  a  firm  hold  on  the  surrounding  structures — a  fact  which  has 
even  a  graver  bearing  on  the  operation  than  the  imj^ortance  of  these 
structures  themselves. 

A  case  of  carcinoma  of  the  parotid  successfully  removed,  in  a  woman 
of  72,  is  recorded  {Amcr.  Jour.  Med.  Sci.,  1893,  vol.  cv.  p.  144). 

At  one  spot  the  skin  was  adherent  and  ulcerated.  The  entire  gland  was  extirpated, 
toL'ether  with  the  allected  skin,  extending  up  as  far  as  the  temporal  region.  It  was 
found  needful  to  tie  the  external  carotid,  and  the  facial  nerve  was  also  necessarily 
sacrificed.  The  upper  part  of  the  sterno-mastoid,  being  infiltrated,  was  removed.  The 
patient  was  well  eight  months  later. 

*  In  an  article  (^Gvy's  Hosp.  HeporU,  vol.  xxvi.)  "On  the  Enchondromata  of  the 
Salivary  Glands,"  I  wrote,  with  regard  to  the  removal  of  these  growths  :  "  If  the  wound 
be  made  too  small  in  the  first  case  for  fear  of  a  scar,  the  edges  will  only  be  bruised,  and 
primary  union  prevented.  It  is  not  uncommon  for  branches  of  the  facial  nerve  to  be  in 
relation  with  the  capsule  of  the  growth,  and  if  this  has  been  much  handled,  or  treated 
by  count erirritation,  they  may  very  likely  be  firmly  adherent.  In  either  case  injury  to 
the  nerve  may  be  best  avoided  by  slitting  up  the  capsule  and  shelling  out  the  enchon- 
droma  first.  The  capsule  should  then  be  examined  to  see  if  any  nerve  branches  are 
adherent  to  it ;  after  these  have  been  separated,  the  capsule  itself  should  be  removed. 
This  should  always  be  done  to  prevent  any  recurrence,  as  the  peripheral  part  of  these 
enchondromata  is  often  adherent  to  the  capsule  itself." 
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Practical  Points  in  tho  Removal  of  Parotid  Growthn. 

('Iitirditrrs  iij'  the  <lri)trth. — Aiu()ii;^fst  the  iiujst  iiotjihli;  of  these  arc — 
(i)  ]\I()hility — vi/,.,  how  far  it  can  or  cannot  he  lifted  up  hy  the  fmf^ers 
from  tlio  suhjaccnt  parts.  (2)  Kapidity  of  growth.  (3)  Density — thus 
a  great  hardness  or  evident  softness  will  be  alike  unfavourahle,  tho 
latter  from  the  fact  that  such  soft  growths  will  break  down  during 
attempts  at  removal,  and  leave  part  holiind.  (4)  Sym})ton)s  of  pressiwc;, 
especially  of  deep  pressure  ui)on  the  i)harynx.  Of  these,  dyspniea, 
dys})hiigia,  presence  of  outlying  masses  in  the  fauces,  alterations  in 
speech  and  in  hearing,  and  to  a  somewhat  less  degree  facial  paralysis* 
are  of  evil  omen.  (5)  Condition  of  the  overlying  skin. t  (6)  Involve- 
ment of  the  upper  part  of  the  sterno-mastoid,  sometimes  giving  the 
appearance  of  torticollis.  (7)  The  presence  of  infiltrated  glands, 
especially  if  these  involve  the  large  vessels  and  nerves  of  the  neck. 

l\u)its  in  tlic  Operation  itself. — To  begin  with,  the  growth  must  be 
sulliciently  exposed  by  adequate  incisions.  Probably  none  will  be  more 
generally  suitable  than  a  I-  -shaped  incision,  the  vertical  portion  lying 
over  the  large  vessels,  and  the  transverse  one  lying  parallel  with  the 
zygoma  and  exposing  the  facial  part  of  the  growth  and  its  accessory 
portion. 

If  the  skin  is  adherent  at  any  spot  this  should  be  included.  The 
flaps  are  freely  dissected  back,  covered  with  sterile  gauze,  and  the 
haemorrhage,  which  is  often  free,  even  at  this  early  stage,  entirely 
arrested.  The  surface  of  the  growth,  in  its  capsule,  if  one  be  present, 
having  been  completely  exposed,  extirpation  is  begun  below  and  behind, 
not  from  above  downwards.  This  course  allows  of  securing  the  external 
carotid  or  of  putting  a  temporary  ligature  on  the  common  carotid 
{vide  infra),  and  further,  as  pointed  out  by  M.  Berard  {Maladies 
de  la  Glande  Parotide,  p.  240)  :  (i)  The  blood  flows  away  from  the 
wound,  and  not  over  the  instruments  of  the  surgeon ;  (2)  The  same 
vessels  do  not  need  to  be  tied  more  than  once.  Next,  the  growth  is 
freed  at  the  sides  and  above.  This  step  is  comparatively  easy  over 
the  parotid,  but  adhesions  to  or  infiltration  of  the  sterno-mastoid  will 
be  difficult  to  deal  with.  There  should  be  no  hesitation  in  removing 
the  upper  part  of  the  muscle.  Every  vessel  is  carefully  secured,  and 
oozing  is  checked  by  firm  pressure  (sterilised  adrenalin  solution, 
1-1,000,  may  be  useful)  while  the  surgeon  is  engaged  with  some  other 
part  of  the  growth.  Gradually  as  the  growth  is  pulled  in  difierent 
directions  and  freed  by  blunt  dissection — a  strong  pair  of  blunt-pointed 
curved  scissors,  used  both  closed  and  open,  will  be  found  very  useful — 
the  growth  comes  forward  more  and  more,  and  is  finally  only  attached 
about  the  styloid  process  and  pharynx.  Here  any  bands  of  fascia  or 
what  looks  like  fascia  must  be  carefull}'  examined  and  ligatured  if 
needful ;  the  upper  part  of  the  external  carotid  or  its  terminal  branches 
must  be  found  and  ligatured  if  possible  before  they  are  divided.     There 


*  Prof.  Billroth,  qiioted  by  Mr.  Butlin  (Zoc.  !«/?•«  cif.,  p.  118),  considers  that  facial 
paralysis  from  the  pressure  of  a  parotid  growth  is  a  sign  that  this  is  probably  a  carcinoma, 
for  the  sarcomata  and  other  tumours  rarely  produce  paralysis  by  pressure,  although 
paralysis  frequently  follows  the  operation  for  their  removal. 

t  The  more  adherent,  discoloured — viz.,  reddish-purple — arc  the  integuments,  the 
more  unfavourable  is  the  prognosis. 
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must  be  no  hurrying  at  this  stage,  and  the  wound  must  be  bloodless 
while  any  deep  dissection  is  going  on. 

In  addition  to  the  free  oozing,  and  the  presence  of  important  vessels, 
other  difficulties  which  may  present  themselves  are  the  breaking  down 
of  a  soft  growth,  thus  baffling  attempts  at  complete  extirpation,  and 
the  strong  processes  of  fibrous  tissue  which,  passing  normally  from  the 
parotid  to  some  important  adjacent  structures — viz.,  the  digastric,  the 
internal  pterygoid,  and  the  carotid  sheath — are  now  liable  to  be  either 
increased  in  density,  or  softened  by  extension  of  the  growth.  Where 
the  surgeon  is  uncertain  as  to  complete  extirpation,  formalin  or  zinc 
chloride  (p.  434)  should  be  applied,  and  an  injection  of  morphia  given 
afterwards,  unless  contra-indicated.  If  any  bleeding  persist  low 
down,  Spencer  Wells's  forceps  should  be  left  on  for  36  hours.  Drainage 
from  the  deepest  part  of  the  wound  is  always  to  be  employed. 

Two  points  require  especial  attention  here — viz.,  the  amount  of  facial 
paralysis  which  may  be  expected,*  and  the  hsemorrhage. 

Facial  Paralysis. — While  in  the  case  of  a  smaller  growth,  if  the 
nerve  has  only  been  bruised,  or,  when  divided,  if  the  ends  have  been 
placed  in  contiguity,  union  may  take  place,  and  the  paralysis  gradually 
disappear,  f  in  the  case  of  really  malignant  growths  the  question  of 
future  deformity  must  be  set  aside,  and  the  nerve  divided  as  soon  as 
seen. 

Best  Modes  of  meeting  Haemorrhage. — The  chief  vessels  which 
will  be  met  with  are  the  superficial  temporal,  transverse  facial, 
occipital,  posterior  auricular,  internal  maxillary,  and  external  carotid. 
The  external  jugular  vein  and  the  large  communicating  branches 
between  it  and  the  internal  jugular  are  sure  to  be  cut,  while  the 
internal  jugular  vein  is  almost  certain  to  be  seen  in  the  bottom  of  the 
wound. 

It  must  be  remembered  that  not  only  will  all  the  al)ove  vessels  be 
liable  to  be  much  enlarged,  but  numerous  other  unnamed  anastomoses 
will  be  present. 

The  common  carotid  has  several  times  been  tied  prior  to  this  opera- 
tion. In  my  opinion,  ligature  of  the  external  carotid  with  all  the 
accessible  branches  is  greatl}'  to  be  preferred  {q.v.). 

If  ligature  of  the  common  carotid  is  to  be  made  use  of  here,  I  hold 
tliat  it  should  be  reserved  for  those  cases  in  which  the  surgeon  decides 
to  attack  a  very  soft  and  vascidar  growth,  as  here  the  vessels  may  be 
very  numerous  and  difficult  to  isolate,  and  ligatures  may  not  hold.  In 
such  a  case,  instead  of  tying  the  common  carotid  and  thus  exposing  the 
patient  to  the  risks  of  brain  mischief,  it  would  be  better  to  pass  a  loop 
of  chromic  catgut  ligature  around  the  vessel,  loosely  tied,  and  to  ask 
an  assistant  to  keep  up  tension  on  this  whenever  bleeding  takes  place. 
This  method  seems  to  have  been  first  used  by  M.  Roux,  and  later  by 
Mr.  Rivington  {Med.-Chir.  Trans.,  vol.  Ixix.  p.  72)  and  Sir  F.  Treves 

*  If  the  surgeon,  especially  in  less  serious  cases,  when  making  any  deep  incision  that 
is  needful,  can  manage  not  to  go  above  the  level  of  a  line  drawn  horizontally  three- 
quarters  of  an  inch  below  the  lobule  of  the  ear,  he  will  avoid  any  serious  interference  with 
the  trunk  of  the  facial  nerve,  and  thus  escape  the  risk  of  permanent  paralysis. 

t  This  gradual  improvement  is  alluded  to,  with  a  case  in  point,  in  my  article,  loc, 
supra  cit.  Mr.  Butlin  ("  Operative  Treatment  of  Malignant  Disease,"  p.  120)  suggests  nerve 
suture. 
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(Lrt»rr7,  Tanuarv  21,  188S).  Seo  Section  011  "  LigJiturc  of  tlie  Coiinnou 
Carotid." 

In  dealinfj  with  any  large  veins  the  risk  of  the;  ontnuicc  of  air  should 
he  prevonted  hy  niakinj^f  finger-pressure  on  tlie  cardiac  side;,  oi-  hy 
securing  tlieni  witli  (U)uhlc  ligatures  before  they  are  cut. 

If  till'  wound  has  ])ecoine  infected — and  sometimes  in  llnisc  opei'ati(»ns 
near  the  mouth  and  nose  it  is  impossible  to  keep  the  bandages  from 
shifting — the  surgeon  must  always  he  prepared  for  the  accident  of 
secondary  hniniorrhage.  And  on  account  of  the  same  risk  the  actual 
cautery  should  never  he  used  at  the  bottom  of  a  very  deep  wound  near 
to  any  susj)icions  tissues,  if  it  can  possibly  he  avoidcul.  If  some  kind 
of  caustic  be  re([uired,  zinc  chloride  paste,  usiid  with  the  precautions 
given  at  p.  434,  would  be  preferable  from  the  absence  of  factor  witli 
which  it  works  ;  and  formalin  better  still. 

OPERATIVE    TREATMENT    OF    NiEVI.* 

The  first  question  which  usually  arises  is  whether  these  growths 
should  be  operated  on  at  all,  or  whether  they  may  be  safel}'  left  to 
themselves.  While  there  is  a  distinct  tendency  for  ntevi,  after  a  term 
of  life,  to  undergo  fibro-cystic  change,  I  doubt  if  this  tendency  to 
spontaneous  disappearance  is  as  high  as  Dr.  J.  Duncan  {Edin.  Med. 
Journ.,  1886,  vol.  i.  p.  702)  put  it — viz.,  that  "  certainly  more  than 
half  are  thus  naturally  cured."  In  private  practice,  where  a  naevus  is 
not  extending,  t  where  it  is  in  neither  a  dangerous  nor  a  conspicuous 
place,  it  is  justifiable  to  watch  the  naivus,  remembering  that  the  times 
of  teething  and  of  puberty  may  bring  about  atrophy  or  increase,  and 
that  the  former,  while  often  spontaneous,  is  most  likely  to  follow  one 
of  the  exanthemata.  But  where  a  ntevus  has  any  of  the  cavernous 
element  about  it,  when  it  occupies  a  dangerous  site,  one  where  irrita- 
tion of  any  kind  is  likely  to  bring  about  hajmorrhage — e.g.,  scalp,  lips, 
tongue,  i)alate,  genitals,  rectum,  fingers,  or  toes — or  where  the  site  is  a 
cons])icuous  one,  no  time  should  be  lost  in  effecting  a  cure. 

While  admitting  that,  after  a  year,  there  is  a  distinct  tendency  for 
a  naevus  to  become  stationary,  and  often  to  degenerate  ultimately,  I 
should  advise  operative  treatment  in  nearly  all  cases,  for  the  following 
reasons : — (i)  During  its  growing  and  stationary  stage  the  navus  is 
always  a  source  of  anxiety  and  often  of  disfigurement.  (2)  This 
growing  stage  connnonly  lasts  for  the  first  year.  When  a  na?vus 
appears  to  he  stationary,  or  even  cicatrising  at  its  centre,  it  may  be 
spreading  at  its  periphery.  (3)  In  hospital  practice  there  is  the 
greatest   difliculty   in   persuading    the    mother   to   put   up    with   any 

*  I  have  spoken  of  their  treatment  now  for  convenience  sake,  and  because  of  their 
great  importance  on  the  face. 

f  On  this  point  Mr.  Waterhouse  (^Clln.  Journ.,  Aug.  25,  1897)  gives  the  following 
hints  : — "  In  certain  cases  the  surgeon  can,  with  some  degree  of  certainty,  foretell  the 
progress  of  the  nasvus.  If  the  nuevus  is  uniformly  compressible,  soft,  and  highly  vascular, 
approaching  to  a  bright  red  colour,  especially  at  the  margins,  it  is  fairly  safe  to  predict 
that  it  will  increase  in  size."  Mr.  Waterhouse  advises  that  the  surgeon  should  hold  his 
hand  in  all  naivi  which  are  not  increasing,  in  infants.  But  often  the  surgeon  has  not  a 
free  hand  here.     If  he  does  not  advise  operation,  advice  is  usually  sought  elsewhere. 
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deformity  that  is  remediable  in  her  chikl.  (4)  In  early  life  naevi  are 
usually  small,  and  easily  and  safely  cured.  (5)  The  spontaneous  cure 
of  a  large  nasvus  may  leave,  by  puckering  or  redundant  folds  of  the 
skin,  far  more  deformity  than  that  of  an  operation.  Before  describing 
the  different  operative  measures  I  would  remind  my  younger  readers — 
(a)  that  there  is  no  method  suited  to  all  cases  ;  (/3)  that  it  is  very  easy, 
by  using  heroic  means  and  doing  too  much,  to  cause  needless  scarring; 
(y)  that  during  the  cure  of  large  nsevi  in  early  life  the  patients  are 
liable  to  pyrexial  attacks  and  grave  malaise.  These  are  not  at  all 
uncommon  during  the  cure  of  large  nffivi,  even  though  asepsis  be 
maintained. 

Different  Methods. — I  shall  only  speak  at  any  length  of  four  of  these 
— viz.,  excision,  electrolysis,  subcutaneous  discission,  and  the  cautery. 
By  one  of  these,  or  by  two  combined,  all  neevi  can  be  satisfactorily 
dealt  with.     Other  methods  will  only  be  briefly  alluded  to. 

(i)  Excision. — I  have  used  this  method  very  largely  for  nearly  all 
subcutaneous  and  mixed  nrevi  save  those  on  the  face,  and  for  many 
large  cutaneous  ones  where  the  scar  will  be  hidden.  There  is  a  very 
great  probability  of  primary  union ;  it  is  a  rapid  method,  leaving  no 
slough  to  separate,  as  is  the  case  with  the  cautery  or  ligature,  and 
needing  no  repetition,  as  in  electrolysis.  Two  points  require  notice  ; 
one  is  the  risk  of  hemorrhage.  This  is  met  by  working  rapidly,  by 
judiciously  applied  finger-pressure,  by  keeping  wide  of  the  nevus  (if  the 
incisions  are  made  outside  the  nevus  the  hemorrhage  is  not  serious, 
save  in  large  nevi  in  infants),  and,  where  the  bleeding  will  be  severe,  by 
using  the  method  of  Mr.  Davies-Colley.  My  late  colleague  passed  two 
needles,  at  right  angles  to  each  other,  beneath  the  base  of  the  nevus, 
and  twisted  around  and  below  them  a  fine  drainage-tube  (this  may 
be  kept  tight  by  clamping  it  in  Spencer  Wells's  forceps) ;  below  all, 
two  or  three  silver  sutures  are  passed  deeply.  After  the  nevus  has 
been  removed,  the  needles  and  drainage-tube  are  withdrawn,  and,  before 
bleeding  can  occur,  the  sutures  are  quickly  twisted  up.  The  other 
point  is  the  advisability  of  leaving  any  nevoid  skin  in  the  excision  of 
a  large  mixed  nevis.  While  the  greater  part  of  the  diseased  skin 
should  always  be  removed,  narrow  strips  left  on  either  side  will, 
usually,  slowly  take  on  a  natural  colour.  The  wound  is  carefully 
united  with  sutures  of  fine  fishing-gut  and  horsehair;  wire  has  the 
advantage  of  being  quickly  twisted  when  the  hemorrhage  is  free. 
Usually  no  drainage  is  required.  Where,  after  excision  of  large  nevi 
on  parts  concealed,  such  as  the  trunk  and  limbs,  it  is  impossible  to 
bring  the  edges  of  the  wound  together,  skin-grafting  b}'  Thiersch's 
method  (p.  233)  may  be  emploj^ed.  I  would  give  a  caution  to  my 
younger  readers  with  regard  to  excision  of  subcutaneous  nevi  over 
the  abdomen  in  infants  or  little  children.  In  these  cases  there  will 
be  additional  need  of  strict  asepsis,  for,  at  this  age,  the  abdominal 
wall  is  extremely  thin,  and,  if  suppuration  occur,  a  fatal  peritonitis 
may  result.  In  some  instances  of  deep-seated  extensive  nevi  of  the 
side  of  the  face,  excision  can  only  be  used  in  conjunction  with  electro- 
lysis. In  such  cases  excision  should,  whenever  possible,  be  employed 
first,  before  the  parts  are  altered  by  the  electrolysis.  One  more 
occasion  when  excision  will,  sometimes,  be  found  useful  is  when  a 
nevus  has  been  cured  by  some  other  means  and  an  ugly  scar  left — 
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r.fi.,  at  the  root  of  tlic  nose.  If  it  be  possible  to  get  the  edges  together 
and  to  secure  piiiiiary  union,  excision  will, hero,  greiitly  improve  mutters. 

(2)  Klri'lrolj/sia. — 'J'liis  method  Juis  the  great  advantage  of  leaving  a 
minimum  of  scar*  or  [)iicker  behind  it,  and  what  scar  there  is,  is  of 
good  colour.  Other  advantages  arc;  that  there  is  ]U)  bleeding,  no 
danger,  and  little  or  no  pain  after  the  operation.  The  chief  disadvan- 
tage is  that  it  requires  several  sittings — on  an  average,  four  or  five  — 
and,  as  an  interval  of  six  weeks  shoidd  elapse  betw(!en  each,  the  treat- 
ment is  spread  over  a  considerabh;  time.  For  this  reason  the  method 
is  not  suited  to  hospital  patients,  who,  usually  of  limited  intelligence, 
are  ill  content  if  the  blemish  is  not  speedily  removed.  With  patients 
of  more  intelligence  and  a  better  rank  in  life,  the  following  sh(juld  be 
insisted  upon — i.  That,  while  electrolysis  is  not  expeditious,  it  is  the 
slow,  gradual  fading  of  the  na^vus  which  gives  the  best  after-result. 
2.  That  the  chief  object  of  the  operator  is  to  stop  the  growth,  and 
then  to  wait  patiently,  unless  the  nsDvus  re-develops  or  its  subsidence 
is  nnich  delayed.  Electrolysis  is  best  suited  to  those  n^evi  which  are 
unsuited  to  excision,  and  where  the  cautery  will  leave  a  conspicuous 
scar — e.g.,  upon  the  face,  and  especially  upon  the  eyelids  and  nose. 
In  the  following  account  of  electrol3'sis  I  shall  quote  from  the  writings 
of  established  authorities  on  the  subject,  from  whom  I  have  learnt 
very  much. 

Dr.  W.  Newman,  of  Stamford,  writes  (Brit.  ]\Icd.  Jourii.,  1882,  vol.  ii. 
p.  248) :  "  The  cases  for  which  electrolysis  is  eminently  suited  are 
superficial,  dark-coloured,  sluggish,  vascular  growths,  which  do  not 
possess  special  or  abundant  blood-supply.  They  w'aste  away  after  one 
or  two  sittings,  as  a  matter  of  moral  certainty.  Next  in  order  are  those 
ntevi  which,  agreeing  with  the  above  in  their  actual  vascularit}',  yet 
have  much  more  of  surface-covering,  and  which  do  not,  therefore,  so 
readily  declare  the  conditions  of  their  blood-supj^ly.  A  majority  of 
these  cases  wall  probably  be  found  to  be  quite  amenable  to  the  electric 
current.  On  the  other  hand,  the  cases  in  which  electrolysis  w'ill  not, 
at  least  as  a  rule,  succeed,  are  those  which  are  intensely  vascular, 
which  are  rapidly  growing,  and  which  it  is  fair  to  conclude  have  more 
or  less  direct  communication  with  blood-vessels." 

Dr.  J.  Duncan  {loc.  infra  cit.)  thus  described  the  method  which  he  had 
done  so  much  to  improve  :  "  After  trying  many  batteries  of  constant 
current,  I  have  reverted  to  the  Bunsen  or  Sniee  with  four  to  six  cells  of 
large  size.  In  the  Infiruuiry,  where  it  can  be  prepared  by  others,  I  use 
the  Bunsen  of  four  cells,  as  giving  the  largest  amount  of  chemical 
work  with  the  least  tension.  But  in  private,  Smee's  battery  with  plates 
about  4  inches  by  6,  and  having  six  cells,  is  most  convenient.  It  is  less 
dirty,  has  only  one  fluid,  and  is  equally  effective."  Before  oi)erating, 
the  poles  should  be  tested  in  saline  water,  and  only  used  if  the  evolution 
of  gas  is  copious  and  continuous. 

The  needles  recommended  are  those  introduced  by  Prof.  Fraser  and 
Dr.  Duncan.  They  should  be  insulated  with  vulcanite.  The  length 
of  the  exposed  jjoint  should  var}'  from  ^  to  f  inch,  according  to  the  size 
of  the  nsevus.     Steel  is  the  best  material ;  but  the  jiositive  pole,  if  of 

•  Dr.  L.  Marshall  (loc.  infra  cit,^  claims  another  advantage  for  the  scar — viz.,  that  it 
does  not  tend  to  contraction  in  loose  tissue  like  that  of  the  eyelids. 
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steel,  requires  re-sharpening  after  each  operation,  because  it  is  acted  on 
electrolytically.  Both  poles  should  be  introduced,  as  giving  most  work 
in  the  least  time.  In  small  nrevi  the}'  are  best  placed  parallel,  and 
equidistant  from  each  other  and  from  the  sides  of  the  tumour.  In 
large  neevi.  Dr.  Duncan  moves  them,  especiall}'  the  negative,  from 
place  to  place,  and  introduces  them  through  new  punctures.  If  left 
stationarj',  the  action  rapidly  diminishes  after  ten  or  fifteen  minutes, 
on  account  of  the  slough  with  w^hich  they  surround  themselves.  It  is 
necessary  to  watch  very  closely  the  growing  induration  round  each 
needle.  It  increases  slightly  even  after  the  needles  are  w^ithdrawn, 
and  the  action  must  be  stopped  before  the  skin  is  involved.  If  the 
needles  be  very  slowl}^  withdrawn  while  the  battery  is  still  working,  so 
as  to  cauterise  slightly  their  track,  not  a  single  drop  of  blood  will  flow, 
otherwise  pressure  should  be  applied  for  a  few  minutes.  The  nsevi 
should   then   be   covered  with   aseptic  wool  and  collodion.     In  large 

Fig.  147. 


Electrolj-sis  needles  for  use  with  constant  current  batteries  with  serrefine  holders. 
(Down  Bros.'  Cat.) 

nsevi  too  much  must  not  be  done  at  one  sitting  or  in  one  place.  The 
slough  has  to  be  absorbed,  and  it  is  better  to  establish  several  small 
sloughs  at  different  parts  than  a  great  mass  at  one.  An  anassthetic 
is  required. 

Dr.  Lewis  W.  Marshall,  of  Nottingham  {Lancet,  vol.  i.  i88g,  p.  73 ; 
Brit.  Med.  Journ.,  vol.  i.  1897,  p.  273),  advises  as  follows  :  "I  always 
use  the  positive  pole  with  one  or  more  needles,  according  to  the  size  of 
the  growth  and  its  situation.  The  needle  (or  needles,  as  the  case  may 
be)  is  moved  about  systematically  to  attack  the  growth  in  various 
parts.  This  is  done  without  withdrawing  the  needle  after  it  has 
remained  long  enough  in  one  spot  to  produce  some  effect.  It  is  wiser 
at  first  to  work  Avell  away  from  the  surface  of  th^  tumour,  especially 
in  raised  naevi  which  are  very  florid,  to  avoid  risk  of  destroying  the 
thin  covering.  The  circuit  is  completed  by  attaching  a  rheophore  to 
the  negative  pole  ;  by  this  we  avoid  an  unnecessary^  puncture,  and  I 
find  that  the  process  is  equally  effectual.  I  have  not  yet  succeeded 
in  finding  a  good  means  for  insulating  needles,  and  the  scar  left  by  the 
negative  needle  is  brown  and  very  disfiguring.  I  also  prefer  to  use 
the  positive  instead  of  the  negative  pole,  because  it  is  slower  in  its 
action,  and  therefore  less  likely  to  lead  to  sloughing,  and  the  bleeding 
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on  witlulniwiil  of  the  needle  is  much  less  troublesome.*  The  number 
of  cells  used  varies  somewhat,  but  my  usual  custom  is  to  connnence 
with  live  lieclanche  cells  (Silvertown  Battery  (Jompany),  and  inci'casc 
accoiding  to  the  ell'ect  produced.  Ten  cells  are  ^'enerally  suilicient, 
but  in  deep  subcutaneous  nievi  I  have  applied  twenty  cells.  The 
amount  of  tension  caused  must  be  very  carefully  gauged,  cutaneous 
nnevi  being  capable  of  standing  very  little.  Change  in  colour  to  a 
dusky  hue  is  a  good  guide  to  judge  when  it  is  requisite  to  stop 
the  current.  On  withdrawal  of  tht;  needh;  all  that  is  required  is  to 
rotate  it  before  i)ulling  to  free  it,  and  then  paint  tlie  oiifice  with 
collodion." 

Dr.    H.    Lewis    Jones,    who    has    had    large   experience   at  St. 
Bartholomew's  Hospital,  describes  his  methods  in  the  St.  BartJiolo- 
meiv's  llosintal  licports,  vol.  xxx.  p.  206.    He  considers  the  "unipolar" 
method  the   most  useful.       "  Needles  of  platinum  having  been   con- 
nected with  the   negative  pole,  the   circuit  is   completed   through   the 
patient's  body   by   means    of  a   well-moistened    pad    attached   to    the 
l)ositive  pole  and  placed  underneath  the  patient's  back  or  hips.     Small 
currents  are  eni[)loyed,  and  the  nsevus  is  done  gradually.!     The  reason 
why  this  plan  is  preferred  is  because   it  gives   the  operator  one  set  of 
needles  only  to  manage  ;  the  density  of  the  current  in  the  luevus  is 
more  easily  distributed  ;  the  changes  produced  at  each  of  the  needles 
are  alike  to  one  another,  and  there  is  little  or  no  bleeding  after  with- 
drawal of  the  needles.     Further,  the  systematic  use  of  the  same  pole 
makes   it   easier   to  recognise  the  appearances   which    indicate    that 
enough  has  been   done,    so  as  to  stop  the  electrolytic  action  before 
the  stage  of  complete  destruction  and  sloughing.     The  objections  to 
the  unipolar  arrangement  of  needles  are  that  the  current  traverses  the 
body  of  the  child,  who  may,  therefore,  be  ajffected  by  electric  sliocks, 
and  the  positive  pad,  if  not  carefully  managed,  may  produce  an  unde- 
sired  electrolysis  in  the  wrong  place.     The  first  of  these  objections  is 
not  serious  unless  the  nsevus  be  situated  on  the  head,  and  even  then 
with  proper  care  it  becomes  slight,  if  one  remembers  that  the  needles 
should   be  inserted  and  removed   singly  and   gradually,   and   the  full 
strength  of  the  current  turned  on   after  the  insertion  of  the  needles, 
and  turned  off  before  they  are  all  removed.     The  other  danger — that 
of  electrolysis  at  the  seat  of  the  positive  pad — can  be  guarded  against 
by  strict  attention  to  the  pad  and  conducting  wire  ;  both  must  be  com- 
pletely covered  by  moist  material,  as  the  smallest  portion  of  uncovered 
metal  will  produce  destructive  effects  at  the  place  where  it  touches  the 
skin."     The  bipolar  method,  in  which  both  the  poles  are  inserted  into 
the  naevus,  is  carried  out  by  Dr.  Jones  by  means  of  his  fork-electrodes, 

*  Another  advantage  of  the  positive  pole  is  that  here,  as  in  aneurysm,  it  proiluccs  a 
clot  which  is  fairly  firm  and  useful  in  organising  ;  the  negative  pole,  on  the  other  hand, 
yielding  one  which  is  soft  and  frothy,  and  of  less  value. 

t  "  It  may  be  taken  as  a  principle  of  the  electrolytic  treatment  that  the  current  should 
not  be  pushed  to  such  an  extent  as  to  cause  the  nievus  to  slough.  It  follows  as  a  rider 
to  this  that  electrolysis  can  very  seldom  be  used  so  as  to  get  rid  of  a  ntevus  at  one 
operation,  unless  it  is  quite  a  small  one,  for  where  this  is  attempted  the  result  is  almost 
certain  to  be  a  slough,  and  should  be  regarded  as  an  unfavourable  termination.  If  the 
na3vus  is  very  small,  that  is  to  say  under  a  fifth  of  an  inch  in  diameter,  it  may  be 
completely  destroyed  in  one  sitting." 
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in  which  two  to  five  needles  can  be  arranged,  firmly,  parallel  to  one 
another,  thus  easily  controlled  and  evenly  distributing  their  action  on 
the  tissues.  If  the  needles  are  used  in  the  ordinary'  way,  care  must  be 
taken  to  keep  them  parallel,  not  to  allow  their  i^oints  to  come  in  con- 
tact, thus  producing  needless  shock,  and  to  keep  them  at  regular  dis- 
tances from  each  other,  from  the  periphery  to  the  centre  of  the 
nsevus,  so  that  the  whole  of  the  nsevus,  centre  and  perii^hery  alike, 
may  be  acted  upon.  If  the  needle-points  convei'ge  to,  and  thus  the 
current  is  concentrated  in,  the  centre  of  the  nsevus,  sloughing  is  likely 
here,  while  the  periphery  will  escape.  As  to  the  strength  of  current 
used.  Dr.  H.  Lewis  Jones  advises  as  follows  :  "  The  best  way  of 
specifying  the  current  is  to  take  into  consideration  the  number  of 
needles  used,  and  to  say  that  for  every  inch  of  needle  in  the  nsevus, 
twenty  to  thirty  milliamperes  is  sufl&cient.  Thus,  if  four  negative 
needles  are  inserted  to  a  quarter  of  an  inch  apiece,  the  total  current 
may  be  twenty  or  thirty  milliamperes."  The  needles  used  may  be  of 
platinum,  one  advantage  of  which  is  that  they  may  be  attached  to 
either  pole.  The  only  objection  to  them  is  the  difficulty  of  rendering 
them  really  sharp.  If  steel  or  copper  needles  are  used  they  must  be 
attached  to  the  positive  pole.  The  needles  should  be  isolated  with 
vulcanite  for  a  full  half  of  their  length,  otherwise  sloughing  will  occur 
at  the  point  of  their  puncture.  Before  use  the  needles  should  be 
boiled.  When  introduced  their  points  must  not  be  allowed  to  approach 
the  surface  of  the  ntevus  too  closel}^  or  sloughing  and,  later  on,  sepsis 
will  occur.  The  progress  of  electrolysis  is  best  judged  by  the  indura- 
tion which  takes  place,  also  by  any  discoloration  at  the  points  of 
entrance  of  the  needles.  A  greyish  spreading  zone  here  indicates 
that  it  is  time  to  withdraw  and  re-insert  the  needle.  Blackening  at 
any  part  denotes  that  sloughing  will  ensue  there.  Before  the  needles 
are  withdrawn  the  current  should  be  shut  oft",  but  not  abruptly.  The 
only  dressing  needed  is  a  little  salicylic  or  iodoform  wool,  kept  on  with 
iodoform  and  collodion  till  the  punctures  are  healed. 

(3)  Subcutaneous  Discission. — This  is  an  excellent  means  of  obliter- 
ating a  n£evus  without  scarring,  introduced  by  Dr.  Marshall  Hall.  A 
cataract-needle  or  a  fine  tenotome  is  passed  from  a  point  about  a  line 
from  the  margin  of  the  njevus  to  the  opposite  extreme  edge  of  the 
growth.  The  needle  is  then  withdrawn  almost  to  its  point  of  entrance, 
and  pushed  again  through  the  nsevus  at  about  ^  inch  from  the  line  of 
the  first  puncture,  and  so  on  till  the  lines  of  puncture  take  a  fan-like 
shape.  Tlie  number  of  times  which  the  needle  is  passed  will  vary, 
according  to  the  size  of  the  nsevus,  from  ten  to  forty.  Each  passage 
must  be  just  removed  from  the  last.  Should  the  needle  penetrate  the 
skin,  pressure  must  be  applied.  This  method  is  best  adapted  to  sub- 
cutaneous or  mixed  nsevi  of  moderate  size.  In  nsevi  of  the  lids,  where 
removal  or  destruction  of  the  tarsal  plates  will  tend  to  scarring,  this 
method  deserves  a  trial,  when  electrolysis  is  not  at  hand.  After  a  few 
weeks  repetition  may  be  needful.  For  superficial  nsevi,  e.g.,  of  the 
lids  or  tip  of  the  nose,  scarification  with  a  fine  and  sharp  knife  (p.  426) 
often  gives  good  results. 

(4)  Cautery  orlgnijmncture. — Paquelin's  cautery  is  usually  employed, 
the  large  blade  at  a  dull  cherry-red  heat  being  carefully  wiped  over  a 
cutaneous    nsevus,    and    the    fine    point    used   for   the    subcutaneous 
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ones.  'J'liis  is  made  to  pcuctniti!  the  skin  ut  one  spot,  and  tlien  made 
to  traverse  tlie  nievus  in  several  directions  from  the  one  punetnif.  ll 
is  elVeetual,  but  the  more  1  saw  of  it  the  less  1  liked  it,  owin^  to  the 
larj^'e  seal's  it  leaves.  Thus  the  hlaek  sinus  or  sinuses  left  after  the 
operation  with  a  red  nnir^'iu  of  scorched  skin  supi)Ui-ate  and  lieal 
iedii)usly,  and  with  much  disfigurement  in  exposed  i)laces.  1^'uither- 
more,  while  the  slough  is  being  detached  the  health  of  an  infant  or 
little  child  often  suffers  consideraldy.  The  small-sized  Patpielin's 
cautery,  recently  introduced,  is  greatly  to  be  jjreferred  t(j  that  in 
ordinai-y  use,  but  best  of  all  is  a  cautery-battery  with  the  fiii(;  platinum 
l)oints  and  porcelain  burners  which  any  electrician  can  su[)ply.  li',  in 
hospital  practice,  the  surgeon  arranges  for  his  ntevus  cases  to  attend 
on  one  day,  there  should  be  no  difiiculty  about  the  battery  being  ready. 
The  amount  of  scarring  left  is  far  less  than  that  by  the  Paquelin's 
cautery.  No  anoBsthetic  is  recjuired  with  either  in  infants,  the  pain 
being  momentary.  I  will  take  the  opportunity  here  of  drawing 
attention  to  a  most  useful  warning  by  Mr.  Waterhouse  {loc.  supra  cit.), 
which  applies  to  treatment  of  na^vi  by  ignipuncture  and  caustics  : 
"  In  mixed  nrovi  it  is  necessary  to  procure  destruction  of  the  sub- 
cutaneous portion  of  the  growth,  and  the  cure  of  the  cutaneous  part 
as  a  rule  follows.  Times  wdthout  number  have  I  seen  cases  in  which 
the  treatment  adopted  has  been  destruction  of  the  skin  portion 
with  caustics.  This  has  resulted  in  ugly  scarring,  and  the  sub- 
cutaneous portion  of  the  growth  has  not  been  m  any  way  influenced 
for  good."  A  very  simple  form  of  cautery  for  those  stellate  patches 
which  appear  on  girls'  faces  long  after  infancy,  "  spider  utevi,"  is 
supplied  by  a  needle  heated  or  dipped  in  nitric  acid.  An  aniesthetic 
should  be  given.  Another  excellent  means  for  healing  minute  na;vi  is 
to  make  a  puncture  with  a  tenotome,  and  apply  for  a  few  seconds  a 
finely  pointed  stick  of  silver  nitrate. 

(5)  Application  of  Caustics — e.g.,  Sodium  Ethylate  and  Nitric  Acid. 
— These  are  suitable  for  cutaneous  nsevi.  Ethylate  of  sodium,  introduced 
by  the  late  Sir  B.  W.  llichardson,  is  the  one  generally  used  as  being 
less  painful.*  It  should  be  api)lied  daily  for  two  or  three  days  ;  a 
crust  tiien  forms  :  when  this  drops  oft"  the  nsevus  will  be  found  to  be 
cured  if  the  application  has  been  sufticient.  Nitric  acid  is  much 
more  powerful ;  careless  use  of  it  may  produce  most  odious  scars. 
AVhatever  caustic  is  used,  it  is  well  to  smear  the  parts  around  with 
vaseline,  and  the  pointed  wood  or  glass  rod  used  should  carry  only  just 
enough  of  the  acid,  and  none  to  drop  about. 

(6)  Scarification. — I  have  already  spoken  of  this  method  above.  It 
may,  also,  be  employed  for  any  cutaneous  part  of  a  ua^vus  which  is 
left  in  a  florid  state  after  other  treatment,  or  for  port-wine  stain,  in  the 
same  way  as  advised  at  p.  426. 

(7)  Collodion. — This  may  be  tried  in  tiny  cutaneous  nsevi.  These 
can,  however,  be  better  treated  otherwise.  In  nearly  all  other  nsevi  it 
is  a  placebo,  but  not  ahvays  a  harmless  one,  as  it  wastes  time. 

(8)  Vaccination. — This  is  not  to  be  recommended.  From  a  very 
large  number  of  cases  which  I  have  seen  where  this  has  been  used,  I 


*  The  amount  of  pain  is  disputed  :  by  some  there  is  said  to  bo  very  little  at  the  time 
of  application  and  afterwards.     I  have  not  found  that  this  is  the  case. 
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am  of  opinion  that  it  very  rarely  cures  the  nsevus,  while  the  vaccination 
is  not  reliable. 

(9)  Lifiature. — I  have  long  ago  entirely  abandoned  this,  owing  to  its 
painfuhiess,  its  production  of  a  slough  and  large  scar,  and  the  great 
risk  there  is  that  parts  of  the  strangled  mass  may  escape  obliteration. 

(10)  Injection. — This,  as  usually  performed  with  a  preparation  of  iron, 
is  extremely  risky,  and  should  never  be  made  use  of  unless  the  nsevus 
is  securely  surrounded,  as  with  a  ring-forceps.  Several  cases  suddenly 
and  instantaneously  fatal  from  thrombosis  and  embolism*  have  occurred, 
and  a  few  have  been  recorded  {Lancet,  1867,  vol.  ii.  p.  191).  I  well 
remember  witnessing  one  in  my  student  days.  The  late  Mr.  W.  M. 
Coates,  of  Salisbury,  a  surgeon  of  wide  experience,  used  iodine  injection 
with  much  success  {Brit.  Med.  Journ.,  1883,  vol.  ii.  p.  319).  About 
half  a  drachm  of  the  undiluted  tincture  is  thrown  in  slowly  by  means  of 
a  Wood's  syringe  with  a  very  fine  needle.  By  moving  the  point,  the 
tincture  is  tlirown  into  every  part.  On  withdrawing  the  needle,  pressure 
on  the  puncture  is  required  for  a  few  moments.  The  nsevus  hardens 
at  once  and  slowly  disappears.  No  scarring  results.  Mr.  Coates  con- 
sidered tlie  treatment  by  iodine  injection  quite  free  from  any  risk  of 
thrombosis. 

If  injection  is  to  be  emi)loyed,  pure  carbolic  acid  should  be  made  use 
of,  a  minim  being  thrown  in  at  each  puncture,  the  part  being  invariably 
first  shut  off  safely  from  the  general  circulation  b}'  ring  or  padded 
forceps,  or  by  the  plan  of  temporary  strangulation  by  the  ligatures 
figured  at  p.  270  in  part  i.  of  Cheyne  and  Burghard's  Manual  of 
Surgical  Treatment. 

Port-Wine  Stain. — This  troublesome  form  of  cutaneous  nsevus  is  best 
treated  by  the  careful  use  of  caustics,  linear  scarification,  or  the  employ- 
ment of  a  platinum  cautery  kept  at  a  white  heat.  This  should  barely 
touch  the  surface  of  the  stain.  Whichever  method  is  used,  care  must 
be  taken  not  to  destroy  too  much — e.g.,  no  more  than  the  epidermis 
and  superficial  layer  of  the  rete  mucosum — in  the  cases  where  the  stain 
is  thiimest  and  most  diffuse.  Cicatrisation  will  do  the  rest.  Here 
especially,  it  is  very  important  to  maintain  asepsis,  e.g.,  with  iodoform 
or  salicylic  wool,  or  iodoform  and  collodion. 

Large  Hairy  and  Pigmented  Moles, — The  methods  at  hand  in 
these  rare  but  very  troublesome  cases  are  piece-meal  excision  and 
grafting,  electrolysis,  scarification,  and  the  use  of  nitric  acid.  Where 
they  descend  from  the  forehead  and  encircle  the  eye,  great  care  must  be 
taken  not  to  destroy  the  tarsal  plates.  Where  a  large  isolated  patch 
occupies  one  cheek,  piecemeal  excision  and  grafting,  or  comi^lete 
excision  and  a  Wolfe's  graft  (p.  235),  or  one  pedunculated  from  the 
arm,  should  be  tried. 

*  Another  unfortunate  result  is  alluded  to  in  the  footnote,  p.  453. 


CHAPTER  V. 
EXCISION  OF  THE  EYEBALL. 

EXCISION    OF    EYEBALL.* 
Indications. 

i.  New  growths — e.g.,  glioma  of  the  retina,  melanotic  sarcoma  of  the 
uveal  tract. 

ii.  In  the  following  cases  of  injury  and  its  results  : 

(a)  The  eyeball  ruptured  and  collapsed  after  a  blow. 

(b)  A   large,  jagged,  foreign  body  in   the  eye — e.g.,  a   bit    of 

metal,  not  removable  without  inevitable  disorganisa- 
tion. 

(c)  If  (Nettleshii^'s  Diseases  of  the  Eye,  p.  142)  the  wound,  lying 

wholly  or  partly  in  the  dangerous  region,  t  be  so  large 
and  so  complicated  with  injury  to  deeper  parts  that  no 
hope  of  useful  sight  remains. 

(d)  If,  though  the  wound  be  small,  it  lie  in  the  dangerous  region, 

and  have  already  set  up  irido-cyclitis. 

(e)  AVhere  a  small  foreign  body — e.g.,  a  shot  glancing  in  cover- 

shooting — not  removable  by  an  electro-magnet,  gradually 
sets  up  inflammation  and  shrinking  of  the  eye. 
(/)  When  there  is  a  wound  in  the  dangerous  region  compli- 
cated with  traumatic  cataract. 
(g)  When  traumatic  cataract  has  been  set  up  by  a  wound  ^vhich 
is   wholly  corneal,   and   therefore   out  of  the  dangerous 
area,  and  yet  severe  iritis  and  pan-ophthalmitis  come  on 
in  spite  of  treatment, 
iii.  As  part  of  an  operation  for  rodent  ulcer  which  has  extensively 
involved  the  conjunctiva  (p.  434). 

iv.  As  part  of  an  operation  for  removal  of  orbital  tumours — e.g.,  a 
glioma  or  sarcoma  which  has  ruptured  the  sclerotic,  rodent  ulcer, 
scirrhous,  sarcomatous,  bony  growths,  &c.t 

Operation. — The  chief  object  is  to  remove  the  globe  alone,  whenever 
this  is  possible,  leaving  the  muscles  to  coalesce  and  form  a  stump  on 
which  the  artificial  eye  may  be  supported  and  be  movable.  As  much 
conjunctiva  as  possible  should  be  left. 

The  surgeon,  standing  in  front,  having  inserted  a  spring-speculum 
between  the  lids,   snips  with  blunt-pointed  scissors  through  the  ocular 

*  As  the  general  surgeon  may  be  called  upon  to  perform  this  operation  at  any  time, 
and  as  it  should  always  be  practised  on  the  dead  body,  it  is  included  here. 

+  A  zone  nearly  a  quarter  of  an  inch  wide  surrounding  the  cornea. 

X  For  an  excellent  account  of  these  the  reader  is  referred  to  Mr.  Lawson's  article 
Diet,  of  Surg.,  vol.  ii.  pp.  117  et  seq. 
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conjunctiva  close  to  the  cornea  and  all  round  it,  using  toothed  forceps 
to  lift  the  conjunctiva,  and  leaving  enough  at  one  side  to  held  on  by 
the  forceps  during  the  next  step.  This  is  to  open  freely  Tenon's  cap- 
sule, and  catching  up  each  rectus  tendon  (beginning  usually  with  the 
external  rectus)  with  a  strabismus-hook,  to  divide  them  close  to  the 
sclerotic,  leaving  the  cut  end  of  the  external  rectus  long,  in  order  to 
draw  the  eyeball  forcibly  inwards.  The  superior  and  inferior  rectus 
are  then  cut,  and  the  speculum  pressed  back  into  the  cavity  of  the 
orbit  so  as  to  make  the  eyeball  start  forwards.  The  scissors,  blunt- 
pointed  and  slightly  curved,  are  now  passed  back  to  feel  for  the  optic 
nerve,  which  may  be  known  by  its  toughness  and  thickness,  and  which 
is  now  severed  with  one  clean  cut.  The  eyeball  being  drawn  forwards 
with  a  finger,  the  oblique  muscles  and  any  remaining  soft  parts  are  to 
be  cut  close  to  the  globe.  Pressure  is  then  to  be  applied  firml}'  for  a 
few  minutes,  and  for  the  first  ten  hours  pressure  with  sterilised  aseptic 
pads  and  a  bandage  should  be  maintained  to  prevent  temporary  but 
troublesome  haemorrhage. 

In  the  case  of  a  new  growth — e.g.,  glioma — the  optic  nerve  must  be 
divided  as  far  back  as  possible.  The  scissors,  slightly  curved  and  long 
enough  to  reach  to  the  back  of  the  orbit,  are  introduced  on  the  inner 
side,  and  the  nerve  either  cut  as  far  back  as  is  possible  before  the  globe 
is  removed,  or,  after  this  is  done,  the  nerve  is  dissected  out  and  a  fresh 
slice  taken. 

Where  there  is  any  suspicion  of  growth,  as  in  a  glioma  of  the  optic 
nerve,  being  left  behind,  zinc  chloride  paste  should  be  applied,  as  at 
p.  434,  or  formalin  on  strips  of  gauze  may  be  substituted. 

Owing  to  the  early  stage  at  which  dissemination  of  intra-ocular 
sarcomata  takes  place,  and  to  the  tendency  of  gliomata  to  creep  back- 
wards along  the  optic  nerve  towards  the  interior  of  the  cranium,  the 
l^rognosis  very  largely  depends  upon  the  earliness  of  the  extirpation. 
On  this  account  it  should  be  remembered  that  the  earliest  symptoms  of 
these  growths — viz.,  impairment  of  sight  from  partial  detachment  of  the 
retina  by  the  pressure  of  the  growth  behind  it — should  be  most  carefully 
tested  in  suspicious  cases,  this  impairment  of  sight  being  not  usually 
noticed  by  the  patient,  save  accidentally  on  closing  the  sound  eye, 
unless  the  growth  originates  near  the  yellow  spot.  If  later  evidence  is 
waited  for,  such  as  evidence  of  tension  and  pain,  dissemination  or 
recurrence  is  most  probable,  while  the  growth  will  very  likely  have 
perforated  the  eye,  and  the  severer  operation  of  clearing  out  the  orbit 
will  be  required. 

The  following  questions  will  very  likely  arise :  If  there  is  evidence  of 
general  dissemination  of  the  disease,  is  it  expedient  to  remove  the  eye, 
or,  if  this  be  insufficient,  to  clear  out  the  orbit  as  well  ?  In  most  cases 
the  answer  will  be  in  the  affirmative,  in  order  to  save  the  patient  pain 
and  the  misery  of  the  protruding  and  ulcerating  mass. 

If  the  disease  has  recurred,  is  it  any  use  again  to  attack  it  ?  Each 
question  here  must  be  decided  by  itself.  The  answer  will  mainly  depend 
on  the  amount  and  depth  of  the  recurrence,  and  on  the  completeness  of 
the  first  operation.  Thus,  if  the  eye  only  was  removed  at  first,  it  may 
be  wise  to  clear  out  the  orbit  thoroughly. 

In  a  few  most  distressing  cases  in  children  it  is  well  known  that  both 
eyes  are  attacked.     The  question  of  operating  on  the  second  eye  must 
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now  be  I'ticccl.  Mr.  Collins  {Trs.  OphlJt.  Soc,  vol.  xvi.  \).  142)  has 
recorded  lour  cases,  in  each  of  which  three  years  had  passed  since 
the  enucleation  of  the  second  eye,  and  the  patients  were  alive,  with 
no  si^'n  of  recurrence.  Mr.  Lawson*  held  that  if  both  (lyes  are 
affected,  both  should  be  excised,  i)rovidiii^'  that  the  sij^dit  lias  already 
been  destrt)yed.  Jle  had,  on  numy  occasions,  removed  the  scccuid  eye 
to  procure  temporary  relief  from  the  excessive  pain  induced  by  the 
over-distended  globe,  and  when  tliere  had  not  been  the  slightest 
prospect  of  curing  the  disease.  In  each  case  the  operation  gave 
immediate  and  i)erfect  relief. 

The  following  operations  will  occasionally  be  called  for. 

Clearing  oiit  of  the  Contents  or  Exenteration  of  the  Orbit. — The 
following  is  an  instance  of  the  cases  in  which  this  operation  will  be 
justified. 

In  November,  1903,  a  man,  set.  38,  who  had  the  eyeball  removed  for  sarcoma  elsewhere 
in  the  previous  Jul\',  came  under  my  care  for  persistence  of  the  disease.  The  left  orbit 
was  occupied  by  a  f ungating,  bleeding,  sloughy  mass;  the  eyelids  were  not  involved,  and  no 
infiltration  of  glands  could  be  made  out.  An  incision  having  been  made  all  round  the 
orbital  margin  down  to  the  bone  by  means  of  an  elevator,  the  periosteum  was  carefully 
stripped  up  from  the  entire  interior  of  the  cavity  back  to  its  apex.  The  optic  foramen 
was  enlarged  with  a  small  gouge,  and  then  with  fine,  blunt-pointed  scissors  pushed  in  as 
far  as  possible  the  optic  nerve  was  divided.  The  entire  mass  then  came  away  with  its 
coat  of  periosteum.  The  section  of  the  nerve  appeared  quite  healthy.  The  bones  them- 
selves did  not  appear  involved.  The  frontal  sinus  was  explored  and  demonstrated  to  be 
free  from  disease.  The  cavity  was  packed  with  strips  of  sterilised  gauze  wrung  out  of  pure 
formalin,  one  strip  being  carefully  carried  into  the  enlarged  optic  foramen.  These  were 
removed  in  thirty -six  hours,  leaving  the  dry,  black,  odourless  sloughs  so  characteristic  of 
the  use  of  formalin.  The  recovery  was  without  interruption  save  for  severe  pain  during 
the  fii"st  forty-eight  hours.  The  patient  was  seen  by  me  for  nearly  two  years,  and  there 
was  no  reappearance  of  the  disease.  During  the  first  twelve  months  the  above-mentioned 
sloughs  remained  little  altered,  then  they  gradually  became  detached  and  were  removed, 
leaving  a  healthy,  granulating  surface.  During  nearly  two  years  the  man  was  able 
to  continue  his  work  as  a  shepherd  in  Kent.  During  the  detachment  of  the  sloughs 
carbolic  acid  oil  was  applied,  the  patient's  wife  being  directed  to  soak  strips  of  lint 
with  clean  hands  in  a  clean  covered  vessel,  morning  and  evening.  In  January,  1906,  I 
learnt  that  the  opposite  eye  was  attacked  in  September,  1905,  the  patient  becoming  blind 
and  dying  in  two  months  with  paraplegia  and  convulsive  attacks.  Tliere  was  no  evidence 
of  reappearance  of  disease  on  the  left  side.  The  deformity  was,  of  course,  considerable, 
but  when  the  malignancy  of  sarcoma  of  the  eyeball,  its  'speedy  reai)pearance  after  the 
first  operation,  and  the  interval  of  nearly  two  years  in  which  the  patient  remained  well 
are  considered,  the  result,  which  I  hold  to  be  entirely  due  to  the  use  of  strong  formalin, 
may  be  considered  satisfactory. 

Intradural  Growths  of  Optic  Nerve  Itself. 

Mr.  H.  r.  Bennett,  surgeon  to  the  Newcastle-on-Tyne  Eye  Infirmary,  reports  one  of 
these  rare  cases  (^Brit.  Med.  Joiini.,  1905,  vol.  i.  p.  1041).  The  patient  was  a  boy,  a;t.  11. 
From  the  perfect  mobility  of  the  eye  and  its  projection  directly  forwards,  Mr.  Bennett 
had  no  doubt  that  he  had  to  deal  with  a  tumour  situated  within  the  muscular  cone,  and 
from  the  early  loss  of  sight,  with  probably  a  growth  of  the  optic  nerve.  The  eye  was 
removed  with  about  i  '3  cm.  of  apparently  normal  nerve  attached  to  it.  On  inserting  a  finger 
■into  the  orbit,  a  large  growth  could  be  felt  extending  right  down  into  the  optic  foramen. 
In  order  to  remove  the  whole  of  this  mass  a  small  gouge  was  inserted  into  the  apex  of  the 
orbit,  and  the  whole  of  the  growth  was  removed  with  i  cm.  of  healthy-looking  nerve  at 
the  posterior  end  ;  in  fact,  the  nerve  was  partly  torn  away  at  or  very  near  the  chiasma. 
The  growth  was  a  fibroma.     The  patient  was  well  about  six  months  later. 

*  Diet,  of  Surg.,  vol.  ii.  p.  124. 
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Temporary  Resection  of  External  Orbital  Wall. — Kronlein,  in 
order  to  avoid  the  sacrifice  of  healthy  eyes,  and  to  enlarge  the  very 
limited  field  hetween  the  eyeball  and  the  outer  wall,  was  the  first  to 
propose  the  above  method  as  a  means  of  obtaining  access  to  the 
structures  behind  the  eyeball,  Domela  has  collected  {Revue  Med.  de 
la  Suisse  Romande,  1902,  vol.  xxii.  p.  833)  forty-five  cases  in  which 
this  operation  was  performed  and  has  analysed  the  results.  The  con- 
ditions calling  for  it  were  sarcoma,  angioma,  cysts,  endothelioma, 
neuroma,  adenoma,  osteoma,  growths  of  the  optic  nerve  and  sheath, 
injury,  pulsating  exophthalmos,  and  retro-bulbar  suppuration. 

A  curved  incision  is  made  with  its  convexity  forwards  in  the  temporal  region  com- 
mencing at  the  anterior  part  of  the  temporal  crest,  i  cm.  above  the  upper  margin  of  the 
orbit,  extending  along  the  outer  orbital  margin  almost  as  far  as  the  outer  canthus  and 
ending  on  the  zygomatic  arch  midway  between  the  outer  canthus  and  the  auditory 
meatus.  It  is  carried  down  through  the  skin,  aponeurosis  and  muscles,  but,  along  the  orbital 
margin,  only  divides  the  periosteum.  The  periosteum  is  next  separated  with  a  rugine 
from  the  outer  orbital  wall  as  far  back  as  the  spheno-maxillary  fissure  below  and  a  few 
mm.  behind  the  spheno-malar  suture  above,  and  is  partly  retracted  along  with  the  orbital 
contents.  The  exposed  outer  wall  is  now  divided  along  the  following  three  lines  :  (i)  Above, 
from  the  external  orbital  process  of  the  frontal  bone  horizontally  backwards.  (2)  Posteriorly, 
from  the  posterior  end  of  this  incision  obliquely  into  the  spheno-maxillary  fissure. 
(3)  Below,  from  the  base  of  the  orbital  process  of  the  malar  bone  horizontally  backwards 
to  the  anterior  extremity  of  the  spheno-maxillary  fissure.  The  bony  fragment  with  all  its 
adherent  soft  parts  is  displaced  outwards  and  backwards,  the  orbital  periosteum  is  incised 
horizontally,  the  external  rectus  easily  distinguished  and  the  retro-ocular  space  well 
exposed.  At  the  conclusion  of  the  operation  the  orbital  periosteum  is  sutured,  the  bone 
replaced,  and  the  wound  sutured.  Of  the  forty-five  cases  collected  by  Domela  one  patient 
died  from  an  invasion  of  the  cranial  cavity  soon  after  the  operation.  In  six  others  it  was 
needful  to  completely  remove  the  contents  of  the  orbit.  In  the  remaining  thirty-eight  no 
atrophy  of  the  eyeball  followed,  even  when  it  was  necessary  to  divide  the  optic  nerve.  In 
many  cases  vision  was  much  improved.  The  onlj'  inconvenient  efEects  are  said  to  be 
temporary  anesthesia  of  the  cornea,  diminution  of  the  mobility  of  the  eyeball,  and  external 
strabismus. 


CHAPTEH  VI. 
OPERATIONS  ON  THE  NOSE. 

PLASTIC  OPERATIONS  FOR  THE  REPAIR  OF  THE  NOSE- 
ROUGE'S  OPERATION— REMOVAL  OF  NASAL  POLYPI 
—ADENOIDS    OF    NASO-PHARYNX. 

PLASTIC    OPERATIONS    FOR    THE    REPAIR    OF    THE     NOSE 

(Figs.  148  to  153). 

These  operations  will  be  considered  under  the  following  headings: 
(A)  those  for  "saddle-nose"  where  the  bridge  is  lost;  (B)  tiiose  for 
coni{)lete  and  (C)  those  for  partial  restoration.  The  injection  of 
}>araffin  will  be  found  described  at  p.  463. 

Indications. — When  the  patient  is  healthy  and  of  good  vitality ; 
wlien  the  cause  of  the  destruction — viz.,  lupus,  gunshot  or  other 
injury,  syphilitic  ulceration  congenital  or  acquired,  new  growth  {e.g., 
epithelioma  or  rodent  ulcer)  necessitating  removal — is  not  only  checked 
but  soundly  healed.* 

Thus,  when  lupus  has  been  cured,  and  still  more  in  the  case  of 
syphilitic  ulceration,  it  will  be  well  to  wait  six  months  at  least  after 
tiie  disappearance  of  the  disease. 

A.  Operation  for  Saddle-nose. — This  partial  rhinoplasty  will  be 
taken  first  and  by  itself,  as  it  is  one  of  the  most  frequently  indicated, 
and  as  it  is  one  which  gives  the  best  results.  The  condition  presents 
itself  in  varying  degrees  of  deformity.  In  a  typical  case  the  entire 
bridge  is  deeply  depressed,  while  the  cartilaginous  portion  with  the 
subjacent  part  of  the  septum  is  tipped  upwards  and  forwards  by 
cicatricial  contraction,  the  nostrils  looking  forwards  instead  of  down- 
wards. It  may  follow  syphilis  acquired  or  congenital,  depressed 
fracture  or  suppuration,  and  necrosis  after  injury.  That  due  to 
depressed  fracture  is  obviously  likely  to  give  the  best  results.  What- 
ever the  cause,  healing  nuist  be  complete  before  any  operation  is 
attempted.  0[)erative  steps  here  will  probably  be  largely  replaced  by 
the  use  of  parallin. 

The  operator  has  two  indications  before  him:  (i)  to  replace  and  to 
retain  in  its  new  position  the  cartilaginous  part  of  the  nose  ;  (2)  to 
restore  the  bridge.  The  following  account  is  given  in  detail,  as  this 
operation  will  be  fouiul  to  give  the  best  basis  of  the  methods  for  com- 
plete rhinoi)lasty.     Most  of  these  have  now  only  an  historical  value, 

•  In  Sir  W.  JIac  Cormac's  case,  quoted  below,  the  tip  and  alas  of  the  nose  had  sloughed 
iu  infancy,  after  the  injection  of  a  large  naevus  with  the  liquor  ferri  pernitratis. 
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and  do  not  give  permanent  results.  The  credit  of  the  success  of  the 
operation  for  saddle-nose  must  be  given,  in  the  first  and  chief  place,  to 
Konig.  His  method  has  been  improved  by  different  operators,  e.g., 
Israel  and  Watson  Cheyne. 

The  parts  concerned  in  the  operation  are  rendered  as  sterile  as 
possible.  By  a  curved  transverse  incision  at  the  deepest  part  of  the 
dei)ression  which  enters  the  nasal  cavity  and  is  carried  with  sufficient 
freedom  through  all  adhesions  and  what  is  left  of  the  bony  framework 
(with  a  fine  saw  or  a  chisel)  and  through  the  cartilaginous  septum 
sufiiciently  to  liberate  the  soft  parts  of  the  nose  below,  these  are 
replaced  so  that  there  is  no  tendency  for  them  to  spring  back  into  the 
place  where  the  tip  of  the  nose  should  naturally  be.  In  cases  where 
the  skin  over  tbe  upper  tw^o-thirds  of  the  nose  is  sound  and  sufficient 
a  vertical  incision  is  made  from  the  root  of  the  nose  down  its  centre 
to  where  the  curved  transverse  incision  was  made.  At  the  uj)per  end  of 
this  vertical  incision  two  slightly  curved  ones  with  the  convexity 
upwards  are  carried  outwards  for  about  an  inch  at  first,  and  by  this 
means  two  lateral  flaps  are  raised  off  the  centre  of  the  nose.  They 
should  not  be  raised  more  widely  at  this  stage  as  this  step  would  cause 
needless  and  troublesome  haemorrhage. 

The  bridge  to  the  nose  is  then  made  by  taking  a  flap  from  the 
forehead.  Two  incisions  going  down  to  the  bone  beginning  about 
half  an  inch  above  the  root  of  the  nose  and  each  about  one-eighth  of 
an  inch  from  the  middle  line,  are  carried  upwards  to  the  roots  of  the 
hair  if  needful.  A  transverse  cut  of  similar  depth  joins  the  upper  ends 
of  these  incisions.  With  a  narrow  chisel  introduced  first  at  the  sides 
and  then  above,  and  sloped  sufficiently,  the  flap  of  skin  and  external 
table  of  the  frontal  bone  is  raised  from  the  diploe.  When  the  lower 
end  of  the  flap  is  reached  the  bone  is  broken  across  here.  Konig  now 
inverts  the  flap  before  transplanting  it,  so  that  the  shell  of  bone  forms 
the  outer  and  the  skin  the  inner  surface  of  the  nose,  and  brings  down 
a  skin  flap  in  the  usual  way  from  one  side  of  the  forehead  which  is 
placed  on  the  raw  surface  of  the  first  flap.  This  method  may  be 
required  where  the  soft  parts  over  the  bridge  of  the  nose  are  much 
altered  ;  it  obviously  entails  much  more  scarring  than  that  of  Israel 
and  Watson  Cheyne  where  the  second  flap  is  taken,  as  described  below, 
from  the  nose  itself.  The  skin  upon  the  deeper  surface  of  the  flap  is 
shaved  off  where  tliis  is  needful  in  order  to  cause  it  to  adhere  to  the 
remaining  tissues  of  the  bridge,  which  are  also,  in  their  turn,  refreshed. 
In  either  case  the  narrow^  flap  from  the  forehead  must  be  long  enough 
for  its  free  edge  to  be  stitched  with  fine  sterilised  catgut  to  the  tip 
of  the  nose  in  its  normal  position  without  any  tension  whatever.  This 
is  sometimes  difficult  to  ensure  when  the  hairs  grow  low  down  upon  the 
forehead.  If,  to  secure  the  above  object,  the  two  incisions  on  the 
forehead  are  prolonged  downwards,  care  must  be  taken  not  to  imperil 
the  vascularity  of  the  flap. 

The  two  lateral  flaps  which  were  raised  sufficiently  in  order  to  allow 
the  frontal  strip  to  be  placed  in  position  on  the  bridge  of  the  nose  are 
now  carefully  raised  by  curving  outwards  the  two  incisions  at  their 
upper  extremities.  Troublesome  bleeding  is  often  met  with  as  the 
flaps  are  raised.  When  sufficiently  raised  they  are  united  with  sterilised 
horsehair  and  very  fine  salmon-gut  sutures  in  the  middle  line  over 
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the  raw  surface  of  the  median  frontiil  stiip  which  has  heen  reflected 
dowinvai'ds. 

Tlie  incision  in  the  forehead  is  sutured  and  shouhl  h-avc  a  linear 
scar.  In  ahout  a  niontli's  time  the  base  of  the  reflected  frontal  strip 
is  divided,  and  any  redunchmcy  and  fohls  remainiiif^  are  removed  hy 
suturing  the  divided  base  into  place  after  snniU  elliptical  portions  of 
skin  have  heen  removed. 

Messrs.  Watson  Cheyne,  C.B.,  and  liurghavd  (Man.  of  Siirp.  Treat., 
pt.  v.,  p.  155)  reconnnend  the  following  additions  to  the  above  steps. 
"  To  keep  the  tip  of  the  nose  in  position,  we  have  found  it  a  good  plan 
to  take  a  long  splinter  of  a  rabbit's  femur,*  and  to  stick  one  end  of  it 
into  the  tissues  at  the  root  of  the  nose,  and  the  other  into  the  car- 
tilaginous portion  ;  this  forms  a  prop  sufliciently  long  to  keep  the  parts 
in  position."  As  the  newly-formed  bony  bridge  tends  to  sink  dfjwn- 
wards  as  healing  occurs  and,  as  a  rule,  will  not  be  high  enough,  they 
advise  the  adoption  of  the  following.  "After  healing  has  occurred, 
we  have  been  able  to  heighten  the  bridge  to  the  required  extent  by 
turning  aside  the  skin  flaps  again,  and  introducing  pieces  of  bone 
removed  from  the  femur  of  a  newly-killed  rabbit  in  sufficient  quantity 
to  raise  the  bridge  to  its  proper  level."  Care  must  be  taken  not  to 
reopen  the  nasal  cavity  at  the  second  operation,  otherwise  infection  will 
occur  with  risk  of  necrosis  of  the  bone  used. 

B.  Operations  for  Complete  Restoration. — I  have  described 

several  operations,  so  as  to  suit  the  var^'ing  conditions  met  with,  but 


*  The  following  account  of  the  details  of  this  most  important  step  is  taken  from  Mr. 
Watson  Cheyne's  paper  QCl'tn.  Soc.  Trans.,  1899,  vol.  xxxiii.  p.  218). 

"  The  patient,  tet.  18,  had  received  a  severe  injury  to  the  bridge  of  his  nose  (?  fracture) 
when  twelve  years  old,  this  being  followed  by  suppuration  from  the  nose,  and,  during  the 
next  few  months,  by  discharge  of  portions  of  the  nasal  bones.  The  result  was  loss  of  the 
bony  bridge.  There  was  practically  no  bony  bridge  present  ;  some  rough  bone,  no  doubt 
of  periosteal  origin,  could  be  felt  covering  the  space  between  the  two  maxillie  in  the 
situation  of  the  nasal  bones.  There  was,  fortunately,  very  little  tilting  forward  of  the 
tip  of  the  nose,  and  it  was  not  necessary  at  the  operation  to  cut  into  the  nasal  cavity  to 
rectify  this  deformity.  The  patient  having  been  anaesthetised,  a  curved  incision  with  the 
convexity  to  the  right  was  made,  beginning  above  rather  to  the  left  of  the  middle  line  at 
the  root  of  the  nose,  and  terminating  below  rather  to  the  left  of  the  middle  line  about 
half  an  inch  below  the  commencement  of  the  cartilage  of  the  nose  ;  the  convexity  of  the 
curve  at  its  centre  extended  on  to  the  cheek.  The  incision  at  the  upper  part  went  down 
to  the  bone,  and  at  the  lower  part  to  the  nasal  cartilage.  The  flap  was  then  turned  over 
to  the  left,  an  attempt  being  made  to  peel  oS.  the  periosteum  from  the  nasal  bones, 
which,  however,  failed  owing  to  the  great  irregularity  of  the  new  bone.  While  the 
bleeding  was  being  arrested  by  pressure,  a  rabbit  was  killed  by  chloroform,  immersed  in 
bichloride  of  mercury  solution  (i  in  2000)  to  fix  the  hair,  and  rapidly  skinned  by  one 
of  the  dressers.  One  of  the  thighs  being  then  disarticulated  at  the  hip,  the  soft  parts 
over  the  femur  were  detached,  the  periosteum  being  left,  and  with  a  pair  of  cutting 
pliers  the  bone  was  split  up  longitudinally  into  several  fragments.  The  wound  being 
now  uncovered,  a  fragment,  about  two  inches  in  length,  was  first  inserted  into  the  nasal 
cartilage  at  the  lower  part,  pushing  down  the  tip  of  the  nose,  and  then  wedged  against 
the  frontal  bone  at  its  upper  part.  Four  or  five  smaller  fragments  were  now  laid  around 
this  till  the  necessary  height  for  the  bridge  was  obtained.  The  skin  flap  was  then 
replaced,  but  before  it  could  be  made  to  meet  it  was  necessary  to  undermine  it  well 
towards  the  left  side.  The  wound  healed  by  first  intention,  but  ten  days  after  the 
operation  a  little  glairy  fluid  was  let  out  at  the  upper  part.  The  result,  nine  months 
later,  was  excellent." 


456  OPERATIONS   ON    THE   HEAD   AND   NECK. 

it  is  increasingly  rare  to  meet  with  cases  requiring  complete  restora- 
tion of  the  nose.  The  first  three  of  the  following  will  be  found  most 
useful. 

1.  Methods  by  double  or  superimposed  flaps,  based  upon  that  of 
Konig. 

2.  Keegan's  Operation  (Figs.  148,  149). 

3.  Syme's,  from  the  Cheeks  (Figs.  150,  151). 

4.  The  Indian  or  Frontal. 

5.  The  Italian  or  Tagliacotian. 

Before  deciding  which  operation  he  will  make  use  of  in  restoring  the 
nose,  the  surgeon  will  investigate  the  following  points  :  How  far  is  the 
bony  framework  of  the  nose  destroyed?  If  the  cartilages,  septum, 
vomer,  ethmoid,  and  nasal  bones  are  much  removed,  however  well 
made  the  single  frontal  flap,  and  however  skilfully  it  is  adjusted,  it  will 
tend,  after  looking  extremely  well  at  first,  to  sink  down  to  the  level  of 
the  cheeks.  The  final  result  of  complete  rhinoplasty  is  rarel}^  satis- 
factory. In  Tillmann's  words,  "  The  nose  is  at  first  very  good,  but  it 
soon  shrinks.  The  art  of  rhinoplast}'^  consists  in  making  a  nose  with 
a  good  profile,  long,  high,  and  pointed  ;  but  this,  as.  a  permanent 
result,  is  seldom  attained."  If  he  proposes  to  take  flaps  from  the 
cheeks,  the  surgeon  must  examine  how  far  these  are  plentiful,  and  free 
from  old  scars.  So,  too,  if  the  forehead  is  to  furnish  the  flaps,  how 
far  it  is  a  capacious  one  and  free  from  hairs. 

1.  Methods  by  Double  or  Superimposed  Flaps,  based  upon  that 
of  Konig. — Owing  to  the  ultimate  disappointment  which  is  certain 
with  the  single  flap,  an  operation  based  on  the  method  which  has  been 
given  in  detail  above  is  always  to  be  preferred.  The  central  skin  and 
bone  forehead  flap  must  be  cut  much  broader.  Rotter  says  3*5  cm. 
broad.  It  should  be  turned  down  at  its  base  so  that  the  skin  lies 
internall3\  After  three  or  four  weeks  it  is  skin-grafted,  or  covered 
with  a  flap  taken  lateraUy  from  the  forehead.  If  the  superficial  surface 
be  extensivel}^  bony  the  bone  is  divided  longitudinally  on  either  side 
with  a  fine,  sharp  saw,  so  that  the  central  part  forms  the  bridge  and  the 
lateral  only  support  it.  But,  as  a  rule,  the  bone  splinters  too  easily 
for  this  step  to  be  feasible.  As  the  deep  surface  of  the  flap  is  turned 
forwards  any  bone  that  exfoliates  is  easily  removed.  A  columella  must 
be  made  subsequently  (p.  460).  This  sbould  always  be  as  narrow  as 
possible,  otherwise  breathing  will  be  interfered  with.  Man}^  other  details 
will  be  gathered  from  the  account  of  the  methods  which  follow. 

2.  Keegan's  Method  of  Rliiiioplasty. — This  method  has  been  introduced  {Lancet, 
vol.  i.,  1891,  p.  419)  by  Surgeon-Major  Keegan,  whose  name  is  so  well  known  in  relation 
withlithotrity.  As  Residency-Surgeon  for  many  years  at  Indorehe  had  ample  opportunities 
of  performing  rhinoplasty — slicing  off  the  soft  parts  of  the  nose  being  a  very  common  mutila- 
tion in  India,  especially  in  the  hands  of  jealous  husbands.  Such  cases  are  most  favourable 
for  operative  measures,  the  patients  being  young  and  healthy,  and  the  bridge  of  the  nose 
left.  It  will  be  seen  that  superimposed  flaps  are  used.  "  The  patient  having  been  fully 
anfesthetised,  the  cavities  on  both  sides  of  the  septum  are  plugged  with  pledgets  of  wool, 
to  which  sutures  are  attached.  The  operation  is  begun  by  carrying  two  converging 
incisions  from  two  points  slightly  external  to  the  roots  of  the  alte  nasi  to  two  points  about 
three-quarters  of  an  inch  apart  on  the  bridge  of  the  nose,  where  a  pair  of  spectacles  would 
rest.  These  two  points  are  now  joined  by  a  horizontal  incision.  This  horizontal  incision 
is  bisected,  and  a  perpendicular  incision  is  drawn  downwards  from  the  point  of  bisection 
nearly  as  far  as  where  the  nasal  bones  join  on  to  the  cartilage  of  the  nose.     In  other  words, 
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this  jjcrpendioulftr  incision  follows  tlic  oourHC  of  junction  of  tlic  nasal  hones,  Vjut  is  not 
cnrrii'ti  liown  as  far  as  their  inferior  borders.  The  skin  and  (issues  are  now  dissected  from 
oil  the  luisal  bones  from  nbuve  downwanis  in  two  fla|)S,  A  u  C  D  and  K  K  o  H,  as  in  llie 
appended  diau'rani  (Fig.  148).  The  two  inferior  bordei-s  of  tlic  (laps,  viz.,  c  Dand  G  H,are 
not  interfered  with,  and  constitute  the  attachment  of  the  llajis  to  the  structures  and  tissues 
whicli  clot  lie  tiie  inferior  borders  of  the  na.sal  bones  where  they  join  on  to  the  cartilage  of 
the  nose.  If  these  two  Haps  are  reflected  downwards,  so  that  their  raw  surfaces  look  forwanls 
and  their  cutaneous  surfaces  look  backwards,  it  will  be  foun<l  that  (hey  overlap  in  (he  cen(re. 
The  surgeon  has,  therefore,  a  redundancy  which  he  can  utilise  a  little  later  on,  when  lie 
has  raised  the  (lap  from  the  forehead.  He  now  proceeds  to  do  this.  A  piece  of  brown 
paper  rendered  adhesive,  corresponding  in  outline  with  the  flaj)  (Fig.  149)  considered 
suitable  to  the  case  in  hand,  is  stuck  (irmly  on  to  the  forehead  in  a  slanting  direction. 
And  then  a  very  sharp  knife  is  run  round  the  border  of  the  paper.  The  i)a]jer  is  now 
removed,  and  the  flap  is  quickly  raised  from  the  forehead.  This  flap  should  embrace  all  the 
tissues  down  to  the  perios- 
teum, and  should  be  sub-  FiG.  149. 
jected  to  as  little  handling 
as  possible.  The  sides  of  (he 
gap  now  left  in  the  forehead 
are  appro.ximated  as  (juickly 
as  possible  with  horsehair 
sutures,  and  it  is  surprising 
how   small  a   raw  surface  is 


Keegan's  method  of 
rhinoplasty. 


left  behind*  on  the  forehead  if  the  approximation  of  the  sides  of  the  gap  be  judiciously  and 
expeditiously  carried  out.  Attention  is  now  directed  to  i)reparing  a  nidus  or  bed  for  the 
reception  of  the  columna,  and  this  does  not  require  any  description.  The  two  flaps,  A  B  c  D 
and  E  F  G  H,  which  have  been  already  raised  from  off  the  nasal  bones,  are  now  reflected 
downwards,  and,  as  they  overlap  in  the  centre,  two  triangular-shaped  pieces  are  cut  away, 
and  placed  in  the  middle  of  the  gap  left  in  the  forehead,  in  order  to  expedite  the  healing 
of  the  frontal  scar.  The  forehead  flap  is  now  brought  down  over  the  nasal  bones,  and  rests 
inferiorly  on  the  two  reflected  flaps,  A  B  c  D  and  E  F  G  H,  which  have  been  already  raised 
from  off  the  nasal  bones.  The  raw  surface  of  the  frontal  flap,  inferiorly,  lies  on  the  raw 
surfaces  of  the  two  reflected  nasal  flaps,  and  the  nostrils  of  the  newly  formed  nose  are  (here- 
fore  lined  inside  with  the  skin  of  the  reflected  nasal  flaps.  The  free  inferior  margins  of  the 
forehead  flap  and  the  nasal  flap  are  now  brought  together  by  horsehair  sutures.  The 
columnar  portion  of  the  forehead  flap  is  now  fixed  in  the  bed  prepared  for  it  by  sutures, 
and  (he  two  original  incisions  drawn  from  the  root  of  the  alje  nasi  on  either  side  to  the 
bridge  of  the  nose  are  now  deepened  and  bevelled  off  for  the  reception  of  the  sides  or 


*  Any  such  raw  surface  should  be  grafted. 
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lateral  margins  of  the  forehead  flap.  The  lateral  margins  of  the  forehead  flap  are  most 
accurately  attached,  by  means  of  horsehair  sutures,  to  the  bed  prepared  for  them.  Two 
pieces  of  drainage-tubing  are  inserted  in  the  newly  formed  nostrils.  If  the  root  or  pedicle 
of  the  new  nose  is  sufficiently  broad  and  is  not  dragged  upon,  and  the  angular  artery  has 
not  been  wounded,  then  all  will  go  well,  and  there  need  be  no  fear  of  sloughing.  I  allow  a 
fortnight  to  elapse  before  dividing  the  root  of  the  new  nose,  and,  in  doing  so,  I  cut  a 
wedge-shaped  slice  out  of  the  root,  so  that  the  new  nose  may  not  be  parrot-shaped.  As 
the  inside  of  each  nostril  is  clothed  with  skin,  the  drainage-tubes  may  be  discarded  after 
ten  days." 

3.  Syme's.  from  th.e  Cheeks  (Figs.  150,  151). — This  method  is  described  by  its 
inventor  in  his  Oli><ervat'wns  in  Climcal  Surffery,  p.  56.  Besides  doing  away  with  a  more 
conspicuous  frontal  scar,  it  is  claimed  that  this  method  enables  a  nose  thus  constructed  to 
have  its  sensations  in  correspondence  with  the  part  from  which  it  was  derived.  To 
counterbalance  the  above  is  the  future  shrinking  of  the  flaps. 

The  following  drawings  show  the  shape  of  the  flaps,  and  the  manner  of  their 
adjustment. 

Fig.  150. 

Fig.  151. 


(Syme.) 


(Bell.) 


New  flaps  of  the  shape  given  in  Fig.  150  are  marked  out  on  the  cheeks  with  their  con- 
joint pedicle  above  at  the  root  of  the  nose,  between  the  two  inner  canthi,  extending  so  far 
downwards  and  outwards  upon  the  cheek  as  to  secure  sufficient  ampleness  for  the  new  nose, 
according  to  careful  measurements  already  taken.  The  old  nose  being  got  ready  by  careful 
paring,  the  flaps  thus  marked  out  are  dissected  up  and  united  in  the  middle  line  by  three 
or  four  sutures,  while  the  outer  margins  are  fixed  on  each  side  to  the  raw  surface  at  a 
proper  distance  from  the  nasal  orifice.  Mr.  Bell*  advises  that  if  any  part  of  the  old  septum 
remain,  it  should  be  made  very  useful  as  a  fixed  point,  a  straight  needle  being  thrust  through 
one  flap  close  to  its  outer  lower  edge,  then  through  the  septum,  and  out  at  a  corresponding 
point  of  the  other  flap.  The  edges  of  the  wounds  left  in  the  cheeks  can  generally  be  partially 
united  by  sutures  of  silver  wire  or  fishing-gut ;  and  the  triangular  portion,  which  must  be 
left  to  heal  by  granulation,  proves  an  advantage,  as  by  its  depression  it  enhances  the 
apparent  height  and  prominence  of  the  new  organ.  The  cavity  of  the  new  nose  should, 
as  long  as  is  needful,  be  kept  at  first  gently  supported  and  distended  by  drainage-tubes 
drawn  over  pieces  of  catheter,  through  which  the  patient  can  breathe. 

4.  The  Frontal  or  Indian  Method. f — This  method  has  been  used  when  the  soft 
parts  of  the  cheeks  are  insuflicient,  when  they  are  too  cicatricial,  or  when  an  operation 
making  use  of  them  has  failed.  Its  chief  objections  are  the  large  frontal  scar,  and  the 
liability  of  the  single  flap,  though  abundant  and  prominent  at  first,  to  shrink  and  fall  in 
later  on. 

A  piece  of  thin  gutta-percha  or  leather,  sterilised  by  sufficient  immersion  in  i  in  20 
carbolic  acid,  is  so  cut  that,  when  folded,  it  is  of  suitable  shape  and  size  for  the  new  organ  ; 
it  is  then  laid,  opened  out,  upon  the  forehead,  and  the  dimensions  marked  out  with  an 
aniline  pencil  or  tincture  of  iodine.  The  flap  thus  drawn  should  be  of  pyriform  shape, 
and,  owing  to  the  retraction  of   the  skin,  should  measure  a  quarter  of   an  inch  more 


*  Manual  of  Surgical  Operations,  fourth  edition,  p.  176. 
t  Introduced  into  European  surgery  by  Mr.  Carpue  in  1816. 
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than  the  model  in  every  direction.  The  averaj^e  dimensions  of  the  flap  were  thus  given 
by  Sir  .1.  K.  Krichsen  (Sunj.,  vo\.  ii.  p.  G08)  :  Wlioii  the  whole  rwjse  reipiiras  restoration,  it 
is  usually  necessary  to  make  it  about  two  an<l  a  lialf  to  tliree  inclies  lon^j,  and  from  three 
to  three  and  a  (piarter  inches  wid<'  at  its  broadest  part. 

For  the  frontal  Hap,  thus  mapped  out,  a  bed  is  now  prepared  by  parinj^  the  old  nose 
into  a  raw  trianj^ular  surface  ;  in  doing  this  tiie  knife  must  be  used  obli'iuely,  cutting 
from  without  inwards  towards  the  middle  line,  so  as  to  leave  a  grooved  surface  sloping 
inwards.  The  warning  of  Erichsen  (/<»<•.  nuprn  rit.,  p.  609)  should  here  Ix;  reraemlx;red, 
not  to  remove  the  parts  too  widely,  lest  the  cheeks  later  on  retract  ami  flatten  out  the 
nose.  The  bleeding  being  arrested  by  sponge-pressure,  torsion,  leaving  on  Spencer  Wells's 
forceps  (but  not  in  this  case  by  ligature),  and  covering  over  the  raw  surface  with 
sterilisetl  lint  and  hot  boracic-acid  lotion,  the  frontal  flap  previously  marked  out  may  now 
be  raised.  This  is  done  by  running  a  scalpel  tlown  to  the  periosteum,  along  the  traced 
line,  taking  care  that  tlie  pedicle  be  sufticiently  long  to  bear  a  little  twisting,  and  sufficiently 
broad  and  thick  to  secure  the  j)resence  of  one  if  not  Ixjth  of  the  frontal  arteries.  To  avoid 
any  risk  of  stoppage  of  its  blood-supply,  and  sloughing,  it  is  well  to  place  the  incision  for 
the  pedicle  a  little  obliijuely,  with  one  side  descending  a  little  lower  than  the  other — viz., 
on  the  side  to  which  the  flap  is  to  be  twisted.  Where  the  level  of  the  hairy  scalp  admits 
of  it,  this  flap  should  lie  a  little  obliquely,  the  tension  being  thus  lessened.  Where 
necessary,  the  flap  may  be  taken  transversely  above  one  or  other  eyebrow  ;  but  the 
objection  to  this  is,  that  the  retraction  of  the  scar  upon  the  forehead  draws  the  corre- 
sjwnding  eyebrow  upwards  (Stimson).  The  frontal  flap,  however  placed,  is  now  raised 
from  below  upwards,  so  that  the  necessary  hajmorrhage  is  rendered  as  little  embarrassing  as 
possible,  and  with  no  more  handling,  or  pinching  with  forceps,  than  is  unavoidable.  The 
knife  should  be  kept  away  from  the  flap  towards  the  periosteum,  and  used  in  the  same 
plane  throughout,  without  any  scoring  whatever.  The  ha;morrhage,  free  at  first,  is  readily 
arrested  by  forci-pressure  (leaving  on  Spencer  Wells's  forceps  for  a  while)  or  by  sponge- 
pressure.  The  flap,  being  sufficiently  raised  to  hang  freely  and  without  tension,  is  then 
twisted  slightly  to  one  side  (that  on  which  the  pedicle  has  been  cut  longest),  and  brought 
down  and  adjusted  to  the  pared  edges  below  by  means  of  numerous  fine  sutures  of 
salmon-gut,  fine  silver  wire,  and  horsehair,  all  being  introduced  with  very  small  needles. 

If  the  condition  of  the  forehead  has  admitted  of  taking  a  columella  froih  there  an 
appropriate  groove  must  also  have  been  cut  in  the  upper  part  of  the  median  line  of  the 
lip,  and  the  two  carefully  adjusted.  If  no  columella  can  be  taken  from  the  forehead,  the 
upper  lip  must  furnish  it,  either  now,  if  the  patient's  condition  admits  of  it,  or  later  on, 
when  the  pedicle  of  the  frontal  flap  is  divided.  If  no  columella  is  made  now,  the  flap, 
when  attached,  must  be  supported  by  gently  introducing  appropriate  sized  plugs  of  iodo- 
form gauze  wrung  out  of  lysol  lotion.  If  a  columella  is  made,  two  bits  of  drainage-tube  or 
Jacques'  catheter  are  introduced.  The  parts,  being  painted  with  collodion  and  iodoform, 
are  well  covered  in  with  salicylic  wool,  but  in  keeping  this  in  position  no  pressure  must 
be  matie  with  bandages  on  the  new  nose. 

The  forehead  wound,  on  which  sponge-pressure  has  been  made,  is  now  partially  closed 
with  one  or  two  hare-lip  pins  and  sutures,  but  in  introilucing  these  great  care  must  be 
taken  not  to  constrict  the  pedicle  of  the  frontal  flap.  Now,  and  later  on,  healing  may  be 
here  promoted  by  skin-grafting  b^'  Thiersch's  method  (p.  233). 

The  chief  points  in  the  after-treatment  are  not  to  change  the  dressings  too  frequently, 
to  use  the  utmost  gentleness  in  doing  so,  to  remove  the  sutures  gradually,  and  to  be  on 
guard  to  prevent  the  onset  of  infection  or  of  secondary  haemorrhage.  The  former  will  be 
known  by  a  sudden  rise  of  temperature,  vomiting  or  nausea,  and  is  best  treated  by  hot 
boracic-acid  fomentations  and  by  a  sharp  purge.  Hajmorrhage  may  occur,  according  to 
Sir  J.  E.  Erichsen,*  as  late  as  the  ninth  day.  It  must  be  met  by  careful  plugging  with 
aseptic  gauze  dusted  with  iotloform  or  wrung  out  of  turpentine. 

The  flap  remains  cedematous  for  some  time,  but,  if  not  going  to  slough,  it  will  be  found 
warm  and  sensitive.  If  too  much  swelling  persist,  careful  punctiform  scarification  should 
be  used. 


*  Lih:  .wpra  c'lt.,  p.  611,  is  mentioned  a  case  of  Lord  Lister's,  in  which  haemorrhage 
took  place  on  the  ninth  day,  the  patient  losing  over  a  pint  of  blood. 
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Separation  of  the  root  of  the  flap. 

Three  months  after  the  first  operation* — i.e.,  not  until  the  flap  has  finished  shrinking— the 
pedicle  is  divided  with  a  narrow  straight  bistoury  and  cut  somewhat  wedge-shaped,  with 
the  apex  upwards,  an  appropriate  resting-place  being  fashioned  for  it  in  the  skin  beneath, 
which,  up  to  this  time,  has  not  been  touched.  A  few  of  the  fine  sutures  already  mentioned 
are  then  inserted. 

If  the  patient  has  been  feeble,  or  if  the  cheeks  are  very  cicatricial,  and  thus  the  new 
blood-supply  to  the  frontal  flap  be  insuflacient,  some  sloughing  may  take  place,  but  this 
is  rare. 

Formation  of  a  7iew  culumella. 

If  this  was  not  made  at  the  time  of  the  first  operation,  it  should  be  done  at  the  same 
time  that  the  pedicle  is  divided.  It  is  rare  that  a  forehead  is  suflSciently  high  to  obtain 
an  adequate  columella,  and  the  additional  thickness  and  vascularity  of  the  lip  make  it  much 
more  desirable  to  take  one  from  here.  Two  assistants,  with  a  finger  and  thumb  at  each 
angle  of  the  mouth  controlling  the  coronary  arteries,  and  at  the  same  time  making  the 
parts  tense,  the  surgeon,  with  a  straight  narrow  bistoury,  transfixes  the  root  of  the  lip 
just  to  one  side  of  the  middle  line  and  cuts  straight  down  through  the  free  border  ;  a 
similar  incision  is  made  on  the  opposite  side  of  the  middle  line,  and  a  narrow  strip,  about 
a  quarter  of  an  inch  in  width,  is  thus  detached  save  above.  It  is  well,  in  a  man,  to  shave 
off  the  skin  and  hair  follicles,  and  the  tip  being  pared,  and  the  remains  of  the  old  columella 
appropriately  freshened,  the  fraenum  is  freely  divided,  and  the  new  one  united  to  the 
remains  of  the  old  and  to  the  alse  by  one  or  two  fine  sutures.  The  cut  surfaces  of  the  lip 
are  then  brought  most  accurately  into  apposition  with  a  silver  wire  suture  opposite  to  the 
coronary  arteries,  and  several  points  of  fine  salmon-gut  and  horsehair.  A  few  more  are 
next  inserted  to  further  adjust  the  columna. 

5.  Italian  or  Tag-liacotian  Method. — This  has  been  but  very  rarely  made  use  of  in 
this  country  owingf  to  the  irksomeness  which  the  needful  position  entails,  and  the  need  of 
a  complicated  special  apparatus. 

On  the  other  hand,  the  absence  of  any  additional  scars  on  the  forehead  and  cheeks, 
and  the  abundant  flap  which  can  ahvays  be  obtained,  are  so  important  that  it  may  be 
thought  worth  while  to  try  this  method  in  female  patients  who  have  sufficient  time  and 
means,  who  object  to  the  forehead  scar,  and  who  will  put  up  with  the  inconvenience  of 
cramped  restraint  for  two  or  three  weeks. 

Sir  AV.  Mac  Cormac  brought  a  case  before  the  Clinical  Society|  in  which  this  method 
had  answered  well  in  a  girl  aged  16.  The  following  account  is  taken  from  his  paper. 
Means  for  keeping  the  patient's  arm  in  the  needful  position  for  the  requisite  period  were 
thus  provided : 

"A  pair  of  ordinary  stout  well-fitting  stays  were  first  procured,  to  which  were  attached 
two  perinaeal  straps,  to  prevent  displacement  upwards.  A  helmet,  partly  made  of  leather, 
was  connected  with  the  stays  by  a  leather  band  running  up  the  centre  of  the  neck  and 
back.  A  leather  arm  piece,  strengthened  by  a  steel  band,  was  moulded  so  as  to  extend 
from  the  wrist  to  the  shoulder,  where  it  was  buckled  to  the  stays.  The  wrist  and  hand 
were  fastened  to  the  helmet  by  a  gauntlet,  while  the  elbow  could  be  fixed  steadily  in  any 
required  position  by  straps  running  from  it  to  the  staj^s,  and  to  the  sides  of  the  headpiece, 
so  that  there  was  nowhere  any  undue  strain,  the  pressure  being  so  evenly  distributed  that 
each  strap  was  almost  slack.  This  apparatus  was  next  applied  for  some  days  beforehand, 
so  that  any  point  of  undue  pressure  might  be  remedied.  The  girl  was  able  to  sleep 
soundly  in  it,  and  it  gave  promise  of  proving  perfectly  efficient.  Meanwhile  I 
modelled  on  the  deficient  nose  a  gutta-percha  substitute,  and  from  this  was  able  to  project 
on  a  flat  surface  the  extent  of  the  deficiency.     The  first  part  of  the  operation  was  performed 

*  The  time  usually  given — i.e..  four  to  six  weeks — so  as  to  allow  of  establishment  of 
the  blood  supply  to  the  flap,  is  insufficient. 

t  In  cases  where  the  destruction  is  very  great,  where  other  methods  have  failed,  where 
the  skin  available  on  the  face  is  much  scarred  or  of  doubtful  soundness,  the  Tagliacotian 
method  is  especially  indicated. 

{  Clin.  Soc.  Trans.,  vol.  x.  p.  181.  Three  figures  are  given,  of  the  patient  before  and 
after  the  operation,  and  of  the  apparatus  used. 
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thus  :  A  (lap  was  marked  out  on  the  inner  aspeet  of  the  left  upper  ami,  more  tlian  double 
the  actual  size  of  the  estimated  deficiency.     The  left  arm  was  the  one  chosen  to  supply 
the  (lap,  and  the  riglit  side  of  the  nose  the  one  first  operated  on,  the  septum  heinj?  fashioned 
at  the  same  time.     The  Hap  was  left  attached  to  the  upper  part  of  the  arm  by  a  broad 
lon^'  pedicle,  and  so  arrant,'etl  that  there  should  be  no  traction  whatever  upon  it,  whilst 
the  raw  surface  from  which  it  was  taken  should  be  accessible  for  daily  drcssinf,'.     With 
the  flap  I  dissected  up  the  subcutaneous  fat  down  to  the  muscular  sheath.     Immediate 
retraction  both  of  the  flap  and  of  the  denuded  part  of  the  arm  took  place  to  a  large  extent 
so  that  the  raw  surface  on  the  latter  was  almost  co-extensive  with  the  whole  inner  surface 
of  the  girl's  arm,  the  flap  ap|)earing  quite  small  in  comparison.     I  now  made  a  slightly 
curved  incision,  nearly  parallel  to  the  free  border  of  the  nose  on  the  right  side,  and  about 
three  lines  above  it,  corresponding,  in  fact,  to  where  the  alar  furrow  should  normally 
exist.     This  incision  was  prolonged  some  little  distance  into  the  check  in  the  line  of  the 
check  furrow,  whilst  the  remains  of  the  septum  were  split  open  in  the  median  line.     This 
nasal  flap  could  now  be  turned  down  so  as  to  become  horizontal,  or  rather  a  little  depressed 
below  the  horizontal  line,  to  allow  for  retraction  of  the  ingrafted  piece.     A  triangular  gap, 
the  apex  pointing  towards  the  cheek,  was  thus  left  exposed  on  the  right  lateral  aspect 
of  the  nose,  and  into  this  the  triangular-shaped  piece  from  the  arm  was  inserted,  and 
accurately  attached  by  suture,  the  portion  to  form  the  septimi  being  sutured  in  the  groove 
already  formed  by  splitting  the  septum.     In  this  way  there  was  no  paring  of  edges,  nor 
was  a  single  particle  of  nose  tissue  sacrificed,  whilst  by  having  so  large  a  line  of  attach- 
ment, being  almost  surrounded  by  living  tissue,  the  new  flap  was  much  more  likely  to 
adhere  satisfactorily  in  the  first  instance,  and  from  its  freer  blood-supply  less  prone  perhaps 
to  subsequent  contraction."     Union  took  place  in  great  part  by  first  intention,  some  sup- 
puration setting  in  on  the  eighth  day,  owing  to  the  indifferent  plastic  power  of  the 
subcutaneous  fat.     Healing  was  not  complete  for  nearly  three  weeks.     At  this  date  the 
operation  was  completed  by  detaching  the  flap  from  the  arm,  cutting  this  so  as  to  give  it 
a  triangular  shape,  and  preparing  the  left  side  of  the  nose  to  receive  it  in  a  manner 
precisely  similar  to  the  right  side.     The  perfect  vitality  of  the  now  completely  severed 
tissue  of  the  arm  was  made  apparent  by  copious  haemorrhage,  and  healing  was  complete 
in  a  fortnight.     After  the  first  forty-eight  hours  scarcely  any  inconvenience  was  felt  from 
the  apparatus,  save  for  a  slight  excoriation  on  one  shoulder.     The  result  was  good,  but  it 
was  expected  that  further  contraction  would  much  improve  the  aspect  of  the  nose,  the 
new  organ  being  fully  large. 

Grafting  bone* — e.g.,  that  of  the  rabbit — so  as  to  restore  the  bony 
bridge.  This  method,  made  use  of  by  Mr.  Watson  Cheyne  {Clin. 
Soc.  Trans.,  vol.  xxxiii.,  i8gg,  ]).  218)  with  great  success  in  a  case  of 
partial  rliinoplasty,  will  probably  be  mucii  used  in  the  future  for 
re-forming  the  bony  framework  of  the  nose,  either  in  place  of  taking 
bone  and  periosteum  in  the  frontal  flap,  or  in  cases  where  this  method 
has  failed.     It  has  been  described  at  p.  455. 

Causes  of  Failxire  after  Complete  Rhinoplasty : 

1.  Gangrene  and  .sloughing. 

2.  Secondary  hfemorrhage. 

3.  Infection  of  the  wound.     Erysij^elas,  etc. 

4.  Shrinking  and  consequent  shapelessness  of  the  new  nose. 

5.  Destruction  of  the  new  nose  by  recurrence  of  the  old  disease. 

C.  Operations  for  Partial  Restoration  of  the  Nose. — These 
are  very  numerous,  and  have  usually  been  designed  for  special  cases. 
A  few  only  will  be  alluded  to  here. 

i.  In  cases  where  the  lower  third  of  the  nose  is  left  untouched  and 

*  Hardie  and  others  have  replaced  the  bony  framework,  causing  the  freshened  tip  of 
the  left  forefinger  to  heal  into  the  vivified  upper  angle  of  the  nasal  defect.  Fifteen  weeks 
later  the  finger  was  amputated  in  the  middle  of  the  upper  phalanx. 
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the  central  portion  especially  destroyed  :  Small  square  flaps  are  raised 
from  the  sides  of  the  nose  and  cheeks,  to  which  a  small  flap  from  the 
forehead  may  he  added,  and  united  in  the  middle  line. 

ii.  Single  Lateral  Flap. — This  may  be  taken  in  many  different  ways. 

(a)  From  the  cheek,  at  the  side  of  and  below  the  nose.  This  flap 
may  be  raised  horizontally,  the  pedicle  lying  outwards  on  the  cheek. 
This  is  merely  a  modification  of  Syme's  operation.  I  have  found  it 
give  excellent  results  after  operations  for  lupus,  rodent  ulcer,  and  epi- 
thelioma, where  the  cheeks  are  fairly  full  and  ricli  in  fat  (Fig.  152,  a). 

(b)  From  the  oj)posite  side  (Langenbeck).  Here  the  flaps  are  taken 
vertically.  The  apex  of  the  flap  is  left  attached  to  the  inner  angle  of 
the  eye,  on  the  same  side  as  the  deficiency,  while  the  base  comes  from 


Fig.  152. 


Fig.  153. 


Khinoplasty.     Single  lateral  flap. 
(Stimson.) 


Rhinoplasty.     Denonvillers' 
method.     (Stimson.) 


the  ala  of  the  sound  side  (Fig.  152,  b).  (c)  M.  Denonvillers'  method. 
A  border  that  has  already  cicatrised  is  made  use  of  so  as  to  prevent 
subsequent  narrowing.  A  triangular  flap  is  marked  out  by  incisions 
shown  in  Fig.  153,  the  pedicle  being  internal.  The  flap,  having  been 
carefully  raised  with  a  strip  of  cartilage  in  its  lower  margin,  is  displaced 
downwards  into  position,  and  retained  there  by  the  V-shaped  wound 
being  sutured  in  the  shape  of  an  inverted  /\. 

In  all  the  above  methods,  if  cartilage  is  not  included  in  the  free 
border  which  is  to  form  the  new  ala,  the  flaps  should  be  cut  long 
enough  to  allow  of  turning  this  border  upon  itself  and  thus  giving  a 
thicker  and  more  natural  appearance  to  it,  and  in  all  care  must  be 
taken  that  the  new  ala  is  patent,  and  there  is  no  after-displacement  of 
the  upper  lip  or  lower  eyelid. 

(d)  M.  Weber's  Method. — The  flap  is  taken  from  the  upper  lip : 
on  account  of  the  hair  follicles  this  plan  is  best  suited  to  women.  An 
oval  flap  is  taken,  usually  from  the  centre  of  the  lip,  with  its  pedicle 
left  attached  close  to  the  columella  and  its  free  margin  reaching  to  the 
prolabium.  The  flap,  which  consists  only  of  part  of  the  thickness 
of  the  lip,  is  turned  up,  and  stitched  to  the  remains  of  the  ala,  which 
have  been  refreshed.  The  wound  in  the  lip  is  closed  or  grafted.  In 
three  or  four  weeks  this  pedicle  is  divided,  and  may  be  so  united  to  the 
inner  surface  of  the  flap  as  to  give  it  a  thicker  and  rounded  margin. 


KKI'AIK     OK    'I'lIK    NOSK.  463 

Subcutaneous  Injection  of  Sterilised  Paraffin  especially 
as  a  means  of  correcting-  Saddle-nose.— I'liis  m.  tlin<i  \\a^  lirst 

intiodiu'fd  by  (iiisuiiy  of  V'icinia  in  IcSqcj.  As  I  have  110  personal 
experience  here,  the  loUowinf^  details  are  taken  from  the  writings  (jf 
Dr.  Walker  Downie  {Brit.  Med.  Journ.,  vol.  viii.  1902),  Mr.  Stephen 
Paget  {ihiih'm,  Jan.  3,  1903),  and  Dr.  Milligan  of  Manchester  {Med. 
Clivon.,  1902,  vol.  iv.  p.  333).  Mr.  Paget  has  operated  on  26  cases, 
the  results  shown  in  many  of  the  photograjihs  which  accompany  his 
and  other  papers  on  this  subject  are  admirable. 

Sterilised  i)araflin  with  a  melting-point  of  iio°F.  to  II5°F.  is  used.  If 
the  melting-point  be  only  I04°F.  it  tends  to  set  in  the  needle,  if  it  be 
as  high  as  I25°F.  to  I35°F.  it  is  very  difficult  to  prevent  its  diffusion, 
while  this  degree  of  heat  may  do  damage  to  the  tissues;  finally,  too 
liipiid  parallin  may  escape  after  the  needle  is  withdrawn.  ]\Ir.  l^lget, 
having  tried  many  forms  of  needle,  prefers  that  of  Eckstein.  The 
syringe  and  the  proximal  half  of  the  needle  are  jacketed  with  india- 
rubber,  the  syringe  is  easily  worked  with  one  hand,  and  there  is  a 
screw-nut  on  the  piston  which  prevents  the  paraffin  going  in  with  a 
jerk,  and  it  cannot  inject  too  much  paraffin.  The  skin  is  duly  sterilised. 
A  general  anfesthetic  is  usually  required,  especially  on  the  first 
occasion.  The  paraffin  and  syringes — it  is  best  always  to  have  two 
syringes,  in  case  one  gets  out  of  order — are  kept  in  a  water-bath  (P  or  y''-' 
above  the  melting-point.  The  skin  is  nicked  for  the  needle ;  about 
6  CO.  of  the  paraffin  are  taken  up,  and  the  syringe  held  in  the  water- 
bath  wdiile  the  screw-nut  is  adjusted ;  then  the  needle  is  dipped  for  a 
second  or  two  into  boiling  water.  It  should  not  be  i)assed  through  the 
flame  of  a  spirit  lamp,  for  this  method  stains  the  paraffin  in  it.  To 
prevent  diffusion  into  the  eyelids  and  forehead  an  assistant  should 
make  strong  pressure  with  his  fingers  and  thumbs  meeting  in  a  ring, 
especially  over  the  lateral  aspects  of  the  nasal  bones  near  the  inner 
canthi.  Dr.  Milligan  has  used  a  thin  strip  of  lead  moulded  around 
the  area  of  operation  ;  on  this  pressure  is  made.  The  needle  is  quickly 
driven  into  the  subcutaneous  tissues,  its  point  being  well  driven  down 
towards  the  tip  of  the  nose,  from  above,  or  introduced  a  little  to  one 
side  of  the  middle  line,  below  the  point  where  the  bridge  ought  to  be 
and  directed  upwards.  The  injection  should  be  made  at  about  the  rate 
of  one  cm.  every  ten  seconds.  It  is  better  to  inject  too  little  than  too 
much  paraffin,  a  second  or  a  third  injection  being  made  later,  if  needful. 
The  needle  should  not  be  entirely  withdrawn  until  the  amount  of 
paraffin  required  is  injected  and  the  moulding  carried  out.  This  is 
carried  out  by  the  left  hand ;  the  insertion  of  a  little  finger  in  the 
nostril  is  sometimes  a  help.  The  paraflfin  begins  to  set  in  less  than  a 
minute,  but  remains  doughy  for  about  a  quarter  of  an  hour.  The 
moulding  and  squeezing  the  nose  into  a  good  shape  must  be  done 
pretty  vigorousl}',  and  must  not  cease  till  the  paraflin  is  unimpression- 
able. The  puncture  is  closed  with  collodion,  and  iced  boracic  acid 
lotion  applied  for  a  few  hours.  The  immediate  effect  of  the  injection 
is  to  make  the  surrounding  skin  pale  as  well  as  tense.  This  pallor 
soon  passes  off.  Pain  is  not,  as  a  rule,  much  complained  of.  If  no 
anesthetic  is  given,  there  must  be  no  movement  when  the  puncture  is 
made.  As  to  the  permanency  of  the  results.  Dr.  Milligan  states  that 
cases,  carefully  watched  for  over  a  year,  have  shown  no  tendency  to 
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alter  to  any  appreciable  extent.  Even  if,  after  some  years,  absorp- 
tion should  take  place,  repetition  of  the  injection  -would  always  be 
possible. 

Difficulties  in  effecting  much  improvement  will  cliiefly  arise  in  the 
following  cases  (Paget) : — Where  the  skin  is  adherent,  as  after  scarring 
due  to  syphilis,  in  cases  chiefly  congenital.  Here  the  subcutaneous 
use  of  a  fine  tenotome  may  help.  Connell  {Journ.  Amer.  Med.  Assoc, 
Sept.  1903),  in  the  case  of  very  tight  tissues,  loosens  them  a  few  days 
before  with  a  tenotome  ;  at  the  time  of  the  injection  he  uses  sterilised 
saline  solution  before  the  paraffin.  Where  there  is  very  little  room 
between  the  forehead  and  the  end  of  the  nose,  or  where  this  is  broad, 
coarse,  or  splayed  out. 

The  following  are  the  chiej  sequelce  which  may  he  more  or  less 
disastrous. 

1.  Unless  sufficient  pressure  is  maintained  all  round  the  area 
injected  very  disfiguring  nodules  of  paraffin  may  remain  in  the 
adjacent  loose  cellular  tissue.  The  after-removal  of  them  is  a 
matter  of  the  greatest  difficulty  from  their  adhesion  to  the  connective 
tissue. 

2.  Thrombosis  of  the  facial  vein  and  pulmonary  embolism  have  very 
rarely  followed  the  injection  of  paraffin.  In  the  Lancet  for  April  gth, 
1904,  a  case  is  published  in  which  the  injection  of  paraffin  was  followed 
immediately  by  blindness  of  the  right  eye,  probably  from  embolism  of 
the  central  artery  to  the  retina. 

An  injection  had  been  made  on  two  previous  occasions  without  any  untoward  result. 
A  mixture  of  paraffin  and  white  vaseline  at  a  temperature  of  iio'-'F.  was  injected  from 
below  upwards.  At  the  moment  of  injection  the  patient  stated  that  he  could  not  see.  A 
slight  ecchymosis  on  the  tip  of  the  nose  perhaps  indicated  puncture  of  a  vein.  Twenty- 
five  minutes  after  the  injection  it  was  found  that  the  inferior  branch  of  the  central  artery 
of  the  retina  was  collapsed  and  empty. 

3.  Suppm-ation  is  extremely  rare  after  the  operation  for  saddle- 
nose. 

That  the  method  of  paraffin  may  be  followed  after  an  interval  of 
months  or  years  by  very  serious  suppuration,  is  shown  b}'  Mr.  F.  C. 
Wallis  {Lancet,  Jan.  28,  1905,  p.  221).  Two  cases  are  recorded  in 
which  this  method  had  been  employed  for  prolapsus  of  the  uterus  and 
rectum  especially.  It  is  pointed  out  that  paraffin,  though  sterile  when 
introduced,  cannot  be  relied  upon  to  remain  so,  especially  in  regions 
where  pyogenic  micro-organisms  always  abound. 

Many  other  instances  in  which  Gersuny's  method  has  been  sug- 
gested or  employed — many  of  them  extravagant — are  recorded  in 
the  above  papers.  Amongst  the  most  promising  are  the  filling  up  of 
large  cavities  left  after  operations  on  the  mastoid  bone,  elevation 
of  depressed  scars,  especially  about  the  face,  and  elevation  of  the 
cheek  after  removal  of  the  upper  jaw.  Connell  {loc.  supra  cit., 
fig.  6,  p.  580)  gives  a  good  illustration  of  a  case  where  he  succeeded 
in  restoring  the  tip  of  a  nose  (which  had  been  bitten  oil)  by  the  injection 
of  paraffin. 


i;i;.\l(»VAI.    OF    NASAL    l'(»LVI'l.  465 

ROUGE'S    OPERATION.* 

Indications. — Wliciiever  the  surgeon  desires  to  gain  free  access  to 
the  nasal  cavities,  without  an  external  scar,  as  in  cases  of — 

I.  Intractable  o/ieua.  f  Thus,  when  previous  persevering  treatment, 
inchuliiig  'riiiulichum's  douche,  fails  to  cure  cases  of  ozicna,  witii 
obstinate  iiis[)is.sated  crusting  of  dischar;^'e  under  the  tiu'binated  bones  ; 
when  dead  bone  is  detected  by  a  pi'obe,  or  is  believed  to  be  present. 
2.  In  inveterately  recurring  nasal  i)olypi,  [x-i'sisting  after  the  steps 
advised  at  p.  466.  3.  As  a  means  of  examining  the  nasal  cavities. 
4.  For  lui)U8  of  the  nasal  raucous  membrane. 

Operation. — An  anrosthetic  having  been  administered,  the  surgeon 
must  decide  as  to  what  steps  he  will  take  to  prevent  tiie  blood  from 
getting  down  into  the  pharynx.  This  may  be  done  either  l>y  phigging 
the  posterior  nares,  or  by  performing  laryngotomy  and  plugging  the 
fauces  with  a  sponge  (pp.  614,  624).  If  the  Inemorrhage  is  likely  to  be 
troublesome,  and  the  operation  prolonged,  I  much  prefer  the  latter 
precaution,  for  I  have  found  that  when  the  nostrils  are  plugged  it  is 
quite  possible  to  sever  the  silk  on  one  side,  owing  to  its  being  hidden 
by  clots,  and  its  whereabouts  thus  not  seen.  Wire  is  less  easily 
severed.  Plugging  the  fauces  after  a  laryngotomy  has  the  further 
advantage  of  leaving  the  posterior  nares  free  for  examination  by  a 
finger  passed  from  the  mouth,  a  point  of  importance  in  examining  these 
parts,  or  in  manipulations  in  the  case  of  a  polypus. 

The  upper  lip  having  been  well  raised  and  everted  b}'  an 
assistant,  who  stands  behind  the  head  of  the  patient,  taking  hold 
of  it  at  the  angles  of  the  mouth,  the  surgeon  frees  it  from  the 
upper  jaw  by  an  incision  through  the  mucous  membrane  reaching 
from  the  bicuspid  teeth  on  one  side  to  their  fellows.  In  doing  this  the 
knife  should  be  kept  close  to  the  bones  and  parallel  with  them.  The 
cartilaginous  septum  is  next  detached  from  the  anterior  nasal  spine,  and 
the  lower  lateral  cartilages  from  the  ui)perjaw,  the  adjacent  parts  of  the 
cheek  being  also  freed  at  the  same  time  so  as  to  admit  of  the  nose  and 
lips  being  lifted  up  sufficiently  to  explore  the  nasal  cavities. 

After  any  dead  bone  has  been  removed,  the  sharp  spoon  applied,  and 
the  nasal  cavities  thoroughly  cleansed  in  cases  of  oztena,  or  any  polypi 
or  lupus  dealt  with,  formalin  is  applied,  the  parts  are  replaced  (without 
sutures),  and  a  boracic  acid  fomentation  applied  until  the  pain  and 
swelling  have  subsided,  and  the  risk  of  infection  has  gone  by.  Attention 
must  be  paid  to  keeping  the  mouth  clean. 

Other  operations  on  the  nose  are  given  later  on  under  the  heading  of 
"  Naso-pharyngeal  Fibroma,"  p.  495. 

REMOVAL  OF  NASAL  POLYPI. 

It  is  to  be  understood  that  in  the  following  remarks  I  am  writing 
for   those   who   have   no   especial   experience  in   nasal   surgery,  and 

•  Kmirelle  Mitlwde  pour  le  Traitement  ehirurglcal  de  V Ozenc,  par  le  Dr.  Rouge, 
Lausanne,  1873. 

t  Mr.  Hayward  (^Syat.  of  Surg.,  vol.  ii.  p.  644)  believes  that  in  a  large  number  of  cases 
of  ozaena  the  discharge  is  due  to  a  carious  surface  being  present  on  the  base  of  the  skull. 
If  this  view  is  correct,  it  obviously  points  to  not  putting  off  this  operation  too  late. 
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who  are  placed  under  conditions  in  which  they  have  to  rel}'  upon 
themselves. 

Before  an  operation  is  undertaken  on  nasal  polypi  it  must  always  be 
remembered  that  they  fall  into  two  chief  groups,  (a)  those  in  which 
they  occur  alone  or  with  merely  a  chronic  osteitis  of  the  subjacent  bones, 
(b)  those  in  which  caries  of  the  bones,  and  disease  of  the  accessory 
sinuses  co-exist  (p.  335).  In  these  latter  cases  suppuration  is  always 
present,  and  there  will  be  evidence  of  carious  bone  to  the  probe  or  to 
the  finger,  when  the  patient  is  under  a  general  anaesthetic;  the 
discomfort,  especially  headache,  will  be  aggravated. 

There  is  a  tendency  amongst  many  specialists  in  nasal  surgery  to  teach 
that  the  obstinacy  with  which  nasal  polypi  tend  to  persist  is  due  always 
to  co-existing  disease  being  overlooked.  They  are  not  however  agreed 
amongst  themselves  on  this  point,  and  it  is  denied  by  many.  Thus  Prof. 
Kiimmell  (v.  Bergmann's  "  System  of  Practical  Surgery,"  Amer.  Trans., 
vol.  i.  p.  785),  speaking  of  Greenwald's  view  that  most  nasal  polpyi  are 
caused  by  "a  focus  of  suppuration,"  such  as  an  accessory  sinus  empyema, 
states,  "  The  author  has  never  seen  any  traces,  in  numerous  cases  which 
have  come  under  his  observation,  of  a  macroscopically  accessory  sinus 
or  bone  disease."  In  ni}^  own  experience,  cases  of  nasal  polypi  without 
suppuration  or  bone  disease,  and  with  only  the  usual  clear  wateiy 
discharge,  are  common,  and  it  is  to  this  class  of  case  only  that  the 
following   advice   applies. 

As  the  well-known  tendency  of  these  growths  to  persist  must  be  due, 
where  no  other  disease  is  present,  to  their  occupying  sites  of  difficult 
access,  and  the  exquisitive  sensitiveness  of  the  nasal  mucous  membrane, 
I  strongly  advise  general  anaesthesia.  Those  with  especial  experience 
will  obtain  radical  results  by  numerous  sittings  and  local  anaesthesia 
only.  Where  a  surgeon  without  such  experience  yields  to  his  patient's 
wishes  and  dispenses  with  general  anaesthesia,  he,  in  ni}'  opinion,  courts 
defeat.  In  spite  of  its  causing  congestion  of  the  parts,  I  have  always 
used  ether  to  begin  with,  on  account  of  its  greater  safety.  It  should 
not  be  pushed  so  far  as  to  abolish  the  laryngeal  reflex.  As  it  is  very 
difficult  to  be  thorough  enough  I  have  retained  the  advice  given  below 
by  Sir  W.  Mitchell  Banks.  I  have  been  strongly  criticised  for  doing  so, 
and  the  method  has  been  described  as  barbarous.  Sir  William,  while 
alive,  was  well  able  to  take  care  of  himself  and  his  writings.  Now  that  he 
is  dead  I  shall  not  withdraw  his  teaching,  because  it  emphasises,  in  the 
terse  and  vigorous  diction  habitual  with  the  writer,  the  need  of  thorough- 
ness. It  admits,  as  will  be  shown,  of  certain  additions  and  modifications. 
Thus  cold  wire  snares  are  preferable  to  forceps.  Whichever  snare  is  pre- 
ferred, more  than  one  should  be  at  hand  according  to  the  size  of  the  wire 
required,  Krause's,  Blake's  and  Lack's  are,  I  consider,  the  handiest 
and  most  useful.  Blake's  is  a  very  convenient  form  and  is  useful  for 
all  ordinary  delicate  polypi  and  those  situated  high  up.  Lack's  snare 
carries  two  shafts,  the  stronger  of  which  can  be  relied  upon  to  remove 
any  tougher  polypi  or  part  of  the  middle  turbinate  itself.  A  small  and 
large  ring-knife  will  be  found  far  superior  to  sharp  spoons  and  should 
always  be  at  hand.  It  is  well  not  to  use  too  fine  wire  as  it  so  soon  gets 
damaged,  and  moreover  it  cuts  the  neck  of  each  polypus  through  instead 
of  pulling  the  growth  away  with  its  base  and,  if  possible,  a  little  bone  in 
it.     The  wire-loop  is  first  carefully  passed  round  the  lower  extremity  of 
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a  polypus,  iiiul  tlu'ii  pri'sst'd  well  lioiiie  as  lii^h  up  us  pijssiljlo,  tlie  wire 
beiujf  i^'nuluully  ti^litt'iu'<l  as  tliis  is  done.  It'  loi-c('|)s  nra  nscd  —  I  do  not 
recoMMucnd  tlu-ni — the  points  should  hv.  kept  backwards  paralkd  with  the 
inichlle  turbinated  bone  and  not  upwards  to  the  base  of"  the  skull,  or  fatal 
mischief  nniy  easily  be  inflicted  upon  the  delicate  bones  situatc'd  here. 
A  finger  in  the  posterior  nnres,  the  mouth  being  opened  with  a  gag,  is 
often  of  the  greatest  service,  especially  when  polypi  are  situated  far  back. 
^\'here  the  middle  turbinate  is  much  in  the  way,  where  it  is  c<n'cred  with 
sessile  polypi  or  where  it  is  found  carious  it  is  quite  easy  to  cut  it  away 
in  two  or  three  pieces  with  a  Meyer's  ring-knife.  The  lueuKn'rhage, 
which  is  always  free,  is  met  during  the  operation  l)y  keeping  the  patient's 
head  turned  sideways  and  dependent  over  the  edge  of  a  hjw  table. 
^\'hen  the  operation  is  completed  and  the  finger  introduced  from  in  fnjnt 
as  well  as  behind  finds  the  cavities  free,  these  should  be  [)lugged  with 
sterilised  gauze  wrung  out  of  adrenalin  chloride,  i — looo.  After  this 
is  removed  formalin,  i — 500  or  250,  should  be  applied  with  gauze  or 
wool  swabs.  No  operation  on  nasal  polypi  should  be  considered  com- 
plete without  this  step.  It  is  not  only  a  powerful  disinfectant  but  it 
dries  u|)  the  edematous  mucous  membrane  in  a  very  remarkable  way. 
Its  only  objection  is  the  after  i)ain  w^hich  it  causes,  and  I  confess  that 
in  all  the  cases  in  which  I  have  used  it,  viz.,  lupus,  nasal  polypi,  and 
inoperable  sarcoma,  I  have  failed  to  do  more  than  partially  relieve  this 
pain  with  eucaine  and  with  morphia  subcutaneously.  Powered  ortho- 
form  is  worth  a  trial.  But  the  pain  is  well  worth  endurance.  The 
application  of  formalin  also  does  away  with  the  need  of  using  insuffla- 
tions of  aristol  and  boracic  acid,  or  of  antiseptic  lotions  which  are 
otherwise  indicated,  and  which  most  patients  use  inefficiently. 

Dr.  Bronner  of  Bradford,  wliose  writings  are  always  practical  and 
instructive,  also  advises  formalin  {Brit.  Med.  Journ.,  1903,  vol.  ii.,  p.  1 135), 
Having  had  extensive  experience  in  nasal  surgery  he  operates  with 
eucaine,  and  before  using  formalin  he  applies  a  powder  consisting  of 
cocaine,  eucaine,  and  desiccated  suprarenal  extract  in  equal  parts.  After 
a  few  days  he  orders  a  formalin  spray  (i — 500  increased  up  to  i — 100) 
to  be  used  three  times  a  day  for  a  week  or  two,  and  then  less  frequently. 
Where  patients  are  especially  sensitive  to  formalin  he  advises  a  paroleine 
spray  before  the  formalin. 

Patient  should  be  seen  at  intervals  of  every  four  or  six  weeks.  Any 
slight  recurrence  is  operated  on  with  eucaine,  and  formalin  applied  again. 
In  the  majority  of  cases  a  cure  will  be  efi'ected.  Those  who,  in  deference 
to  their  patient's  wishes  or  because  an  anaesthetic  is  not  easily  available, 
dispense  with  one,  should  especially  give  formalin  a  trial. 

Sir  W.  M.  Banks's  method  is  given  in  his  own  words*  : — 

*'  As  to  the  most  permanently  curative  operation  for  nasal  mucous 
polypi,  I  believe  there  is  nothing  equal  to  the  use  of  the  forcei)s  properly 
managed.  Where  there  are  large  isolated  polypi  with  well-marked 
stalks,  the  wire  snare  or  Dr.  Tliudichum's  process  may  do  well  enough, 
and  probably  removes  them  with  much  less  pain  than  the  forceps.  But 
these  are  not  the  most  common  cases.  On  the  contrary,  they  are  usually 
crops  of  small  grow^ths   fringi)ig  tiie  superior   and  middle  turbinated 

•  Clinical  Xotes  vjwn  Two  Years'  Surijical  Work  in  the  Liverpool  Royal  Infirmary, 
p.  180. 
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bones,  which  no  snare  can  get  hohl  of,  and  which  in  due  time  make 
their  appearance  as  large  ones.  Mr.  Syme,  after  great  experience,  used 
to  say  that  the  only  way  was  to  get  one  blade  of  the  forceps  beneath  the 
middle  turbinated  bone  and  the  other  on  the  opposite  side  of  it,  and  to 
carry  away  as  much  bone  as  possible.  This  I  always  endeavour  to  do,  and 
find  that,  along  \\  ith  the  big  ones,  I  have  brought  away  whole  crops  of 
minute  polypi  just  conniiencing  their  existence,  which  can  only  be 
removed  by  carrying  away  the  bone  from  which  they  grow.  As  to 
necrosis  and  all  sorts  of  contingencies  which  it  is  said  may  occur  as  a 
result  of  such  rough  surgery,  the  simple  answer  is.  They  don't  occur. 
On  the  other  hand,  the  patient  has  a  chance  of  getting  rid  of  the  source 
of  his  trouble,  and  does  not  need  to  come  every  two  or  three  years  to 
have  a  fresh  assault  made  upon  a  fresh  lot.  Failure  often  results  from 
using  forceps  which  are  too  big  in  the  blades,  and  which  are  only  toothed 
in  the  points  instead  of  all  the  way  down.  In  not  a  few  cases  where 
the  patient  has  had  several  operations  performed  previously  by  other 
surgeons,  I  have  simply  smashed  up  the  whole  turbinated  bone  as 
widely  as  I  could,  and  so  have  settled  the  matter  permanently.  Now 
the  pain  and  dreadful  sensations  produced  by  this  proceeding  are  more 
than  mortals  can  bear,  and  so  the  patients  have  had  chloroform  or  ether, 
and  it  would  be  an  excellent  thing  if  this  were  resorted  to  more  fre- 
quently. Even  a  moderate  assault  with  the  forceps  is  a  most  horrid 
process,  and  patients  who  have  gone  through  it  once  or  twice  will 
endure  any  amount  of  chronic  misery  rather  than  face  it  again.  But 
only  a  very  few  surgeons  seem  inclined  to  give  these  unfortunates  an 
anaesthetic,  urging  as  their  reason  the  danger  of  blood  going  down  the 
throat  and  choking  the  patient,  and  the  fact  that,  owing  to  the  patient 
being  insensible,  he  cannot  blow  down  the  nostrils  so  as  to  let  it  be 
known  whether  they  are  clear  or  not.  My  plan  is  to  have  the  patient 
thoroughly  anaesthetised  on  a  sofa.  When  fully  insensible  his  head 
should  be  brought  over  the  edge  so  that  the  nostrils  are  dependent,  and 
then  the  surgeon,  kneeling  on  the  floor,  passes  up  the  forceps,  and  pulls 
out  everything  he  can  until  there  is  nothing  to  pull.  Meantime,  all  the 
blood  runs  out  of  the  nostrils,  and  none  need  go  down  the  throat  at  all, 
while  the  whole  time  necessary  for  a  thorough  cleaning  is  about  a 
minute  for  each  nostril.  I  feel  convinced  that,  for  certain  cases,  the 
only  satisfactory  cure  is  to  pull  away  as  much  as  can  be  got  of  the 
superior  and  middle  turbinated  bones." 

REMOVAL       OF       ADENOID       GROWTHS       OP     THE      NASO- 
PHARYNX   AND    ENLARGED    TONSILS. 

Here  as  in  the  previous  section  and  indeed  throughout  this  book, 
I  desire  that  it  be  remembered  that  I  am  writing  only  for  the  benefit  of 
my  junior  brethren,  and  in  view  of  the  conditions  under  which  they  are, 
of  necessity,  often  placed.  A  surgeon  who  has  had  especial  opportuni- 
ties afforded  him  of  acquiring  great  skill  is  justified  in  saying  that  an 
anaesthetic  is  not  needed,  that  it  increases  haemorrhage,  and  that  only 
one  movement  of  the  curette  is  required.  The  following  remarks  apply 
only  to  men  placed  under  very  different  conditions. 

Question  of  Operation. — The  fact  that  removal  of  adenoids  has  been 
much  abused,  that  it  is  a  good  instance  of  "  intemperance  in  operating  " 
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or  "  the  lust  of  operation  "  was  sliown  in  n  rncent  discussion  in  ono  of 
tlio  lucdical  papers,  and  nocds  no  further  allusion  here.  The  need  of 
operation  will  nuiinly  dejx'ud  on  (i)  tho  extent  to  which  the  vitality  of  the 
patients  are  aft'ected  and  (2)  their  surroundings.  Where  it  is  quite 
clear  that  the  adenoids  themselves*  have  seriously  interfered  with  the 
nutrition  and  vitality  of  the  patients  and  have  rendered  them  liahle  to  naso- 
pharyn<,'(>al  catarrh,  hroncliitis,  deafness,  etc.,  operation  is  stronj^ly 
indicated.  In  slitfJiter  easels,  where  the  surrounding's  are  satisfactory 
and  wh(M-e  attention  will  he  duly  i)aid  to  carryin^^  out  palliative  treat- 
ment, atrophy  may  he  expected  to  follow.  Nose-hreathing,  even  if 
systematically  carried  out,  will  have  no  curative  effect  on  estahlished 
adenoids,  any  more  than  it  will  upon  enlarged  tonsils.  A  word  of 
caution  is  needed  liere.  Where  the  adenoids  arc;  causing  enlarged  glands, 
oi)eration  is  indicated,  l)ut  tiie  surgeon  should  prepare  the  friends  for 
the  possihility  of  suppuration  in  the  glands  after  the  operaticm,  esi)ecially 
where  the  vitality  is  poor,  the  surroundings  unsatisfactory,  the  glands 
already  tuherculous,  or  where  another  memher  of  the  family  suffers 
from  a  like  condition  of  the  glands. 

Removal. — Here  the  first  points  that  arise  are  the  he^^t  anrrstlietic  and 
tlie  most  suitable  position  of  the  patient.  Both  points  have  been  much 
debated. 

Anasthetic. — I  have  no  hesitation  in  expressing  my  preference  for 
ether,  preceded  when  possible  by  gas,  in  the  majority  of  cases,  i.e., 
those  of  average  severity,  and  I  consider  ether  especially  preferable 
when  the  anaesthetist  can  be  only  of  ordinary  experience  and  skill.  I  am 
well  aware  of  the  objections  which  have  been  raised  to  ether  here.  In 
addition  to  the  administration  being  more  troublesome,  the  parts 
operated  on  are  more  vascular  and  swollen,  the  haemorrhage  is  some- 
what greater,  and  more  mucus  is  present  than  is  the  case  with  chloro- 
form. But  I  am  equally  assured  that  the  advantages  of  ether  outweigh 
the  above  disadvantages.  Above  all,  it  is  safer  than  chloroform  in  hands 
of  ordinary  experience.  Where,  in  young  and  often  feeble  patients, 
elements  of  shock  must  be  present — e.g.,  haemorrhage  and  interference 
with  the  respiratory  passages — chloroform  is  always  risky,  and,  unless 
given  with  much  experience,  may  he  most  dangerous.!     Ether  enables 


*  I  will  call  my  readers'  attention  here  to  the  fact  that  several  morbid  conditions  may 
simulate  adenoids.  In  two  of  my  cases  operation  gave  incomplete  relief,  because  I  had 
overlooked  the  co-existence  of  hypertrophy  of  the  posterior  ends  of  the  two  lower  turbinate 
bones,  causing  blocking  of  the  posterior  nares  in  the  one  case,  and  marked  ill  development 
of  the  naso-pharynx  and  its  muscles  and  those  of  the  soft  palate  in  the  other.  Such 
conditions  will  obviously  interfere  with  after-treatment  by  nasal  breathing,  however 
faithfully  carried  out.  Dr.  W.  Wingrovc  {Brit.  Med.  Journ.,  1901,  vol.  ii.  p.  892) 
enumerates  the  following  as.  simulating  adenoids  and  as  not  recognisable  by  anterior 
rhinoscopy  : — (i)  Uimiuutive  posterior  and  anterior  nares  ;  (2)  Low  pharyngeal  vault ; 
(3)  Paresis  of  soft  palate  and  pharyngeal  muscles  ;   (4)  Prominent  crest  of  the  vomer  ; 

(5)  Forward   projection   of    the   upper  three   cervical   vertebraj,   especially   the  atlas ; 

(6)  Retro-pharyngeal  abscess  ;   (7)  Unilue  prominence  of  the  tuberosities  of  the  palate 
and  the  hamular  processes  ;  (8)  Webs  and  new  growths. 

t  That  sounil  and  careful  surgeon,  Mr.  Waterhouse  (Cli/i.  Joitni..  1896,  p.  2S1),  while 
preferring  chloroform  to  ether,  writes  of  chloroform  as  follows  : — "  There  have,  however, 
been,  even  in  careful  hands,  so  many  deaths  from  this  anaesthetic  during  the  removal  of 
adenoids,  that  we  must  admit  that  its  administration  is  by  no  mams  without  a  certain 
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any  change  in  the  patient's  position  to  be  safel.y  made,  and,  if  obstruc- 
tion to  respiration  should  take  place,  there  is  less  risk  of  cardiac  failure. 
With  chloroform,  cardiac  failure  may  ensue  at  any  time  from  the  shock, 
from  the  haemorrhage,  from  obstruction  to  respiration  ;  from  an}^  needful 
sudden  change  in  the  patient's  position  ;  and,  lastly,  it  may  occur  without 
anj'  warning  when  the  operation  is  over,  and  the  effects  of  the  anaesthetic 
seem  to  be  safely  passing  off.  In  a  severer  case,  or  where  the  tonsils  also 
are  going  to  be  removed,  as  soon  as  the  patient  is  well  under  the  influence 
of  ether,  chloroform  may  be  substituted  with  advantage.  It  is  only  in 
slif/ht  cases  that  gas  and  oxygen  will  suffice.  With  this  limited  anaesthesia 
there  must  be  a  tendency  to  hurry,  and  thus  a  risk  of  an  imperfect  opera- 
tion. I  strongly  advise  oi:)erators  whose  experience  is  limited  to  avail 
themselves  of  the  longer  anaesthesia  of  ether,  however  slight  the  case 
may  seem  to  be.  Whatever  anaesthetic  is  chosen,  it  should  be  pushed 
with  care.  Thus,  while  the  corneal  reflex  should  be  abolished,  that 
which  governs  coughing  and  swallowing  should  not  be  entirely  removed. 
Position. — This  again  has  been  much  debated.  I  shall  refer  to  a 
choice  of  three  positions.     I  much  prefer  the  first. 

1.  The  patient  lies  on  the  right  side,  with  the  head  somewhat  raised, 
and  bent  a  little  forwards  over  the  edge  of  a  table  of  appropriate  height. 
If  blood  accumulate  at  the  back  of  the  throat,  if  there  be  the  least 
tendency  to  lividity,  the  child  should  be  rolled  over  and  the  blood 
sponged  out.  The  anaesthesia  is  never  to  be  deep  enough  to  abolish 
the  laryngeal  reflex. 

2.  The  patient,  under  ether,  is  propped  up  in  the  sitting  position, 
with  the  head  and  shoulders  thrown  well  forwards,  and  the  face  look- 
ing downwards  into  a  basin  placed  between  the  patient's  knees.  This 
position  is  only  justifiable  with  ether.  It  is  an  excellent  one  from  the 
anaesthetist's  point  of  view,  owing  to  the  facility  and  safet}'  with  which 
blood  escapes  from  the  mouth.  It  is  not  quite  so  convenient  to  the 
operator.     We  owe  it  to  Mr.  Braine. 

3.  The  patient  lies  on  his  back,  with  the  shoulders  a  little  raised,  and 
the  head  thrown  back  and  hanging  over  the  end  of  the  table.  In  this 
position  the  head  is  supported  by  an  assistant  or  nurse.  This  is  the 
same  position  as  that  used  in  cleft  palate  operations.  "  It  answers 
admirably  for  both  operations,  as  the  blood  thus  falls  dowai  into  the 
pharyngeal  dome,  and  wells  up  through  the  anterior  nares,*  leaving  the 

lower  air-way  free   and  open I  do  not  think  that  this  lowered 

position    of  the    head    adds   materially    to    the  amount  of  bleeding " 
(Owen's  Surgical  Diseases  of  Cltildren,  third  ed.,  p.  208). 

Operation. — We  will  suppose  the  patient  to  be  in  the  first  of  the  above 
given  positions.     One  of  Hewitt's  modified  Mason's  gags  is  inserted! 


element  of  risk.  I  have  used  it  hundreds  of  times,  but  always  with  fear  and  trembling, 
which,  by  the  way,  is  not  an  unwise  precaution  when  dealing  with  this  powerful  and 
dangerous  drug." 

*  But  if,  as  often  happens  in  these  ill-developed  patients,  "  nasal  obstruction  is 
present  even  in  a  minor  degree,  this  position  is  not  a  good  one  for  the  escape  of  blood  " 
(Hewitt,  Ancpsthetics  and  their  Adniinisfratlon,  p.  37). 

t  Care  must  be  taken  now  with  any  loose  or  decayed  teeth.  The  insertion  of  one  of 
Hewitt's  props,  whenever  the  little  patient  will  permit  it,  before  the  mouth-piece  is 
applied,  will  facilitate  the  introduction  of  a  gag  at  the  height  of  anaesthesia. 
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and  securely  licld,  ns  widely  opened  ns  possible,  on  tlio  left  side.  The 
operator  now  exiiinines  into  the  extent  to  which  the;  luhsnoids  have 
dov('h)pt'tl  and  into  the  possibh;  co-existonce  ofother  niorhid  conditions 
(vide  supra).  An  assistant  should  he  ready  with  clean  sponges,  as 
large  as  are  admissible,  lirinly  fixed  on  holders  or  forceps,  to  sponge 
out  blood  rapidly  and  efliciently  from  the  right  cheek  and  side  of  the 
mouth.  The  removal  of  the  adenoids  may  be  effected  with  the  nail, 
the  artificial  nail,  a  curette,  or  forceps,  (i)  TJie  Natural  Nail. — The 
advantages  of  this  are  obvious;  it  is  simple,  it  takes  up  a  minimum  of 
room,  and  its  natiu'al  sensitiveness  is  a  great  aid  to  the  operator  in 
detecting  the  position  and  extent  of  the  growths.  The  objections  are 
its  insufficiency,  thus  leading  to  the  need  of  repeated  operations.  This 
may  be  due  to  want  of  care.  The  finger-nail  must  be  long  enough, 
but  not  too  long  or  brittle  so  as  to  bend  or  break.  It  must  only  be 
used  for  slight  cases  and  where  the  adenoids  are  soft;  in  the  much 
rarer  ones,  firmer  and  harder,  met  with  sometimes  in  older  patients, 
the  curette  should  be  used.  In  most  cases  the  use  of  the  finger-nail 
should  be  kept  to  complete  the  operation  after  the  employment  of  the 

Fig.  154. 


Gokling  Bird's  curette.      (Down  Bros.'  Cat.) 

curette.  If  it  be  used  it  must  be  with  proper  precautions,  and  employed 
thoroughly.  In  a  naso-pharynx  blocked  up  with  adenoids,  the  finger 
introduced  behind  the  soft  palate  should  first  make  out  the  septum  and 
outline  of  the  posterior  nares,  and  clear  these  thoroughly  ;  next,  pressed 
upwards  into  the  vault  of  the  naso-pharynx,  it  is  drawn  firmly  back- 
wards and  downwards  several  times,  first  in  the  middle  line  and  then 
laterally,  care  being  taken  as  the  orifices  of  the  Eustachian  tubes  are 
approached.  The  adenoids  thus  removed  are  partly  expelled  with  the 
blood  through  the  nose,  parti)''  mopped  up,  and  some  swallowed. 
(2)  The  Artificial  A^ai/.— This  has  only  slight  advantages  over  the 
ordinary  nail :  it  does  not  break  or  bend,  and  it  penetrates  more 
deeply.  Its  disadvantages  are  great,  viz.,  the  impairment,  of  tactile 
sensibility  and  the  increase  of  bulk  which  it  entails  ;  the  latter  a  point 
of  importance  in  a  little  child.  (3)  Curettes. — The  best  of  these  are 
some  modification  of  Gottstein's  {e.g.,  Golding  Bird's,  Fig.  154, 
Beckmann's,  or  Kirstein's,  Fig.  155)  ;  Mr.  Steward  advises  the  last, 
as  the  large  fenestra  enables  the  mass  of  Luschka's  tonsil  to  be  brought 
away  in  one  piece  {vide  infra).  Mr.  Golding  Bird's  instrument,  in  my 
opinion,  reaches  better  than  any  other  curette  those  adenoids 
situated  high  up  at  the  junction  of  the  roof  and  back  of  the  naso-pharynx. 
The  fenestra  of  the  curette,  having  been  guided  into  the  naso-pharynx 
by  a  forefinger,  is  passed  upwards  and  backwards  quite  up  into  the  vault ; 
then,  the  position  of  the  cutting  edge  being  determined  and  the  handle 
being  held  firmly,  the  curette  is  pressed  well  down  upon  the  roof  of 
the  pharynx,  and  drawn  backwards  and  downwards  and  laterally,  with 
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semicircular  turns  of  the  wrist,  so  that  its  sharp  edge  is  made  to  sever 
all  the  vegetations  in  its  sweep.     Sufficient  pressure  must  be  used  to 
go  through  mucous  membrane  structures  only,  and  not  into  the  muscular 
edges.     No  strips  or  tags  of  incompletely  removed  tissue  should  be  left 
hanging  down.     This  is  repeated  according  to  the  severity'  of  the  case 
and  the  results  found  by  the  finger,  but  the  lateral  aspects  of  the  naso- 
pharynx, especially  the  vicinity  of  the  Eustachian  tubes,    should   be 
carefully  avoided  by  the  curette.     Here,  as  in  the  regions   curetted, 
the  finger-nail  should  complete  the  work.     In  buying  a  curette  the 
surgeon  should  remember  that  instrument-makers  often  turn  out  these 
(and  Lowenberg's  forceps  also)  monstrously  large  for  the  naso-pharynx 
of  a  little   child.     The  following  is   the  method  which  Mr.  Steward 
advises  and  which  those  who  have  had  his  opportunities  for  attaining 
special  skill  may  adopt  {Clin.  Journ.,  April,   1905).     "  The  operator 
stands  behind  the  patient's  head.      The  instrument  (Kirstein's   modi- 
fication of  Gottstein's  curette)  should  be  held  like  a  dinner-knife,  with 
the  index  finger  along  the  back,  this  gives  the  best  control.     Having 
passed  the  curette  into  the  naso-pharynx  the  handle  is   depressed  till 
the  edge  touches  the  back  of  the  septum.     Pushing  then  firmly  upwards 
and  backwards  the  mass  to  be  removed  is  then  pressed  into  the  fenes- 
trum,  with  the  cutting  edge  at  the  upper  margin.      Unless  the    instru- 
ment is  pressed  up  as  well  as  backwards  the  upper  part  of  the  mass 
will  not  be  caught,  and  removal  will  then  be  incomplete.      The  handle 
is  then  raised,  pressing  backwards  all  the  time,  the  cutting  edge  thus 
making  a  firm  sweep  along  the  upper  and  posterior  walls  of  the  naso- 
pharynx.    In  this  way  the  whole  mass  is  cut  off  cleanly  and  comes 
down  into  the  mouth  with  the  instrument.     Luschka's  tonsil  is  the 
cause  of  the  trouble,  any  smaller  masses  which  may  be  present  round 
the  posterior  nares  or  about  the  Eustachian  tubes  need  no  interference 
if  the  main  mass  be  removed  and  nose-breathing  properly  practised 
afterwards."     From  my  experience,  in  addition  to  the  median  mass, 
large  and  multiple  fringes  are  often  present  especially  about  the  posterior 
nares,  and  it  is  always  well  to  feel  with  the  finger  that  these  orifices  are 
absolutely    clear,  by    identifying   their   boundaries.       (4)  Loivenhei'g's 
Forceps. — These  are  only  required  when  the  adenoids  are   firm    and 
fibrous  and  tough,  being  quite  unnecessary  in  the  soft  vascular  adenoids 
usually  met  with  in  early  life.     It  sounds  easy  enough  to  introduce  the 
forceps,  guided  by  the  finger,  into  the  naso-pharynx,  push  them  up  to 
the  roof,  and  then  to  press  them  into  the  adenoid  masses,  out  of  which, 
by  a  combined  punching  out,  twisting,  and  tearing,  the  growths  are 
pulled  away,  or,  in  cases  of  really  firm  adenoids,  pieces  punched  out 
until  the   rest  can  be  removed  by  the   curette    or    finger-nail.      But 
practically  it  will  not  be  found  easy,  in  the  naso-pharynx  of  a  child,  to 
simultaneously  accommodate  both  finger  and  forcej^s,  and  to  manipulate 
the  forceps  with  the  necessary  freedom.     And  unless  the   blades   are 
accurately  guided  by  the  finger  it  is  easy  to  seize  and  bruise  the  septum 
(especially  when  the  head  is  in  the  dependent  position)  and  to  tear 
away  strips  of  mucous  membrane.     Very  grave,  even  fatal,  haemorrhage 
has    also    followed    the    use    of    the    forceps.      The    forceps    usually 
sold  by  instrument-makers  are  absurdly  large  for  children,  in  whom 
a    great   proportion    of  post-nasal    growths    occur.      The   best  forms 
are  those  of  Symonds  and  St.  Clair   Thomson's  modification  of  the 
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Jiirasz-Lowenborf^'s  forceps  (Brit.  Med.  Jduni.,  vol.  i.  1R9S,  j).  632). 
Those  forceps  are  particularly  liglit  and  short,  making'  it  caHicr  to  use 
the  finger  at  the  same  time.  Witli  these  and  all  niodilications  of 
TiOwenhcrg's  foi'c('j)s  opening  hitci-ally,  care  must  he  taken  not  to  damage 
the  orifices  of  tht;  Eustachian  tubes. 

Aftor-troatment. — The  patient  should  he  kept  on  one  side  for  so)ne 
time  after  the  operation,  and  carefully  watched,  especially  on  account 
of  the  vomiting  of  blood,  which  is  almost  certain  to  foHow.  'i'he 
ha?morrhage,  severe  at  the  time,  soon  ceases,  and  very  rarely  causes 
anxiety  a  few  houi's  later.  In  such  cases,  iced  boracic  a(;id  to  the  fai-e, 
syringing  hot  water  through  the  anterior  nares,  the  patient  lu-ing  in 
the  position  I  have  already  advocated,  or  the  use  of  adrenalin  chloride, 
I — 1000,  must  be  tried.  The  child,  if  delicate,  should  be  kept  in  bed 
for  two  or  three  days,  and  in  damp  or  wet  weather  should  not  leave  the 
house  for  a  week.  For  the  first  twenty-four  hours  the  food  siiould  be 
cold.  As  a  rule,  especially  in  little  children,  where  the  parts  are  so 
small  and  delicate,  any  use  of  the  syringe  or  Polit/.er's  bag  is  to  be 
deferred  until  suilicient  time  has  elapsed  to  show  the  result  of  the 
operation.  "Warm  boracic  acid  may  be  used  if  the  discharge  show 
signs  of  becoming  muco-purulent.  The  friends  should  be  prepared  for 
the  breathing  being  even  worse  than  usual  for  the  first  two  or  three  days. 
Improvement,  especially  in  the  gain  in  nose-breathing,  begins  from  the 
fourth  to  the  seventh  day.  The  atrophy  of  any  remaining  adenoids  will 
be  promoted  by  the  practice  of  nose-breathing,  the  child  being  made  to 
sit  quiet  for  ten  minutes  four  times  a  day,  and  breathe  through  the 
nose  alone.  All  possible  pains  must  be  taken  to  improve  the  general 
health. 

Complications  and  Sequelae. — i  and  2.  Haemorrhage  and  Shock. — 
I  have  already  spoken  of  these,  and  would  here  again  remind  my 
readers  that,  in  addition  to  deaths  under  chloroform,  there  have  been 
fatal  results  from  haemorrhage.  While  this  complication,  not  owning 
any  arterial  source,  usually  quickly  ceases  of  itself,  and,  when  severer, 
yields  to  plugging  of  the  naso-pharynx  with  gauze  wrung  out  of 
turpentine  or  adrenalin  chloride,  if  these  be  available,  fatal  cases  have 
undoubtedly  occurred  both  at  the  time  and  a  few  hours  later.  In  a 
few  this  result  may  have  been  due  to  hfemophilia  ;  in  others,  from  the 
accidental  tearing  oif  of  jiharyngeal  mucous  membrane,  or  direct 
injury  to  a  large  blood-vessel  (Newcomb),  both  these  accidents  being 
more  likely  to  occur  with  Lowenberg's  forceps.  Dr.  Newcomb  can- 
didly published  (Amcr.  Journ.  Med.  Sci.,  1893,  vol.  cvi.  p.  574)  a  case 
in  which  death  took  place  from  haemorrhage  sixteen  hours  after  the  opera- 
tion. While,  as  medical  aid  was  not  summoned  until  this  time  had 
elapsed,  no  blame  whatever  can  attach  to  the  operatoi*,  the  case  shows 
the  importance  of  keeping  these  patients  under  observation  for  twenty- 
four  hours.*     3.  Broncho-pneumonia  from  the  entrance  of  blood  into 


*  Dr.  Newcomb  refers  to  a  case,  reported  by  Hooper,  where  a  digital  examination  in  a 
hsemophilic  subject  caused  a  fatal  hjemorrhage.  He  also  alludes  to  two  other  fatal  cases, 
recorded  by  Dr.  Delavan  (^Tranx.  Anter.  Laryngol.  Asfoc,  1892,  and  JS't'w  York  Med. 
Jou7-n.,  Nov.  19,  1892).  He  warns  against  operating  on  patients  approaching  the  time  of 
menstruation,  and  those  in  whom  there  has  been  any  recent  inflammation  of  the  throat. 
Dr.  Preble  has  recorded  a  case  in  which  secondary  hsemorrhage  occurred  on  the  seventh 
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the  lungs.  4.  Infection  of  the  wounded  surface.  5.  Ear  trouhle. — 
In  a  few  cases  pain  in  the  ears  is  complained  of,  probably  due  to 
entrance  of  blood  into  the  tympanum  along  the  Eustachian  tube. 
Another  rare  and  more  serious  aural  complication  is  otitis  media  from 
injury  to  the  Eustachian  tube,  infection  of  the  wound,  or  unwise  use  of 
the  nasal  douche.  If  deafness  was  present  before  the  operation  and  has 
not  improved  ten  days  after,  Politzer's  process  with  the  application  of 
astringents  to  the  naso-pharynx  will  be  indicated.  6.  It  is  not  very 
uncommon  for  some  of  the  cervical  glands  to  become  painful  and 
swollen,  but,  unless  the  wound  has  been  infected,  especially  if  the 
patient's  vitality  is  very  low,  suppuration  does  not  follow.  7.  Exanthe- 
mata.— Mr.  Sheild  (Diseases  of  the  Ear,  p.  213)  calls  attention  to  the 
importance  of  the  operation  wound  not  being  exposed  to  the  virus  of 
scarlet  fever,  diphtheria,  or  sewer-gas.  8.  Question  of  Reappearance. — 
This  is  stated  by  some  to  be  common.  I  have  found  it  distinctly  rare 
myself,  when  the  operation  has  been  properly  performed,  though 
jDarents  are  liable  to  take  several  conditions  which  may  co-exist  with 
adenoids  for  the  reappearance  of  the  adenoids  themselves.  Reappear- 
ance or,  more  correctly,  persistence  of  adenoids  is  not  uncommon  when 
the  operation  has  been  done  "against  time,"  either  for  show,  or  because 
the    operator   has  been   nervous    about    the  anesthetic.     Where  the 

Fig.  155. 


Kirstein's  curette. 

finger-nail  has  been  solely  employed,  especially  in  cases  which  call  for 
the  curette — e.g.,  the  more  fibrous,  tough  processes,  either  tongue- 
like, or  sessile  and  ridged,  which  are  met  with  in  older  patients, — in 
such  persistence  will  follow.  If  the  adenoids  have  been  properly  dealt 
with,  and  mouth-breathing  persist,  some  other  cause  must  be  sought 
for.  Very  likely  nose-breathing  has  not  been  assiduousl}^  practised ; 
or  some  such  condition  as  enlarged  tonsils,  deviation  of  the  septum, 
enlargement  of  the  posterior  extremities  of  the  turbinals,  hypertrophic 
rhinitis,  or  the  rarer  conditions  mentioned  at  p.  469,  may  be  present 
and  require  attention.  All  such  conditions  should  have  been  detected 
at  the  time  of  the  first  anaesthetic,  and,  if  not  dealt  with  then,  the 
patient's  friends  should  have  been  made  aware  that  more  would  requu'e 
to  be  done. 

REMOVAL    OF    ENLARGED    TONSILS. 

This  is  so  minor  and  usually  uncomplicated  an   operation  that  I 
only  allude  to  it  here  to  urge  my  readers  to  give  a  trial  to  enucleation. 

day,  tbe  patient,  fet.  11,  fainting.  It  recurred,  and  was  stopped  by  plugging  the  posterior 
nares.  On  the  eighth  day  a  sudden  gush  took  place,  and  the  patient  died  before  assistance 
could  be  given.  There  was  no  history  of  hemophilia.  Dr.  Preble  has  collected  twenty- 
one  cases  of  serious  primary  haemorrhage,  of  which  four  proved  fatal,  and  five  of 
secondary  hemorrhage. 
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It  removes  the  entire  tonsil  and  is  adapted  to  all  cases.  The  giiil- 
lotiiip  is  easy  and  rapid,  hut  it  will  not  remove  the  deep  part  of  the 
f;[]and,  a  tonsil  which  does  not  project  inwards,  or  one  whicli  harrows 
vertically  upwards.  If,  hs  is  not  infre(iuent,  when  the  slice  removed 
on  extiniiimtion  shows  cut  follicles  on  its  deep  surface,  there  is  never 
any  certainty  that  there  will  he  sufVicient  contraction  to  ohliterate 
these  and  to  prevent  any  further  trouhle.  The  ohjections  to  enucleation, 
raised  hy  some,  are  that  it  is  needlessly  severe  hecause  recurrence  after 
the  use  of  the  j^uillotine  is  very  rare,  and  hecause  we  may  he  removiii;/ 
a  useful  or<^!in  ;  further,  a  (general  an«?sthetic  is  required.  I  admit 
some  force  in  these  ohjections,  hut  I  have  reason  to  douht  the  infre- 
quency  of  recurrence  after  the  guillotine  if  cases  are  watched  for  twelve 
months  ;  a  tonsil  which  has  heen  the  cause  of  frequent  trouble  is  no 
longer  a  healthy  organ,  and  as  adenoids  are  often  present  as  well, 
general  anjesthesia  will  he  an  advantage.  The  patient  should  he  in  the 
position  advised  for  the  removal  of  adenoids,  ether  or  gas  and  ether 
are  administered,  and  the  mouth  is  opened  in  a  good  light  with  an 
efficient  gag.  With  a  pair  of  blunt-pointed  curved  scissors,  an  incision  is 
made  into  the  cellular  tissue  round  the  tonsil  which  forms  its  bed, 
beginning  between  it  and  the  anterior  i)illar.  The  tonsil  is  then  grasped 
with  a  tongue-forceps  of  the  old  pattern  which  will  hold,  and  quickly 
enucleated  with  a  sterilised  finger.  The  operation  is  a  little  dirticultat 
first  in  the  small  mouths  of  children.  Hemorrhage  is  often  fi'ee  for  a 
few  minutes,  but  is  readily  arrested  by  firm  pressure  with  gauze  pads 
wrung  out  of  sterilised  adrenalin  chloride  solution.  If  this  should  not 
suffice,  as  is  occasionally  possible  in  adults,  one  or  two  sutures  of  steril- 
ised catgut  should  be  passed  by  means  of  a  curved  needle  held  in  Spencer 
Wells'  forceps,  so  as  to  take  up  the  adjacent  pillars  and  bleeding  point, 
care  being  taken,  of  course,  not  to  dip  the  needle  too  deeply.  This 
step  should  remove  all  the  anxiety  as  to  danger  of  haemorrhage  in 
these  cases,  and  obviate  resort  to  such  steps  as  ligature  of  the  external 
carotid. 


CHAPTER   VII. 
OPERATIONS  ON  THE  JAWS. 

OPERATIONS    OF    THE    UPPER    JAW. 

These  will  include  — 

i.  Eemoval,  partial  or  complete,  for  growths  (Figs.  156,  157). 
ii.  Operations  for  naso-pharyngeal  fibroma  (Figs.  158  to  162). 
iii.  Opening  the  antrum. 

REMOVAL  OF  THE  UPPER   JAW,   PARTIAL   OR    COMPLETE. 

Indications. — These  include  the  different  growths  to  which  the 
upper  jaw  is  liable,  and  opportunity  will  be  taken  here  to  give  briefly 
the  chief  practical  points  in  connection  with  these. 

I.  Epulis. — One  of  the  new  growths  most  frequently  met  with  here. 
Etymologically  gum  tumours,  these  growths  vary  a  good  deal.  At  first, 
and  most  frequently,  they  are  simply  fibrous,  tough  and  firm,  springing 
from  the  periosteum,  the  periodontal  membrane,  and  the  endosteal 
lining  of  an  alveolus.  Myeloid  cells  and  small  spicules  of  bone  are 
not  uncommon.  The  longer  they  are  left,  the  more  they  are  irritated, 
especiall}'  with  imperfect  attempts  at  removal,  the  more  cellular  and 
sarcomatous  do  they  become. 

Very  rarely  on  drawing  the  tooth,  to  the  alveolus  of  which  the 
growth  is  connected,  the  epulis  comes  away  completely.  Much  more 
frequently  it  is  firmly  connected  to  the  periosteum  and  subjacent 
cancellous  tissue,  or  to  the  endosteal  lining  of  one  or  more  alveoli, 
Bemoval  should  be  early  and  complete.  Shaving  off  the  growth  and 
the  gum  beneath,  and  then  applying  caustics  to  any  suspicious  granu- 
lations, is  most  uncertain  and  unsatisfactory,  especially  if  the  presence 
of  teeth  be  allowed  to  interfere  with  the  complete  removal  of  the 
growth,  or  if  this  be  connected  with  stumps,  and  thus  dip  deeply  into 
an  alveolus.  By  far  the  best  treatment  is  to  draw  a  tooth  in  front  and 
another  behind  the  growth,  and  then  with  a  narrow  saw  to  notch  the 
bone  at  these  points  deeply  through  the  alveoli :  with  cutting-forceps, 
or  better,  a  chisel  and  mallet,  a  V'shaped  or  rectangular  piece  of  the 
bone  is  then  removed.  In  the  case  of  the  mandible,  this  bone  must 
be  steadied.  The  drawing  of  teeth  not  only  enables  the  surgeon 
thoroughly  to  eradicate  the  growth,  but  their  removal  leads,  as 
pointed  out  by  Mr.   Salter,*  to  wasting  of  the  alveolus,  and  thus  to 

*  System  of  Surgery,  vol.  ii.  p.  456.  JVIr.  Salter  also  points  out  that  where  an  epulis 
forms  on  an  apparently  edentulous  part  of  the  jaw,  the  existence  of  stumps  should 
always  be  looked  for. 
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non-recurrence  of  tlie  growth.  The  teeth,  if  sound,  mnl  if  the  patient 
so  desire,  should  he  i>ivscrved,  and,  hiter  on,  when  nil  is  lirndy  hoiled, 
litti'd  to  11  pliite  by  11  dentist.  The  deformity  is  thus  rendered 
inii)erce[)tible. 

In  18S4,  ii  captain  in  the  lloynl  Nfivy,  whose  ship  wjis  on  the  North  American  station, 
came  untler  my  cure  willi  an  epulis  of  the  lower  incisors  and  contij,'U()US  alveolar 
margin.  The  teeth  were  all  piescrved,  and,  when  the  parts  were  soundly  hcjdcd,  Mr.  Moon 
refitted  them  so  skilfully  that  no  trace  whatever  of  an  operation  could  he  noticed, 
and  the  use  of  a  s[ii,'akiiii,'-lruuipet,  which  was  most  essential  in  this  case,  was  not 
interfered  with. 

]f  u  patient  refuses  the  only  operation  which  is  safe,  the  sm-geon 
must  rest  satisfied  with  shaving  off  the  growth,  gouging  the  subjacent 
bone,  and,  if  needful,  api)lying  caustics  to  anj'  suspicious  i)atches  later 
on.  Tliis  course  is  not  only  much  more  tedious  and  painful,  but  is 
uncertain  to  boot. 

2.  Fibronui. — These  originate  either  in  the  periosteum  or  in  tiie 
endosteum  of  the  antrum,  the  connective  tissue  of  the  medulla, 
Haversian  canals,  vessels,  etc.  At  first  firm,  dense,  and  slow-growing, 
they  may,  from  the  frequent  irritation  inseparable  from  their  site, 
become  vascular,  sloughy,  and,  taking  on  more  rapid  growth,  tend  to 
invade  the  numerous  fossse,  fissures,  and  foramina  in  the  neighbour- 
hood of  the  bone.  They  should  be  attacked  early;  and  while  the 
surgeon  nniy  need  at  this  stage  to  remove  only  the  periosteum  and 
bone  from  which  the  tumour  springs,  especially  if  it  be  alveolar 
in  origin,  or  after  opening  the  antrum  to  shell  out  the  fibroma 
completely,  he  must  also  be  prepared  for  more  radical  measures, 
e.g.,  when  the  growth  is  of  long  standing,  of  late  more  rapid,  if  the 
patient  is  at  all  advanced  in  years,  and  especially  if  the  growth  is 
a  rea])pearing  one. 

3.  Sarcoma. — These  include  the  spindle,  round  and  myeloid  varieties, 
the  fibro-,  chondro-,  and  osteo-sarcomata,  and  the  rarer  form  of  alveolar 
sarcoma.  While  the  more  slowly  growing  ones  simulate  more  innocent 
growths  such  as  epulis,  the  more  rapid  ones  will  tax  the  surgeon's 
judgment  as  to  whether  any  operation  is  justifiable,  and  all  his  skill  if 
removal  be  attempted.  On  these  subjects  the  reader  is  referred  to 
p.  480. 

4.  Carcinomata. — At  the  present  time  the  softer  growths  which 
attack  the  jaw,  and  were  formerly  called  medullary  cancers,  are  looked 
upon  as  rapidly  growing  sarcomata.  The  only  true  carcinomata  met 
with  here  are  epitheliomata.  These  are  usually  of  the  squamous  kind, 
and  commence  in  the  alveolar  border  in  ulceration,  beginning  in  syphilis 
or  the  irritation  of  an  ill-fitting  tooth-plate.  They  tend  to  creep  far 
back,  and  to  invade  the  palate  and  tonsil ;  on  this  account  they  should 
be  operated  on  early.  Whenever  a  sore  in  this  position  is  suspicious 
in  its  characters,  and  obstinate  to  treatment,  whatever  be  the  age  of 
the  patient,  the  parts  affected  should  be  widely  and  freely  extirpated. 
If  the  growth  has  eaten  into  the  antrum  or  has  travelled  back  so  as  to 
invade  the  pterygoid  region,  removal  of  the  whole  bone  is  most  likely 
to  benefit  the  patient.  More  rarely  a  squamous  epithelioma  attacks 
the  jaw  from  the  lip  or  face.  This  happens  much  more  often  in  the 
case  of  the  lower  jaw.     Another  epithelioma  met  with   here  is  the 
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tubular*  variety  (cylindrical  or  adenoid  carcinoma),  which  begins  in 
the  mucous  membrane  of  the  antrum  or  nose.  It  is  marked  by  rapidity 
of"  growth  and  invasion  of  the  surrounding  parts,  and  is  thus  of  grave 
prognosis.  According  to  Prof.  Schlatter  (v.  Bergmann's  Sijst.  Prac. 
Surg.,  supra  cif.),  carcinomata  as  compared  with  sarcomata  possess  the 
following  characteristics  :  They  usually  occur  in  older  patients — the 
average  age  in  the  case  of  sarcoma  is  about  35,  in  that  of  carcinoma 
about  55 — they  are  commoner  in  the  upper  than  the  lower  jaw,  pain  is 
greater  at  an  early  date,  growth  and  infiltration  are  more  marked. 
Involvement  of  the  lymphatic  glands  is  more  conunon  in  carcinoma, 
especially  in  the  case  of  the  mandible.  In  that  of  the  maxilla  it 
is  less  common,  but  it  is  to  be  remembered  that  it  is  the  deep 
glands  along  the  internal  maxillary  and  internal  carotid  which  are 
affected. 

5.  Odontomes  and  Dental  Cysts. — Under  this  heading  the  commoner 
odontomes  and  dental  cysts  will  be  alluded  to.  Of  odontomes  or 
growths  "  composed  of  dental  tissues  in  varying  proportion  and 
in  different  degrees  of  development,  arising  from  teeth  germs,  or  teeth 
still  in  the  process  of  growth  "  (Bland  Sutton),  the  commonest  are 
the  epithelial  and  the  follicular  odontomes. t 

(a)  The  epithelial  odontomes  (multilocular,  cystic  eiiithelial  growths  of 
Eve)  while  occurring  as  a  rule  in  the  mandible  have  been  observed  in 
the  maxilla.  They  are  most  frequent  about  the  twentieth  year.  The 
structure  is  that  of  a  fairl}^  firm  capsule,  containing  a  collection  of 
various  sized  cysts  separated  by  their  septa  and  containing  brownish 
mucoid  fluid.  Microscopically  they  consist  of  branching  columns  of 
cells,  often  columnar,  often  imperfect,  the  origin  of  which  is  as  yet 
uncertain.  In  some  cases  it  may  be  from  remains  of  the  enamel  organ, 
in  others  from  the  gum,  and  in  some  it  is  of  endothelial  origin.  While 
in  many  cases  owing  to  the  bony  capsule  and  the  early  degeneration  of 
the  epithelium  these  growths  have  little  tendency  to  spread,  where  they 
are  of  endothelial  origin,  or  where  sarcomatous  change  has  set  in  from 
irritation,  the  outlook  is  much  more  grave. 

(b)  Follicular  Odontomes  or  Dentigerous  Cysts. — These  are  formed  by 
a  collection  of  viscid  or  serous  fluid  taking  place  during  the  development 
of  a  tooth,  nearly  always  a  permanent  one  and  especially  a  molar, 
which  has  not  come  through  the  bone.t 

There  are  two  varieties  of  these  cysts ;  one,  the  commonest,  is  cystic 
only,  consisting  of  an  outer  bony  shell  of  varying  thickness,  and  an 
inner  membranous  one.     The  tooth  may  be  well  formed  or  a  small, 

*  Mr.  Heath  QDict.  of  Surg.,  vol.  i.  p.  857)  quotes  R^clus  as  calling  this  form  epithe- 
lioma terebrant,  from  its  boring  or  burrowing  tendency. 

t  For  further  information  on  odontomes,  especially  the  rarer  forms,  Mr.  Bland  Sutton's 
Tnmuufs  Innocent  and  Malignant,  p.  47,  should  be  referred  to,  with  its  excellent 
illustrations. 

\  Mr.  Salter  i^Syst.  of  Surg.,  vol.  ii.  p.  469)  gives  the  following  three  circumstances  as 
capable  of  producing  impaction  of  a  tooth  : — (i)  The  tooth  may  be  originally  developed 
too  deep  in  the  body  of  the  jaw — thus,  though  it  grow  in  the  right  direction,  it  will 
never  reach  the  alveolar  margin  ;  (2)  while  it  may  be  sufficiently  superficial,  it  takes  an 
oblique  direction  of  growth,  so  that  it  lies  covered  more  or  less  in  the  axis  of  the  bone  ; 
(3)  the  position  of  the  tooth  and  its  line  of  growth  may  be  originally  normal,  but  from 
arrest  of  the  development  of  the  fang  it  may  fail  to  reach  the  alveolar  edge. 
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shapeless,  calcified  mass  ;  its  crown  usually  projects  into  tliu  sac, 
vertically  «)r  lu)rizoiitally. 

The  ioUowiu^'  points  are  of  practical  importance.  'riicso  cystic 
swellings  uniy  he  taken  for  solid  ^'rowths,  hut  this  mistake  may  he 
avoided  hy  renjcmheiiii}^'  that  when  such  a  swelling  exists  there  is 
usually  a  history  of  its  having  connnenced  in  eaily  life,  and  that  though 
all  the  teeth  may  appear  to  he  i)resent,  one  will  very  likely  he  found  to 
he  a  temporary  one.  Furthermore,  there  is  the  help  derived  from 
puncture  with  a  fine  trocar,*  or  a  straight  histoury. 

In  the  other  variety,  usually  of  longer  duration  and  in  older  })atients, 
solid  growth  of  a  sartonnitous  luiture  is  present  in  additicjii  to  the 
cystic. 

6.  Dental  Cysts. — These  usually  occur  in  connection  with  carious 
teeth  or  the  stumps  of  teeth.  They  are  met  with  in  either  jaw. 
Suppuration  and  a  sinus,  very  rare  in  tlie  case  of  follicular  odontomes, 
are  more  common  here.  Occasionally  they  are  allowed  to  grow  until 
clinically  they  resemhle  new  growths.  Their  i)ainless  slow  growth  and 
a  hove  given  origin  should  always  cause  their  presence  to  he  suspected. 

Treatment. — In  the  case  of  the  epithelial  odontomes  where  the 
growth  has  heen  slow  and  the  cystic  element  is  the  chief  one,  the 
operation  performed  within  the  mouth  should  he  on  the  lines  of  that 
given  for  epulis  ([).  476),  aided  hy  the  gouge  and  small,  really  sharp 
curettes.  All  diseased  tissue,  cystic  or  hony,  must  he  removed.  The 
hasilar  horder  can  always  he  left.  Where  the  growth  is  of  longer 
duration,  the  patient  older,  and  the  amount  of  solid  tissue  present 
greater,  the  whole  thickness  of  the  jaw  must  be  resected  ;  and  where 
it  is  a  case  of  reappearance  of  a  growth,  the  whole  bone  should  be 
removed. 

In  the  case  of  the  follicular  odontome  or  dentigerous  cyst,  the  treat- 
ment consists  in  exposing  the  surface  of  the  cyst  by  turning  the  lip  up 
or  by  making  incisions  through  this  as  small  as  possible,  then  in 
cutting  away  freely  (with  gouge  and  chisel  aided  by  a  f-inch  trephine  if 
needful)  the  walls  of  the  cyst,  so  as  to  examine  its  contents,  and  then 
digging  out  the  tooth — often  the  most  difficult  part  of  the  operation. 
The  cavity  is  then  carefully  stufied  with  strips  of  aseptic  gauze  to 
encourage  its  granulating  from  the  bottom.  If  any  swelling  persist, 
keeping  up  deformity,  i^ressure  must  be  trusted  to,  the  Hainsby's  truss 
of  old  days  being  here  found  useful. 

In  the  other  variety  of  dentigerous  cysts,  where  solid  growth  of  a 
sarcomatous  nature  is  present  in  addition  to  the  cystic,  the  surgeon 
must  use  his  discretion  as  to  opening  the  cyst,  freely  scraping  out  the 
growth  and  then  applying  strong  formalin  solution  or  zinc-chloride 
l)aste  (p.  434),  or  removing  the  bone  itself.  If  the  case  is  of  any 
duration,  if  the  growth  is  soft  and  making  rapid  progress,  the  latter 
course  will  be  the  wiser  one. 

In  the  case  of  the  dental  cyst,  treatment  is  usually  simple.  It  consists 
in   the   removal   of  any  teeth     or    fangs,  and  theu  in  the  thorough 

•  Mr.  Fearn,  of  Derby,  was  candid  enough  to  publish  a  case  of  this  mistake  in 
diagnosis  in  the  case  of  the  lower  jaw,  Brit.  Med.  Journ.,  Aug.  27,  1864.  The  specimen 
is  figured  in  Mr.  Heath's  Injuries  and  Diseases  of  the  Jaus,  p.  162,  and  shows  well  how 
such  a  mistake  might  have  arisen.     Nowadays  the  X-rays  may  be  of  help. 
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curretting  of  the  cj'st  walls.  Whenever  it  is  needful,  to  do  this 
thoroughly,  the  anterior  aspect  of  the  bone  must  be  removed  with 
gouge  and  chisel  to  give  free  access.  The  cavity  when  thoroughly 
exposed  and  dealt  with,  is  carefully  plugged  with  sterilised  gauze 
wrung  out  of  iodoform  emulsion. 

7.  Enchondromata. — These  are  rare.  They  seem  to  commence  in 
adolescence,  usually  starting  from  one  surface  of  the  bone — e.f/.,  the 
nasal,  or  from  the  antrum.  The_y  should  be  removed  early  and  com- 
pletely, as  they  grow  steadily,  involving  the  nose,  orbit,  frontal  sinuses, 
and  thinning  the  cranial  bones.* 

8.  Osteomata. — These  are  rare  also.  Two  forms  occur  :  (i)  of  the 
nature  of  an  ordinary  exostosis.  These  are  usually  cancellous,  but  ivory  , 
ones  arise  from  the  superior  maxilla  as  well  as  from  the  orbit  and  frontal 
sinuses.  Occasionally  they  are  symmetrical.!  Their  growth  is  usually 
slow.  If  they  occur  in  young  subjects  they  should  be  attacked  while 
small.  The  ivory  exostoses  are  occasionally  found  loose  on  laying  open 
the  antrum,  as  is  the  case  with  those  in  the  frontal  sinuses.  (2)  Diffuse 
osteomata.  Tliese  are  intermediate  in  hardness  between  cancellous  and 
ivory  exostoses.  They  have  often  broad,  ill-defined  bases,  and  are  not 
infrequentlv  multiple  and  s^'mmetrical.  As  they  tend  to  produce 
hideous  deformity,  and  though  slowly,  most  distressingly,  to  destroy 
life,  the}'  should  be  attacked  while  small.  Mr.  Pollock  {Syst.  of  Surg., 
vol.  ii.  J).  535)  quotes  Mr.  Stanley  (Diseases  of  Bones,  p.  5)  for  the 
statement  that  in  cases  where  the  whole  mass  is  beyond  removal,  a 
portion  may  be  cut  away  with  present,  if  not  permanent,  benefit.  This 
can  only  apply  to  osteomata  of  purely  hypertrophic  nature.  Where  the 
bony  growth  is  tipped  with  cartilage  every  atom  must  be  removed  for 
the  operation  to  be  of  any  benefit.  Well-made  osteotomes  and  drills 
worked  by  a  dentist's  instrument  may  be  of  much  service  here,  the 
great  object  being  to  drill  a  number  of  holes  in  different  directions 
through  the  growth,  and  then  to  cut  through  the  intervening  bone  with 
osteotomes  and  a  mallet.  One  of  the  chief  risks  is  that  of  intracranial 
inflammation,  especially  if  the  growth  has  involved  the  interior  of  the 
skull. 

Questions  arising  before  attempting  the  Removal  of  the  Upper  Jaw. 

(i.)  Is  the  growth  cystic  or  solid  ?  (ii.)  What  is  the  relation  of  the 
growth  to  the  jaw?  Did  it  begin  on  one  of  the  surfaces  of  the 
jaw,  within  the  antrum,  or  behind  the  jaw  ?  (iii.)  Is  the  growth 
one,  whether  malignant  or  not,  that  it  is  wise  to  attempt  to  remove  ? 

(i.)  Is  the  Growth  Cystic  or  Solid  ? — Mr.  Fearn's  case,  already 
quoted  at  p.  479,  shows  that  mistakes  may  arise  here.  Mr.  Heath 
gave  a  case  under  his  own  care  in  which  caseous  pus,  after  sup- 
puration in  the  antrum,  was  taken  for  a  solid  growth,  and  the  jaw 
removed.     As  the  diagnosis  is  evidently  most  difficult  in  some  cases. 


*  Good  instances  of  what  these  enchondromata  may  come  to  are  given  by  Mr. 
Morgan's  case,  Guy's  Hosj).  Reps.,  1842  ;  Mr.  Heath's  Diseases  and  Injuries  of  the  Jaws, 
p.  237,  with  an  excellent  illustration,  Fig.  107. 

t  In  Mr.  Hutchinson's  Clinical  Surgery,  vol.  i.  p.  11,  Figs.  3,  4,  will  be  found 
admirable  illustrations  of  sj-mmetrical  exostoses  from  the  upper  jaw. 
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the  siirj^cuii  slidiild,  in  nil  cjims  (if  (l.iiild,  cxplon'  first  witli  a  Irocur 
and  ('11111111111,  or  ^ouge  or  hnuiawl.  'I'lic  X  niys  may  Ik;  of  assistance 
liere. 

(ii.)  What  is  tho  Relation  of  tho  Growth  to  tho  Jaw '^ — Did  it 
begin  on  one  of  tlu*  siiil'aces  of  tlu,' jiiw,  witliin  the  aiitiuin,  or  heliind 
the  juw  '? 

In  some  cases  it  is  ([uite  impossihle  to  be  sure  on  this  point 
up  to  tlie  time  when  tiie  flaps  are  reflected  or  till  the  jaw  itself 
is  removed ;  even  the  use  of  a  finger  aided  by  au  aniesthetic  is 
insuftieient. 

The  following  points  may  he  useful  in  aiding  a  decision  as  to  the 
relation  of  the  growth  to  the  jaw  : — 

If  the  growth  began  on  the  surface  of  the  jaw — cj/.,  the  nasal  or 
malar  process — there  will  probalily  be  a  history  of  a  lump  noticed 
liere  first,  very  likely  after  a  blow,  and  any  evidence  of  the  antrum, 
nose,  palate,  and  orbit  being  involved  will  be  deferred  till  late.  On 
lifting  up  the  cheek,  masses  of  grow^th  will  very  probably  be  found 
creeping  down  between  the  cheek  and  gums,  but  not  altering  the  line 
or  art'ecting  the  structure  of  the  alveolus,  unless  it  commenced  in  it  or 
just  above  it. 

If  the  growth  began  in  the  antrum,  the  cheek  is  more  slowly  swollen, 
and  the  swelling  is  deeper  and  less  defined.  The  different  walls  and 
boundaries  of  the  cavities — viz.,  the  orbital,  nasal,  facial,  and  zygo- 
matic— are  expanded  steadily  and  with  a  varying  rapidity,  while  the 
palate  is  depressed,  the  alveolar  border  disijlaced,  and  the  teeth  rendered 
irregular. 

If  the  growth  began  behind  the  antrum — e.f/.,  in  the  basilar  process 
of  the  sphenoid  or  the  spheno-  or  pterygo-maxillary  fossa — in  many  cases 
a  histoiy  will  be  given  of  polypi  removed  from  the  nose  or  pharynx  some 
time  before,  perhaps  reappearing  soon ;  the  upper  jaw  is  pushed  forwards, 
and  in  some  cases  there  is  but  little  alteration  in  its  outward  shape,  but 
this  is  by  no  means  constant.  Not  unfrequently  the  upper  jaw  will  be 
so  altered  by  pressure,  its  processes — e.g.,  the  malar — so  thinned, 
flattened,  and  expanded,  that  it  may  well  be  thought  that  the  disease 
began  in  the  bone  itself.  And  this  mistake  is  the  more  excusable  when 
it  is  remembered  how  easily  a  growth  sitviated  behind  the  antrum  may 
make  its  way  into  this  cavity,  either  by  absorbing  its  walls,  or  b}'' 
entering  it  through  the  opening  into  the  nose. 

Other  possible  evidence  of  the  existence  of  a  retro-maxillary  growth, 
whether  arising  in  the  roof  of  the  naso-jdiarynx  or  the  above  mentioned 
foss£e  will  be  symptoms  pointing  to  the  nose — viz.,  early  discomfort  and 
perhaps  increased  secretion  here,  pain  here,  or  in  the  orbit  and  brow  ; 
epiphora  from  blocking  of  the  nasal  duct;  interference  with  nasal  breath- 
ing, epistaxis  ;  possibly  symptoms  of  interference  with  the  function  and 
movements  of  the  eyeball ;  swelling  in  the  temporal  region;  yet  it  must 
be  remembered  that  many  of  these  symptoms  will  be  brought  about  by  a 
growth  within  the  antrum  increasing  rapidly. 

It  is  only,  I  think,  when  the  surgeon  finds  no  evidence  of  the  growth 
beneath  the  skin,  or  of  its  originating  on  the  surface  of  the  bone,  no 
depression  of  the  palate,  and  no  irregularity  of  the  alveolar  margin  or 
displacement  of  the  teeth,  that  he  can  say  that  the  growth  is  probably 
behind  the  antrum. 

s. — vol-.  I.  31 
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(iii.)  Is  the  Growth  one,  whether  Malignant  or  not,  that  it  is 
wise  to  attempt  to  Remove  ? — Wliile  every  case  must  be  decided 
upon  separately,  and  while  it  would  be  most  misleading  to  lay  down 
hard-and-fast  rules,  the  following  are  not  unworthy  of  attention  : — 

Favourable  Cases. — Growths  with  a  duration  extending  over  many 
months,  hard,  well  defined,  limited  to  the  jaw,  with  the  skin  over  the 
growth  perha]is  thinned  from  pressure  and  altered  in  colour,  but  still 
movable  over  the  parts  beneath. 

Unfacourahle  Cases. — History  of  a  few  months'  duration  :  growth 
soft,  vascular,  ill  defined ;  integuments  involved  and  fixed ;  naso- 
pharynx invaded ;  extension  into  orbit  or  temple — e.g.,  a  soft,  serai- 
elastic  swelling  noticed  behind  the  malar  bone  in  the  temporal  region  ; 
extension  to  the  sub-maxillary  and  cervical  glands ;  origin  of  the 
growth  behind  the  jaw,  rather  than  on  it. 

Occasionally,  a  growth,  unfavourable  at  first  sight  from  its  large  size, 
will  be  found  to  have  protruded  on  to  the  face  without  involving  the 
parts  around,  and  especially  those  behind. 

The  history  must  be  carefully  examined  into.  If  it  be  doubtful 
where  the  growth  began,  whether  it  has  invaded  or  only  crept  towards 
the  nostril,  the  surgeon  will  inquire  as  to  the  existence  of  deep-seated 
jiain,  stuffiness  in  the  back  of  the  nose,  loss  of  smell,  interference  with 
nasal  respiration,  epistaxis,  &c.  Again,  the  existence  of  any  swelling 
near  the  inner  canthus  will  point  to  extension  towards  the  ethmoid  and 
base  of  the  skull. 

Complete  Removal  of  Upper  Jaw  (Figs.  156  and  157). — The 
parts  having  been  previously  rendered  as  sterile  as  possible  the  patient 
is  brought  carefully*  under  an  anaesthetic,  and  duly  propped  up,  as 
near  to  the  edge  of  the  table  as  possible  with  the  head  raised  and 
turned  over  towards  the  opposite  side  and  downwards  as  much  as  is  per- 
missible to  facilitate  the  ready  escape  of  blood  from  the  mouth.  The 
surgeon  now  takes  the  opportunity  of  examining  more  completely  the 
attachments  and  limits  of  the  growth,  and  decides  whether,  owing  to  its 
vascularity,  it  will  be  wiser  to  i)erform  a  preliminary  laryngotomy  and 
plug  the  back  of  the  pharynx,  and  to  tie  the  external  carotid  or  place  a 
temporary  ligature  on  the  common  trunk  (q.v.). 

It  will  be  seen  later  (p.  489)  how  unsuccessful  this  severe  operation  is 
in  spite  of  the  advances  of  modern  surgery,  that  a  partial  factor  in  the  in- 
complete removal  of  the  diseases  is  the  shock  and  haemorrhage  which 
lead  to  the  close  of  the  operation  being  hurried,  and  further  that  the  high 
mortality  is  mainly  due  to  haemorrhage  in  patients  whose  vitality  is  often 
very  low,  and  to  aspiration-pneumonia.     German  surgeons — and  this 


*  As  in  excision  of  the  tongue,  the  assistant  to  whom  the  anaesthetic  is  entrusted  is 
second  only  in  importance  to  the  surgeon.  He  should  watch  most  carefully  for  the  first 
signs  of  flagging  of  the  pulse,  and  meet  this  by  injections  of  ether  or  brandy.  Any 
evidence  of  blood  going  down  the  throat,  dyspnoea  (as  shown  by  venous  stasis  of  the 
cheeks),  lividity  of  the  lips,  or  respiration  short  and  fixed,  must  also  be  looked  out  for. 
The  patient  should  be  brought  thoroughly  under  the  influence  of  the  anaesthetic  to  begin 
with,  and  the  degree  of  anesthesia  maintained  should  abolish  the  corneal  but  not  the 
laryngeal  reflex.  Ether  should  be  given,  if  there  be  no  contra-indication,  until  the  patient 
has  been  well  stimulated  ;  after  this  chloroform,  and  as  little  as  is  absolutely  necessary. 
To  aid  this,  Schlatter  (loc.  supra  cif.)  advises  a  preliminary  injection  of  morphia, 
gr.  J-gr.  i. 
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optTiition  si't'ins  to  ciiiitiiiiU'  to  \>v  iiiurc  conmioii  with  tli(;iii,  tliaii  it  is 
with  us — and  Dr.  .J.  1).  liryant,  of  New  York,  arc  stroii^'ly  in  favour  of 
preliiuinai'v  ligature  of  the  external  carotid,  especially  in  patients 
exhausted  hy  iueuiorrha<^e  and  caclufxia.  Preliminary  exposure  of  the 
bifuii'iitioM  of  the  carotid  —  for  li^faliue  of  tlie  external  alone  docs  not 
always  suilice — to  admit  of  a  temporary  lif^ature  being  placed  around  the 
common  trunk  has  the  further  advantage  of  exposing  any  deep-seated 
glands  that  might  otherwise  have  escaped  notice.  Sir  F.  Treves  and 
Mr.  Hutchinson  {Manual  of  Ojierativc  Sitrgt'ry,\o\.  i.  p.  694),  consider 
that  "  preliminary  ligature  of  a  large  artery  is  jiot  a  necessary  or 
desirable  proceeding.  Should,  however,  the  tum<;ur  be  extremely 
vascular,  a  ligature  nuiv  be  placed  round  the  exteriud  carotid."  Mflicient 
plugging  of  the  posterior  luires  is  reconunended,  the  division  of  the  bony 
l)alate  being  taken  last.  I  quite  admit  that  this  and  the  following  step, 
which  I  also  recommend  save  where  the  patient's  vitality  is  good,  and 
there  is  no  reason  to  believe  that  the  growth  will  be  f<jund  to  be  very 
vascular,  take  up  important  time.  But  the  reasons  based  upon  the 
residts  of  the  operation  and  already  given  justify  the  additional 
time  taken,  and  I  would  add  that  the  external  carotid  can  alwjxys 
be  quickly  found  by  cutting  down  upon  the  bifurcation  of  the  com- 
mon trunk,  and  then  tracing  the  external  carotid  from  below  upwards 

^^  ith  regard  to  a  preliminary  laryngotomy — not  a  tracheotomy  be  it 
noted — I  reconnncnd  this  on  account  of  the  grave  risk  of  aspiration- 
l)neumonia,  and  for  the  following  reasons.  It  is  a  far  simpler  operation 
than  tracheotomy,  and  very  quickly  performed  in  competent  hands. 
Schlatter  (V.  Bergmann's  System  of  Practical  Surgery,  Amer.  Trans., 
p.  726)  writes  :  "  It  is  very  properly  urged  against  prophylactic  tracheo- 
tomy that  on  account  of  its  danger  it  is  by  no  means  a  trifling  procedure, 
and  that  it  deprives  the  patient  of  the  possibility  of  expelling  mucus  and 
secretions  by  expiration."  I  have  already  pointed  to  the  difference 
in  the  severity  of  laryngotomy  and  tracheotomy.  With  regard  to  the 
second  objection  I  would  say  that  having  used  a  preliminary  laryngotomy 
in  many  cases  of  severe  operations  about  the  mouth,  especially  in 
carcinoma  of  the  tongue,  I  am  convinced  of  its  value,  and  that  expira- 
tion is  but  little  interfered  with  afterwards  save  in  feeble  patients  who 
already  have  some  bronchitis;  just  the  patients  who  fall  victims  to 
aspiration-pneumonia.  I  believe  that  the  success  oflaryngotomy  is  due 
to  its  being  i)erformed  through  a  fixed  part  of  the  air-passages,  and  the 
tube  being  removed  as  soon  as  the  operation  is  finished. 

The  surroundings  of  the  surgeon  will  largely  aid  in  a  decision  on 
these  points.  If  he  does  not  make  use  of  a  preliminary  ligature  of  the 
external  carotid  and  a  laryngotomy,  he  must  be  aided  b}'  efficient 
assistants  ready  at  all  points  with  sponge-pressure,  necessary  movement 
of  the  patient's  head,  and  with  the  anaesthetic.  He  must  plug  the 
l)osterior  nares  efficiently,  removing  the  plugs  before  the  bony  palate  is 
divided,  and  he  must  not  forget  the  possibility  of  infiltrated  deep 
cervical  glands. 

One  more  preliminary  step  needs  reference.  It  has  been  advised  that 
the  operation  take  place  with  the  head  in  the  dependent  position  after 
the  external  carotid  has  been  tied.  This  is  an  extremely  inconvenient 
position  for  the  operator.     The  Trendelenberg  position,  as  advised  by 
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Fig.  156. 


Prof.  Keen  in  excision  of  the  larynx,  is  worth  a  trial,  hut  might  cause 
much  venous  congestion  of  a  vascular  growth. 

The  incision,  which  goes  hy  the  name  of  Sir  W.  Fergusson,*  is  then 
made  through  the  centre  of  the  lower  lip  (an  assistant  controlling 
the  opposite  coronar}'  while  the  one  in  the  flap  is  commanded  by 
the  surgeon  himself),  round  the  ala,  up  along  the  side  of  the  nose 
to  the  inner  canthus,  and  outwards  just  below  the  margin  of  the 
orbit,  as  far  as  the  malar  prominence.  Where  the  disease  is  extensive, 
the  incision  may  have  to  go  further  out ;  on  the  other  hand,  where  it  is 
not  needful  to  remove  the  orbital  plate,  this  i)art  of  the  incision  may  be 
dispensed  with  more  or  less.  The  angular  vessels  and  lateralis  nasi  will 
give  the  most  trouble  before  their  bleeding  is  entirel}'   checked.     The 

flap  thus  marked  out  is  then  reflected, 
and  wrapped  in  sterilised  gauze.  The 
hsemorrhage  is  often  free,  especially 
in  cases  of  rapidly  growing  tumours 
which  have  thinned  the  bone.  Spen- 
cer Wells's  forceps  are  applied  to  the 
larger  of  the  vessels;  when  the  flap  has 
been  reflected,  care  being  taken  not  to 
cut  into  the  growth,  these  are  secured, 
and  an  assistant  makes  pressure — 
plenty  of  sterlised  pads  on  holders 
must  be  at  hand— upon  the  flap  to 
arrest  oozing  while  the  surgeon  divides 
the  bones  in  the  following  order,  the 
ala  of  the  nose  being  first  detached 
from  the  bony  surface,  and  the  perios- 
teum of  the  floor  of  the  orbit  detached 
from  the  bony  surface  and  pushed 
backwards  as  far  as  the  spheno-maxil- 
lary  fissure  if  the  whole  bone  is  to  be 
removed  ;  during  this  step  the  origin 
of  the  inferior  oblique  is  raised  with 
the  periosteum,  and  the  eyeball  and  fat  are  protected  with  the  copper 
spatula. 

(i)  The  junction  of  the  jaw  with  the  malar  bone  is  divided.  The 
line  for  the  saw  is  marked  out  with  the  knife  upon  the  bone  just 
in  front  of  the  origin  of  the  masseter.  With  a  narrow  strong-backed 
saw  (Gant's  or  Adams'  osteotomy-saw)  (Fig.  163)  this  line  is  converted 
into  a  deep  groove  and  the  rest  of  the  bone  quickly  severed  with  forceps, 
the  left  forefinger  placed  upon  the  margin  of  the  orbit  steadying  the 
instrument  used  and  preventing  any  damage  to  the  eye.  This  bone 
section  is  practically  in  a  line  with  the  spheno-maxillary  fissure  (at  the 
lower  and  outer  part  of  the  orbit),  and  should  fall  into  it.  This  Avill 
preserve  the  prominence  of  the  cheek.  If  the  malar  bone  be  involved 
the  zygoma  must  be  sawn  through.     Schlatter  advises  the  use   of  a 


Eemoval  of  ui)per  jaw.  (Earlier  stage.) 
Reflection  of  the  flap,  and  section 
of  the  bones.  The  extraction  of 
an  incisor  was  not  needed  here. 


*  First  recommended  by  Dieffenbach.  Its  advantages  are  very  great — viz.,  (i)  only 
the  terminal  branches  of  the  facial  nerve  are  divided  ;  (2)  only  branches  of  the  facial 
vessels,  not  their  .trunks,  are  cut  ;  (3)  the  scar  left  is  much  less  conspicuous,  as  the 
incisions  are  placed  in  the  natural  feature-folds. 
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Gif^'lis'  siiw  (l''i^'.  IJ2).  Tliis  <lrliciilc  iiisliiiimiil  intlicls  vriy  little 
(Ijuiuij^'c  on  tlio  soft  piirts,  and  ciittin}^'  iiwiiy  from  tlic  f,'ro\vtli  is  not 
likely  to  injure  it.  It  is  curried  on  a  Inilf'-cinved  needle  tliron^'h  the 
splieno-nnixilliiry  fossa  ami  over  tiie  exposed  surface  of  tlie  ninlar  hone. 
(2)  The  nasal  process  of  the  superior  maxilla  is  next  severed  hy 
cuttinji  a  saw-groove  across  it,  and  then  placin*;  one  hhide  of  the 
forceps  inside  tlie  nostril  and  the  other  within  the  orhit  as  far  as 
the  spheno-maxilhiry  tissnre,  the  soft  parts  Ix-ing  first  u  litth;  freed  and 
carefully  kept  out  of  the  way  with  the  left  lliiinih-iiiiii.  'I'liis  hone 
sectii)n  nniv   he  also  nnide   with  a 


Fio.  157. 


chisel  and   mallet.      In  either  case 
there  must  he  no  splintering. 

(3)  The  central  or  a  lateral  in- 
cisor heing  next  drawn — this  step 
is  always  to  he  left  till  now,  to  save 
needless  bleeding  —  the  mouth  is 
widely  opened  with  a  iin'fl,  an  incision 
made  with  a  stout  scul[)el  along  the 
middlt!  line  of  the  hard  i)alate  up 
to  the  teeth  and  over  the  anterior 
aspect  of  the  alveolus  into  the 
nostrfl,  and  another  transversely 
outwards  at  the  junction  of  the 
hard  and  soft  palate,  towards  the 
molar  teeth  on  the  side  atifected. 
The  soft  palate  is  then  detached 
with  a  scalpel  or  blunt-pointed 
scissors,  and  thus  preserved  when 
the  bone  and  growth  are  wrenched 
away.  The  hard  palate  is  next 
deeply  notched  with  tlie  saw  intro- 
duced through  the  nose  opposite  to 
the  tooth  which  lias  been  drawn,  and 
severed  with  long  bone  forceps,  one 
blade  of  which  is  introduced  within 
the  nose,  and  the  other  into  the 
mouth.  If  a  Giglis'  saw  is  used 
here,  it  is  passed  from  the  nose  into 

the  mouth  with  a  curved  probe.  If  a  chisel  or  osteotome  be  now 
inserted  into  the  different  lines  of  bone  section,  the  bone  is  loosened 
with  a  series  of  quick  and  careful  levering  movements,  while,  finally, 
lion-forceps  being  made  to  bite  firmly  into  the  hard  palate  and  the 
malar  aspect  of  the  bone,  in  the  manner  shown  in  Fig.  157,  the  bone 
is  detached  by  a  few  wrenching,  rocking  movements  upwards  and 
downwards  and  laterall}',  the  left  forefinger  detaching  any  soft  parts 
whicli  retain  the  bone,  and  the  superior  nnixillary  nerve  being  cut 
cleanly  with  scissors.  If  the  above-mentioned  sections  have  been 
properly  made,  the  difficulty  in  detaching  the  bone  lies  in  the  i)terygoid 
and  palatine  processes.  The  introduction  of  curved  cutting  bone- 
forceps  behind  the  tuberosity  of  the  maxilla,  not  on  the  inner  side  as 
in  Fig.  157,  will  help  now. 

When   the   bone  has  been   much   invaded  by  disease,  or  in  the  case 


Removal  of  upper  jaw.  (Later  stage.)  The 
tlaps  are  retlected  and  held  aside.  The 
bones  have  been  divided.  The  upper 
jaw  is  being  disarticulated  with  the 
lion-forceps  while  a  pair  of  cutting 
bone-forceps  completes  the  division  of 
the  palatine  attachments.     (Heath.) 
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of  an  aged  dead  body,  it  is  very  likely  to  come  away  in  fi'agments,  being 
unavoidably  cruslied  down  by  tlie  forceps. 

On  tlie  removal  of  the  bone,  liremorrhage  is  often  free  from  the  pala- 
tine and  other  arteries,  especially  in  a  case  of  rapid  growth.  A  large 
sterilised  pad  is  at  once  thrust  into  the  cavity,  and  pressure  efficiently 
made.  If  on  its  withdrawal  any  vessel  still  spirts,  it  is  usuall}^  easily 
tied,  owing  to  the  large  size  of  the  gap.  The  pterygoid  fosspe,  the 
cavit}^  of  the  nose,  and  the  palate  are  next  examined,  the  sharp  spoon 
or  gouge  being  applied  to  remove  any  remaining  portions  of  disease, 
or  Paquelin's  cautery,  zinc  chloride  paste,  or  strong  formalin  made  use 
of  to  destroy  what  cannot  be  otherwise  removed. 

If  there  is  any  doubtabout  apartof  the  growth  having  beenleft  behind, 
and  if  zinc  chloride  paste  or  strong  formalin  are  used  (p.  434),  these 
had  best  be  inserted  on  gauze,  the  strips  being  brought  out  of  the 
mouth  at  the  angle  and  tied  together  with  silk,  and  so  readily  removed 
after  a  few  days.  But  if  the  bone  has  come  away  with  all  the  growth, 
if  the  surface  of  this  is  smooth  and  encapsuled,  not  ragged  or  lacerated, 
and  the  bleeding  is  all  arrested,  the  surgeon  will  do  best  to  insert 
nothing  into  the  cavity.  If  oozing  is  going  on,  or  if  there  is  reason  to 
fear  intermediary  hsemorrhnge,  strips  of  sterilised  gauze  wrung  out  of 
idoform  emulsion  should  be  carefully  packed  in,  and  removed  later  on 
by  the  mouth.  But  it  is  difficult  to  keep  even  these  sweet,  and  the 
surgeon  will  do  best  to  dispense  with  an}^  plugging  if  possible,  and 
to  content  himself  with  brushing  over  the  wound  with  a  solution  of 
zinc  chloride  (gr.  40 — jj.),  or  Whitehead's  varnish  (p.  605).  The 
edges  of  the  wound  are  then  brought  together  with  salmon-gut  and 
horsehair  sutures.  Especial  care  should  be  paid  to  adjusting  two 
points — one,  the  red  line  ;  the  other,  the  angle  of  the  flap  near  the 
inner  canthus.  If  necrosis  take  place  here,  ectropion  will  follow. 
When  the  edge  of  the  lip  is  united  the  suture  should  be  left  long  and 
the  lip  thus  everted,  while  its  mucous  surface  is  carefully  stitched  with 
sterilised  catgut  or  horsehair  sutures,  left  long  in  the  latter  case.  A 
few  strips  of  iodoform  gauze  sterilised  in  carbolic  acid  are  then  laid 
along  the  line  of  incision,  with  transverse  ones  across  the  divided  lip, 
so  as  to  give  additional  support  here  ;  thej^  are  kept  in  position  with 
iodoform  and  collodion. 

A  few  points  require  further  attention.  The  dropping  of  the  eye 
from  the  removal  of  the  orbital  plate,  and  probably  also  all  the  attach- 
ments of  the  suspensory  part  of  Tenon's  capsule  (Lockwood),  and  the 
harmCul  results  which  may  follow,  are  alluded  to  below  (footnote,  p.  488). 
In  a  favourable  case,  the  surgeon  having  divided  the  periosteum,  may 
be  able  with  saw  or  chisel  to  leave  the  greater  part  or  even  the  whole 
of  the  orbital  plate.  Where  all  this  bone  must  go,  the  suggestion  of 
V.  Konig  may  be  followed.  This  surgeon  takes  a  strip  of  the  temporal 
muscle,  half  a  finger's  breadth,  together  with  a  piece  of  the  anterior 
border  of  the  coronoid  process  chiselled  off  at  its  junction  with  the 
horizontal  ramus.  To  give  support  to  the  eyeball,  the  strip  is  carried 
below  and  around  it  towards  the  nasal  wall,  where  it  is  sutured  to  the 
remains  of  the  frontal  process  of  the  maxilla.  As  malignant  growths 
may  proliferate  into  the  orbit  without  any  disturbance  of  the  eyeball, 
Schlatter  (loc.  supra  cit.)  advises  that  in  extensive  cases  the  patient's 
consent  be  obtained  to  removal  of  the  eyeball. 
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As  it.  is  most  iniiioitiuit  to  sliiit  oil"  the  ciivity  of  the  woiiiid  fiom  tliiit 
ot"  till'  inoiitli  IIS  imicli  as  possiMc,  mid  iis  i)liif.';^Miit,'  is  jxiiiil'iil  iiiid  tlio 
pluf^^s  soon  hccoiiii'  iiifectod,  till!  soft  paliiti',  wlicn*  (•Icarly  soiiinl,  niiili'd 
with  sterilised  eat^'iit  to  that  over  the  hard  palate,  whieh  is  raised  in 
the  same  way  as  in  the  operation  for  cleft  palate,  should  he  sutured  to 
tlie  line  of  division  of  the  mucous  memhrane  on  the  inner  aspect  of  the 
cheek.  If  phi^'f,'in^'  has  now  to  he  resorted  to,  some  of  the  strips  must 
he  hrou^dit  out  through  the  nose,  the  others  hy  tin;  mouth. 

I)urin^'  the  after-treatment  the  patient  sIkmiIiI  he  kept  well  proi)ped 
up  to  facilitate  the  escape  of  discharges,  wliicii  must  he  prevented  from 
collecting  hy  frequent  syringing,  or,  what  is  hotter,  hy  the  patient  him- 
self often  rinsing  and  gargling  his  mouth  and  wound  with  some  safe 
antiseptic  solution,  c.f/.,chinosol,  horoglyceride.potassium-pernnmganate 
lotit)!!,  or  one  of  spirit  of  wine,  ^ss.  to  a  tumhler  of  water.  The  wound 
inside  should  he,  if  needful,  occasionally  l)rushed  over  or  sponged  with 
fornuilin.  The  patient  should  he  fed  with  nutiient  enemata  and  a  soft 
tuhe  for  the  fust  few  days.  Especial  care  is  needed  to  cleanse  the 
mouth  after  food  is  taken.  If  possihle,  patients  should  be  got  out  of 
bed  into  an  armchair  within  the  first  week. 

In  those  cases,  rare  nowadays,  where  the  growth  is  of  great  size, 
owing  to  the  operation  being  deferred,  tiie  mouth  may  remain  open  for 
some  days  after,  but  the  power  over  the  muscles  which  raise  the  lower 
jaw  is  gradually  regained.  The  lost  sensation  is  usually  restored,  and 
the  resulting  deformity  is  often  very  slight.*  Later  on,  when  the  parts 
are  soundly  healed,  the  skill  of  a  dentist  is  called  in  to  fit  on  a  tooth- 
plate,!  and  obturator,  if  needful.  The  deformity  due  to  the  falling-in 
of  the  cheek  may  be  remedied  by  the  injection  of  paraffin  (p.  463). 

Partial  Extirpation  of  the  Upper  Jaw.— Operations  for 
removal  of  an  epulis  with  the  alveolar  border  have  been  described  at 
p.  476,  and  one  for  opening  up  and  exploring  the  antrum  is  given  at 
p.  501. 

If  the  surgeon  find  that  the  lower  part  only  of  the  upper  jaw  need  be 
removed,  abundant  room  will  be  given  by  dividing  the  upper  lip  in  the 
middle  line,  prolonging  this  round  the  columella  into  the  nostril  on  the 
diseased  side.  By  detaching  the  nose  and  dissecting  up  the  flap  of 
cheek,  the  facial  surface  of  the  jaw  can  be  well  exposed. 

Again,  if,  after  exposing  the  whole  jaw  by  Sir  W.  Fergusson's 
incision,  the  surgeon  find  that  the  orbital  plate  can  be  spared,  a  hori- 
zontal saw-cut  is  made  just  below  the  infra-orbital  foramen,  and  the 
bone  cut  through  with  a  chisel  and  a  few  taps  of  a  mallet,  t 

•  No  skin  is,  of  course,  removed,  even  if  it  appears  to  be  very  redundant ;  it  rarely 
sloughs,  save  when  the  stretcliing  has  been  extreme,  or  when  it  has  been  needful  to  apply 
the  cautery  to  the  flap.  When  the  groNVth  has  invaded  the  skin  over  it,  a  hideous  fistula 
is  left,  which  must  be  closed  later  on.  if  the  patient  survives,  which  he  seldom  does  in 
these  cases  ;  or,  if  the  vitality  be  very  low,  a  flesh-tinted  artificial  cheek,  supported  by 
spectacles,  must  be  worn.  Messrs.  Watson  Cheyne,  C.B.,  and  Burghard  point  out  that  this 
has  the  great  advantage  of  allowing  the  inspection  of  the  cavity,  ami  timely  application 
of  any  needful  cautery  or  caustics. 

t  Mr.  Butcher  {lot:  xiipra  cit.,  p.  270)  in  one  case  preserved  the  last  molar  tooth  and 
part  of  the  tuberosity  as  a  fixed  point  for  a  tooth-plate,  intending  to  have  removed  this 
if  the  disease  recurred  in  it  subsequently. 

X  The  orbital  i)late  shoultl  always  be  left,  if  possible.     As  Mr.  Butlin  {Joe.  xupra  cit.. 
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When  tlie  oi-bital  and  nasal  parts  of  tlie  upper  jaw  ai'c  involved  and 
the  lower  alveolar  portions  are  sound,  these  latter  may  l)e  thus  preserved. 
A  cheek  flap  being  reflected  by  an  incision  tiirough  the  lip  and  upwards 
to  the  inner  canthus  along  the  nose,  the  nasal  and  malar  processes  are 
divided  while  the  eye  is  duly  protected.  A  horizontal  saw-cut  is  then 
made  above  the  alveolar  jn-ocess,  outwards  from  the  nose,  and  another 
carried  upwards  from  the  outer  end  of  this,  to  join  the  incision  through 
the  malar  process,  being  made  either  with  the  saw  or  chisel.  The  ])iece 
of  bone  thus  mapped  out  is  loosened  with  a  chisel  or  elevator,  and  either 
prised  out  witb  the  latter  instrument,  or  wrenched  downwards  and 
outwards  with  the  lion-forceps. 

Several  other  operations  involving  partial  removal  of  the  upper  jaw 
are  given  under  the  treatment  of  Naso-})haryngeal  Fibroma  (p.  495). 

DiflSiculties  and  Dangers  during  the  Operation. — These  have  been 
already  alluded  to  :  the  chief  are — 

1.  Shock. 

2.  Hasmorrhage. 

3.  Breaking  dowai  of  the  bone  in  the  lion-forceps. 

4.  Outlying  jjieces  of  growth  either  in  the  pterygoid  or  other  fossfe, 
or  in  the  temporal  region,  or  far  back  in  the  roof  of  the  nose. 

Possible    Causes    of    Failure, 

1.  Prolonged  shock.  Inability  to  rally.  All  the  usual  details, 
before,  during,  and  after  the  operation,  should  be  attended  to. 
Feeding  with  a  tube  passed  by  the  mouth  or  by  the  opposite  nostril 
should  be  early  resorted  to,  especially  in  the  case  of  elderly  patients, 
or  in  those  much  run  down. 

2.  Secondary  hfemorrhage.  If  this  be  severe,  resisting  the  use  of 
ice,  etc.,  the  wound  must  be  opened  up,  and,  if  no  definite  bleeding 
point  be  found,  firm  plugging  must  be  resorted  to,  either  with  iodoform 
gauze  wrung  out  of  carbolic  acid  lotion  (i  in  20),  or  the  same,  with  the 
ends  in  the  wound,  wrung  out  of  adrenalin  chloride  (i  in  1,000),  or 
turpentine.  These  steps  failing  to  arrest  the  haemorrhage,  ligature  of 
the  external  or  the  common  carotid  must  be  employed. 

3.  Infection  of  the  wound.  Difl'erent  forms  of  this  grave  complication 
are  likely  to  set  in  when  the  patient  is  aged  or  much  broken  down  in 
health,  with  impaired  viscera,  or  when,  owing  to  extensive  removal  of 
bone — e.g.,  having  to  saw  through  the  zygoma  and  loosen  the  outer 
wall  of  the  orbit — the  surgeon  opens  up  deep  planes  of  cellular  tissue, 
"which  cannot,  from  the  surroundings,  be  kept  aseptic,  most  troublesome 
burrowing  in  the  neck  probably  following.  To  cut  cellulitis  short, 
free  scarification  with  small  incisions  should  be  made  use  of  early  so 
as  to  unload  the  parts,  and  abscesses  should  be  opened  at  once.  Boracic 
acid  fomentations  should  be  early  employed. 

4.  Inhalation-j^neumonia  is  here,  as  after  removal  of  the  tongue, 
a  decided  risk.  In  this  case,  also,  the  treatment  is  mainly  preventive, 
attention  being  assiduously  paid  to  all  the  details  already  given,  before, 
during,  and  after  the  operation. 

p.  125)  points  out,  when  the  floor  of  the  orbit  has  been  removed  there  ofien  results  not 
only  serious  disfigurement,  but  much  oedema  of  the  lower  lid,  and  an  unhealthy  condition 
of  the  eye  itself,  which  may  be  destroyed.  Paralysis  of  the  lower  part  of  the  orbicularis 
and  epiphora  from  damage  to  the  lachrymal  duct  are.  also,  not  uncommon  sequels. 
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5.  liiiliiiiiiiuitidii  of  tlu!  liniiii  (If  its  iiu'iiilniiiics. 

Mr.  Hiitlin  {loc.  nKjtra  ci(.)  1ms  shown  that  the  mortiihty  after  rcnioval 
of  the  upper  jaw  is  nearly  30  per  cent.  He  goes  on  to  rcnnark  that, 
if  we  are  to  rediire  this  nioiiality,  "  we  must  adopt  two  courses  in  the 
after-treatment — first,  such  means  as  will  render  the  wounds  aseptic  ; 
second,  regular  and  suiH(;ient  administration  of  food." 

The  recent  experience  of  (rerman  smgeons  Ixiars  out  the  ahove. 
Schlatter  {loc.  si(])ra  cit.)  wiites  :  •*  How  little  the  antise])tic  era 
influenced  the  prognosis  of  this  operation  is  shown  hy  a  compiirison 
of  liuhe's  and  Kronlein's  compilations.  The  former  collated  606  cases  of 
major  operations  ui)on  the  ui)per  jaw  hetween  1827  and  1873,  and  found 
a  mortality  of  18*4  per  cent. ;  while  Kronlein  calculated  a  mortality  of 
21 '5  per  cent,  from  158  total  resections  taken  from  the  antiseptic  period, 
1870  to  1897.  Konig  estimates  the  mortality  at  aljout  30  per  cent." 
Kronlein  in  his  most  recent  connnunication  has  shown  the  cause  of 
failure  in  tlie  latter  cases  to  he  diseases  of  the  air  passages,  not  wound 
injuries.  More  than  half  the  deaths  after  this  operation  are  referahle 
to  these  complications,  especially  aspiration  during  anaesthesia. 

6.  Kecurrence. 

With  legard  to  this  Mr.  Butlin  considers  the  prospect  as  very  gloomy, 
only  four  cases  out  of  sixty-four  (in  which  the  result  is  recorded) 
being  able  to  be  considered  relatively  successful — i.e.,  having  remained 
cured  for  three  years. 

This  opinion  is  again  fully  borne  out  by  the  results  of  German 
surgeons.  Thus  Schlatter  writes,  at  Zurich,  he  "  observed  recur- 
rences after  an  average  of  3*9  months  in  all  cases  of  malignant  tumour 
involving  the  entire  jaw."  Kiister  recorded  no  permanent  results.  In 
the  Erlanger  statistics  one  permanent  cure  was  recorded  in  seventeen 
cases.  In  the  Griefswald  statistics,  of  seventeen  cases  there  was  not  one 
permanent  cure.  Estlander  found  ten  reappearances  in  sixty-two  opera- 
tions. In  the  Gottingen  clinic  of  seventy-four  total  resections,  with 
twenth-three  deaths,  Martens  found  ten  permanent  cures.  Stein  has 
recently  reported,  from  Yon  Bergmann's  clinic,  that  of  thirteen  total 
resections  for  carcinoma,  between  1890  and  1900,  not  one  of  those 
whose  record  is  obtainable  is  living  at  the  present  time."  The  prog- 
nosis in  sarcoma  is  more  favourable  than  in  carcinoma.  Out  of  my 
five  cases  of  removal  of  the  upper  jaw  I  only  know  of  one  that  was 
permanently  cured.  The  patient  was  a  young  servant  girl ;  the  growth 
was  proved  microscopically  to  be  a  spheroidal-celled  carcinoma.  Seven 
years  afterwards  the  deformity  was  extremely  slight,  and  owing  to  the 
skill  of  a  dentist,  mastication  and  articulation  were  little  interfered  with. 

OPERATIONS  FOR  NASO-PHARYNGEAL  FIBROMA*  OR  SAR- 
COMA,  AND   MALIGNANT   GROWTHS   OF  THE   NOSE. 

(Figs.  158  to  162.) 

Naso-Pharyngeal  Fibroma  or  Sarcoma.  Attachments  and  Rela- 
tions.— The   surgeon   should   consider  these  carefully  before  deciding 

*  The  usual  name,  "  naso-pharyngeal  polypus,"  should  be  abandoned.  It  is  inaccurate. 
Anything  like  a  pedicle  is  often  absent  (Fig.  158).     Verneuil's  term,  "periosteal  fibroma," 
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whiit    opeviiticii     he   will    adopt    for    one    of    these     most    dangerous 
growths. 

They  will  var}-  according  to  tiie  duration  of  the  growth.  The 
primary  attachments  start  hy  far  most  frequently  from  the  Ijase  of  the 
skull,  arising  in  the  thick  periosteum  invested  hy  mucous  memhrane 
which  covers  in  the  roof  of  the  nose  and  top  of  the  pharynx,  especially 
the  adjacent  parts  of  the  hasi-sphenoid  and  basi-occipital.  Less 
fre<]uently  they  may  arise  in  tlie  pterygoid  fossse  and  adjacent  plates, 
or  from  around  the  posterior  nares.  Dr.  Sands*  points  out  that  the 
region  in  which  a  naso-pharyngeal  fibroma  can  originate  is  one  of 
narrow  limits,  corresponding  with  the  margins  of  the  posterior  nares 


Fig.  158 


Naso-pharyngeal  fibroma  springing  from  the  base  of  the  skull.    In  the  sphenoidal 
sinus  is  seen  a  smaller  growth.     (Masse.f) 

and  the  summit  of  the  pharynx.  It  is  thus  one  that  can  be  satis- 
factorily explored  with  the  finger,  and  by  this  means  a  growth  should 
be  detected  in  its  early  stage  and  removed  safely  while  yet  small. 
Where  the  growth  is  a  sarcoma,  owing  to  the  structure  of  its  vessels, 
and  its  tendency  to  ulceration,  a  preliminarj'  examination  may  cause 
severe  bleeding. 

While  the  above  are  the  most  frequent  primary  attachments  of  the 
growths,   it  should  always    be    remembered    that  when  one   of  these 


is  a  better  one,  but  this  term  must  not  exclude  the  co-existence  of  sarcoma,  any  more 
than  this  can  be  excluded  in  the  so-called  ••  fibrous  epulis." 

*  "On  Xaso-pharyngeal  Polypi"  :  Dr.  Brown-Sequard's  Arch.of  Sci.  and  Pract.  Med. 
No.  6.  According  to  Dr.  Sands,  these  fibromata  may  also  spring  from  the  apex  of  the 
petrous  bone  and  the  great  wing  of  the  sphenoid,  Any  intending  operator  will  also  do 
well  to  consult  a  very  practical  paper  on  this  subject  by  Mr.  Stonham,  Westimmter 
Hoxj).  Hep.,  vol.  iv.  p.  61. 

t  Tlicne  de  Polypes  uaso-j)hunjngie)is.     I'aris,  1864. 
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liltrdiiijilii  liiis  (ixislt'd  i\)V  soiiK-  time,  wIku  tliry  nrc  Hl(»>i^liy,  wlicii 
})iwioiis  attt'iiipts  have  hceii  iiiiult!  to  rcniovo  tlieiii — under  tlicsc  con- 
ditions the  j^'iowtli  is  very  lila-ly  to  liavc  taken  on  srcoiidari/  attaclinients. 
A  common  instance  of  tliese  is  seen  when  a  growth  springing  from  the 
base  of  tlie  skull  forms  adhesions  to  the  pterygoid  fossre. 

If  secondary  attachments  are  nuide  out  to  exist,  tlie  next  question 
will  hi',  how  fai"  nre  these  intimate  and  close?  How  far  is  the  growth 
not  only  in  contact  with,  hut  how  far  has  it  actually  ahsorhed  hones, 
such  as  those  of  the  nose?  ITow  far  has  it  got  into  tlu;  antiuni,  and 
thus  come  to  rosendjle  closely  a  growth  of  the  ujjper  jaw  ?  Again, 
s^Yelling  of  the  cheek,  witli  protrusion  of  the  eye,  will  point  to  an 
operation,  osteoplastic  or  otherwise,  on  the  upper  jaw.  In  the  same 
way  extension  of  the  growth  into  the  zygomatic  and  temporal  fossfe 
will  render  the  prognosis  unfavourable.  I'inally,  any  symptoms  point- 
ing to  softening  of  the  base  of  the  skull  and  implication  of  the 
membranes — e.g.,  lieadache,  tendency  to  coma,  convulsions,  with  evi- 
dence of  pyrexia,  will  be  conclusive  against  any  operation,  even  when 
most  carefully  i)erformed.  On  the  other  hand,  where  tlie  evidence 
merely  points  to  the  threatening  of  meningitis,  it  may  be  possible  to 
prevent  this  by  an  operation. 

Tlie  site  and  width  of  the  attachment  of  these  growths  having  been 
spoken  of,  it  remains  to  call  attention  to  one  or  two  practical  points  in 
their  structure.  While  usually  fibromata  at  first,  and  often  so  through- 
out their  course,  they  can  make  their  way  like  sarcomata  through 
adjacent  bonj'  walls.  Metastases  are,  I  believe,  rare.  The  growths  are 
often  very  vascular,  especially  from  the  character  of  their  veins,  which 
have  no  sheath,  and,  therefore,  cannot  retract  when  divided,  and  which 
often  assume  the  character  of  cavernous  tissue ;  hence  the  readiness 
with  which  they  bleed,  even  when  touched  with  a  probe.  Large 
growths  are  prone  to  ulceration  on  the  surface,  hence  another  cause 
of  htemorrhage,  and  also  of  infection.  From  their  tendency  to  occur 
in  about  the  decade  from  fifteen  to  twentj'-five,  epistaxis,  and  any 
evidence  of  nasal  obstruction  at  this  age,  should  always  call  for  an 
early  examination  of  the  naso-pharynx. 

Methods  of  Removal. — Several  will  be  given  owing  to  the  great 
difficulty  of  exposing  the  root  of  the  growth.  On  the  whole  the  best 
method  is  that  through  the  upper  jaw,  as  this  promises  to  give  the 
best  access  in  the  largest  number  of  cases.  The  three  methods  first 
given  are  rarely  to  be  adopted.  They  are  only  suited  to  small  growths, 
those  of  the  nature  of  myxo-fibroma — for  all  varieties  of  fibroma  are 
present  here — those  with  a  distinct  and  narrow  pedicle,  which  can  not 
only  be  reached  but  also  commanded  (two  different  things),  and  cases 
where  no  secondary  adhesions  have  been  contracted. 

(i.)  Avulsion. — This  method,  tearing  away  with  suitably  curved 
forceps  introduced  either  by  the  nose  or  b}'  the  mouth,  aided  in  either 
case  by  a  finger  passed  behind  the  soft  palate,  is  only  suitable  to  the 
above  cases,  and  in  none  is  it  without  danger.  Mr.  Cooper  Forster's 
interesting  case  {Clin.  Soc.  Trans.,  \o].  iv.  p.  159)  is  a  striking  instance 
of  this. 

Attenijjts  having  failed  to  remove  the  fibroma  with  a  wire  loop,  Mr.  Korster  intro- 
duced a  pair  of  blunt-pointed  stronsj  forceps,  and  twisted  off  several  large  pieces,  enough 
to  fill  tiie  palm  of  the  haml.     These  were  very  adherent,  and  required  a  great  deal  of 
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force  to  detach  them.  There  was  much  lifemorrhage.  Severe  headache  quickly  fullovved, 
then  aphasia,  restlessness,  convulsions,  and  death  on  the  twelfth  day.  General  arach- 
nitis was  found,  with  sloughy  softening  of  the  brain  about  Broca's  convolution.  The 
growth  occupied  the  left  side,  filling  the  space  between  the  greater  and  lesser  wings  of 
the  sphenoid,  the  orbital  plate  of  the  frontal,  and  the  cribriform  plate  of  the  ethmoid.* 
From  the  nasal  foss^  it  has  extended  by  the  sphenoidal  fissure  into  the  back  of  the  orbit, 
but  without  damaging  the  optic  nerve.  The  cribiiform  plate  of  the  ethmoid  was  broken, 
there  being  a  small  opening  at  its  back  part  from  which  a  fracture  extended  forwards. 
This  fracture  had  doubtless  been  effected  while  the  growth  was  being  torn  away. 

Tlie  serious  haemorrhage, t  and  the  probahle  incompleteness  of  the 
operation,  are  also  strongly  against  making  use  of  avulsion.  Here,  as 
elsewhere,  removal,  piecemeal,  of  a  growth  is  most  unsatisfactory, 
either  malignant,  or  on  the  liigh  road  to  become  so. 

(ii.)  Ligature. — This  again  is  only  suitable  to  very  few  cases,  e.g., 
where  the  pedicle  is  distinct  and  fairly  thin,  and  where  the  growth  is 
not  very  vascular,  e.g.,  a  myxo-fibroma,  and  where  it  has  contracted  no 
adhesions.  In  less  suitable  cases,  in  addition  to  the  i^robability  of 
return  in  the  root,  the  infection  and  foetor  which  accompanies  the 
sloughing  process  is  a  most  serious  drawback.!  The  patient's  head 
being  brought  a  little  over  the  edge  of  the  table,  so  that  the  blood 
shall  escape  readily,  the  mouth  is  opened  with  an  efficient  gag.  A 
loop  of  wire  sufficiently  stout  and  softened  is  most  carefully  adjusted 
round  the  attachment  of  the  fibroma,  having  been  passed  by  the  nose, 
and  aided  by  a  finger  behind  the  soft  palate.  The  ecraseur  is  then  fitted 
on,  and  the  wire  tightened  very  slowly.  Spare  wires  should  be  at 
hand.  Ether  should  be  given  first,  and  then  chloroform  by  the 
nostril.  Care  must  be  taken  in  such  cases  to  prevent  the  growth, 
when  the  pedicle  is  divided,  falling  upon  the  larynx.  The  artificial 
nail  (p.  471)  would,  perhaps,  be  an  efiicient  means  of  dealing  with  the 
stump  of  the  pedicle.      Strong  formalin  should  be  applied  to  this. 

(iii.)  Galvanic  Loop. — Here,  in  the  very  few  cases  where  this 
method  can  be  tried,  the  pedicle  would  be  left,  unless  the  surgeon 
possesses  special  instruments,  such  as  the  post-nasal  galvano-cautery, 
and  experience  in  using  it.  It  would  be  well  to  have  a  galvano-cautery 
at  hand,  wath  platinum  points  of  varying  size  to  destroy  a  stump  that 
bleeds  persistently,  after  removal  by  other  means. 

(iv.)  Electrolysis. — This  method,  while  most  tedious  and  uncertain, 
is  adapted  to  certain  cases.  Thus  when  patients  are  weakened  by 
repeated  bleeding  it  is  justifiable  to  use  electrolysis  in  order  to  arrest 
the  haemorrhage,  and  thus  either  to  reduce  the  growth  sufficiently  in 

*  It  is  noteworthy  that  though  this  large  growth  (Mr.  Forster  describes  it  an  "an 
enormous  mass  around  which  it  was  impossible  I  could  get  the  wire  ")  thus  extensively 
implicated  the  base  of  the  skull,  it  only  appeared  externally  as  a  firm,  fleshy  polypus 
filling  up  a  large  part  of  the  left  nostril,  but  apparently  not  pressing  much  upon  the 
right  one.  There  was  no  deformity  of  any  part  of  the  face,  no  fulness  of  the  palate,  nor 
any  projection  in  the  throat. 

t  According  to  Dr.  Sands,  Dupuytrea  lost  a  case  from  hfemorrhage  after  an  attempt 
to  remove  a  fibi'oma  by  forceps,  in  which  he  succeeded  in  removing  only  a  few  fragments. 
If  this  method  is  ever  made  use  of,  it  would  be  wise  to  first  perform  laryngotomy,  and 
plug  the  fauces  with  a  sponge. 

+  Dr.  Sands  quotes  other  causes  of  death  as  not  infrequent — viz.,  suffocation  from 
detachment  of  the  growth,  pyaemia,  and  oedema  of  the  larynx. 
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size  to  allow  ol"  its  hciii^  rciiiovtMl  tlirmif^li  tlic  iiutiinil  |i)issnj,'<'S  or  to 
oblitoiHtc  it  iilto^cthcr.  It  niny  also  be  used  as  an  aiixilimv.  Tims, 
Dr.  Sands  su^'j^ests  that,  after  removal  of"  the  growth,  its  pedicle  might 
be  successfully  treated  by  electrolysis. 

Professor  Kummell  (V.  Hcrgmann's  Si/strni  of  PracticaJ  Snrcjcru, 
Amer.  Ticdih.,  vol.  i.  p.  794),  who  describes  these  fibromata  as 
benign  and  believes  that  if  adolescence  be  reached  a  certain  decree  of 
spontaneous  disapj)earance  may  safely  be  counted  upon,  advises 
electrolysis  especially  when  the  growth  is  small,  or  when  the  patient 
has  almost  reached  adolescence.  With  regard  to  any  imi)ortance  to 
be  attached  to  age  I  know  of  no  facts  which  support  the  above  belief 
and  that  would  justify  our  delaying  operation.  As  a  rule,  hienioirbage, 
infective  conditions  such  as  pya3mia,  s('i)ticiemia,  meningitis,  exhaustion 
from  hemorrhage,  interference  with  respiration  and  deglutition,  carry  off 
the  i)atient  if  nt)thing  is  done.  Electrolysis  is  most  effective  when  the 
negative  pole  consisting  of  one  or  two  needles  of  steel  or  platinum- 
iridium  covered  with  shellac  to  within  a  short  distance  of  their  points, 
is  plunged  deeply  into  the  tumour,  while  the  i)ositive  i)ole  as  a  broad 
plate  is  placed  on  or  near  the  sternum.  A  rheostat  should  be 
employed  and  the  current  graduall}'  increased  from  o  to  10-30  milli- 
amperes,  this  being  the  extreme  amount  which  can  be  endured  without 
anaesthesia.  In  from  five  to  fifteen  minutes  considerable  disintegration 
takes  place  in  the  interior  of  the  tumour,  the  needles  become  loosened, 
and  when  the  current  is  gradually  turned  off,  they  can  be  removed 
without  lileeding. 

(v.)  Excision  by  an  Operation  involving  Removal  of  Bone,  Osteo- 
plastic or  otherwise. — Tliese  cases  may  be  divided  as  follows  : 

A.  Those  in  which  the  attack  is  made  through  the  mouth. 

B.  Those  where  the  attack  is  made  through  the  nose. 

C.  Those  in  which  the  attack  is  made  by  removing  the  upper  jaw, 
partially  or  completely,  or  by  resecting  this  bone  osteoplasticalh'. 

A.  Op<'rati())i  for  X((so-p]tarynge<il  Fibroma  thronf)h  tlic  Mouth. — This 
operation  was  strongly  advocated  by  M.  Nelaton.  It  consists  in 
slitting  the  uvula  and  soft  palate  exactly  in  the  middle  line  from  before 
backwards,  then  prolonging  this  incision  along  the  centre  of  the 
posterior  half  of  the  hard  palate,  going  here  down  to  the  bone  ;  from 
the  end  of  this  incision  two  others  are  made  slightly  obliijuely  outwards 
towards  the  teeth,  also  going  down  to  the  bone.  The  flaps,  together 
witli  the  periosteum,  are  then  detached,  so  as  to  form  nearly  rect- 
angidar  flaps.*  Two  large  holes  are  next  drilled  through  the  hard 
palate,  eacli  well  to  one  side  of  the  middle  line,  the  intervening  bone  is 
cut  away  by  placing  the  ends  of  cutting-pliers  in  each  of  these  holes, 
and,  by  making  lateral  cuts  back  to  the  free  border  of  the  hard  palate, 
a  rectangular  portion  of  the  posterior  half  of  the  bony  vault  is  removed. 
The  mucous  membrane  and  the  periosteum  on  the  upper  surface  of  the 
bone,  which  will  now  be  found  detached,  are  divided,  and,  if  it  be 
needful  to  get  more  room,  more  or  less  of  the  vomer  is  cut  away. 
Room  being  thus  obtained,  the  fibroma  is  removed  and  its  attachment 
dealt    with.     If  all  the   growth  is  got  away  satisfactorily,  the   palate 

•  This  detachment  is.  as  is  well  kuown  in  staphj-lorraphy,  difficult  posteriorly,  at  the 
junction  of  the  palates,  aud  is  best  effected  by  rasi>atoncs  (p.  557) 
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flaps  are  united  in  the  onlinary  way  ;  if  fui'tlier  treatment  is  ie(|nired, 
stapliylorraphy  must  be  performed  later. 

Preliminary  laryngotomy  should  be  performed  owing  to  the  proximity 
of  the  larynx. 

The  advantages  of  this  operation,  when  contrasted  with  removal  of 
the  upper  jaw,  are  at  first  sight  considerable. 

(i)  There  is  no  deformity  left  on  tiie  face ;  (2)  the  parts  cut  through 
are  less  important ;  (3)  mastication  is  not  interfered  with  by  removal 
of  the  teeth  ;  (4)  the  operation  is  said  to  be  less  difficult ;  (5)  the 
haemorrhage  is  claimed  to  be  less,*  no  large  vessels  being  cut  through  ; 
(6)  the  growth  is  attacked  directly  ;  (7)  through  the  gap  thus  left  the 
surgeon  can  again  attack  the  growth,  within  a  few  days  if  he  has  been 
unable  to  complete  the  operation,  or  later  on  if  reappearance  takes 
place ;  (8)  the  gap  can  easily  be  dealt  with  later  on  by  staphylorraph}', 
or  by  wearing  an  obturator. 

The  first  three  advantages  are,  no  doubt,  of  great  value  if  the  growth 
can  be  entirely  dealt  with  by  this  metliod  ;  otherwise,  considering  the 
malignancy  of  these  growths,  the  inveterate  way  in  which  they  reai)pear, 
if  incompletely  dealt  with,  neither  surgeon  nor  patient  would  be  wise 
in  running  great  risks  for  the  sake  of  what  one  may  call  rather  aesthetic 
advantages.!  There  is  no  doubt  that,  in  a  few  cases,  to  be  mentioned 
a  little  later,  where  the  polypus  is  of  moderate  size,  distinctly  pedun- 
culated, and  attached  low  down — e.g.,  about  the  posterior  nares,  or 
well  forward  on  the  base  of  the  skull — the  operation  will  be  easier,  the 
hemorrhage  will  be  less,  and  the  growth  will  be  more  directly  attacked. 
The  advantage  of  a  future  stapliylorraphy  is,  like  those  given  first,  not 
of  sufficient  value  to  recommend  this  operation  if  it  is  wanting  in  others 
more  important. 

Turning  to  the  cases  themselves.  Dr.  Robin  Masse  has  collected 
twenty-six  treated  by  this  method,  twelve  having  been  under  the  hands 
of  M.  Nelaton  himself.  Of  these  twenty-six,  thirteen  are  said  to  have 
been  successful,  but  it  is  not  stated  for  how  long  they  were  followed  up. 
In  one  case,  in  which  the  after-history  is  given,  a  small  reappearance 
took  place  two  years  later  from  the  pedicle,  and  was  destroyed.    While 


*  This  is  very  doubtful.  Bleeding  from  the  divided  and  partially  resected  palate  will 
be  very  near  the  aperture  of  the  larynx.  Again,  if  troublesome  haemorrhage  take  place 
from  the  root  of  the  fibroma,  it  will  be  more  difficult  to  deal  with  it  by  this  route  than 
by  the  nasal  or  maxillary  routes,  or  by  a  combination  of  these.  Dr.  Sands  (Joe.  sujn-a  rit.), 
in  removing  a  fibroma  by  this  method,  had  surrounded,  without  difiiculty,  the  pedicle  with 
an  ecraseur  chain.  This  breaking,  the  pedicle,  which  was  stout  and  firm,  was  divided 
with  scissors  as  close  to  the  skull  as  possible.  Copious  haemorrhage  followed,  and  much 
time  was  consumed  in  unsuccessful  attempts  to  secure  a  large  artery  which  had  retracted 
to  the  deepest  part  of  the  wound,  and  which  was  inaccessible  to  the  ligature.  The 
bleeding  finally  ceased  in  consequence  of  the  prostration  of  the  patient,  who  had  several 
alarming  attacks  of  syncope.  The  growth  reappearing,  it  was  removed  by  the  method  of 
Maisonneuve.  Though  it  was  not  thought  prudent  to  attempt  the  removal  of  a  small 
prolongation  which  ran  into  the  sphenoidal  sinus,  no  reappearance  had  apparently  taken 
place  nine  months  later. 

t  I  may  here  draw  attention  to  the  great  frequency  of  these  fibromata  in  males,  in 
whom  the  growth  of  hair  will  largely  conceal  the  facial  deformity  consequent  on  opera- 
tions through  the  upper  jaw.  In  young  patients  where  the  mouth  is  small  and  the 
growth  large,  this  operation  will  be  out  of  the  question. 
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suited  to  llif  c'l-cs  iiniitioiird  iiltovc,  the  iiictlnMl  ('(Hild  sfurcf-h  Iti; 
inade  use  of  siicci'ssrully  in  laif^c  polypi,  in  tliu  Cftse  of  those  with 
seroiidurv  nttiichineuts  or  \hv^v  sessih;  bases,  or  in  tlie  case  of  tliose 
wliich  have  extended  into  the  ptervf(oid  fosste,  or,  in  fact,  beyond  the 
naso-pharvnx.  Save  l)y  Frendi  surgeons,  it  does  not  appear  to  have 
been  much  used,  from  the  belief  that  the  space  given  is  too  limited.* 

Dr.  Sands  points  out  tlnit,  in  the  ujajority  of  the  cases  in  which 
surgeons  have  operated  through  the  palate,  they  have;  had  to  leave  the 
wound  open  in  order  to  remove  the  pedicle  later.  'I'his  step  is  by  no 
means  so  easy  as  might  be  imagined,  and  in  many  cases  the  surgeon 
has  been  driven  later  to  nnike  use  of  another  operation  when  the 
patient's  condition  was  less  satisfactory.  Furthermore,  repeated  irri- 
tation, in  the  shapt;  of  attempts  at  destruction  of  the  pedicle  with 
caustics,  the  cautery,  \c.,  is  too  likely  to  result  in  rapid  sarcomatous 
growth. + 

B.  Operation  for  Naso-phari/nfiral  Fibroma  throiir/li  the  Nose,  and  for 
Maliffnant  Groirths  of  the  Nose. — Under  this  heading  will  be  included  : 

(i)   Furneaux  Jordan's  operation  (4)   Langenbeck's  operation. 

(2)  Ijawrence's  operation.  (5)  Ilouge's  operation, 

(3)  Ollier's  operation. 

These  operations  through  the  nose  are  only  suited  to  cases  in  whicli 
the  disease  is  well  within  reach.  They  may  also  be  used  in  doubtful 
cases  for  exploratory  purposes.  In  case  of  naso-pharyngeal  growth, 
as  the  room  which  they  give,  and  the  access  which  they  afford,  will 
probably  be  found  insutiicient,  additional  room  must  be  obtained  by 
removal  of  part  of  one  or  both  maxilUe.t 

(i)   Furneaux  Jordan's  Operation. — I  prefer  this,  when  available,  to 


•  Mr.  Stonham  (^Lancet,  Jan.  7,  1888)  has  recorded  a  case  of  na.so-pharyngeal  fibroma, 
in  which  "  the  soft  palate  was  divided  in  the  middle  line,  and  an  attempt  made  to  remove 
the  growth  through  the  mouth  ;  but  this  plan  failing  to  give  sufficient  room,  the  nasal 
cavity  was  opened  up,"  and  the  growth  thus  successfully  removed.  Mr.  Southam  found 
that  division  of  the  soft  palate  gave  insufficient  access  to  the  broad  base  of  the  growth ; 
attempts  to  turn  the  upper  jaw  out  still  gave  insufficient  access ;  removal  of  this  bone, 
the  orbital  plate  being  left,  was  followed  by  a  good  result.  The  sphenoidal  sinus  was 
opened  and  plugged.  Mr.  Walsham  (^Mrd.  Soc.  Trans.,  vol.  xix.,  1896,  p.  394),  speaking  in 
favour  of  this  operation,  said  that  he  had  had  to  deal  with  growths  of  this  kind  on  several 
occasions,  and  had  always  succeeded  in  obtaining  adequate  exposure  by  splitting  the  soft 
and  cutting  away  the  hard  palate.  He  pointed  out  that  these  growths,  though  they  may 
extend  into  the  no.se,  and  even  cause  the  eyeball  to  protrude,  do  not  usually  involve  the 
turbinals  or  upper  jaw  ;  there  was  consequently,  as  a  rule,  no  need  for  turning  the  jaw 
outwards  to  get  a  good  exposure.  Mr.  "Wallis  (^ihidcni')  also  remarked  on  the  excellent 
exposure  which  this  method  afforded  him  in  a  cnse  of  large  naso-pharyngeal  growth 
attached  to  the  internal  pterygoid  plate.  Prof.  Annaiidale  {Luncet,  Jan.  26,  1889)  reports 
three  cases  in  which,  after  division  of  the  hard  and  soft  i)alate,  the  maxilhc  were  forcibly 
separated.  The  gap  attained  was  very  limited,  oidy  half  to  one  inch.  The  results  are 
not  encouraging. 

t  Dr.  Sands  points  out  that  the  deep  situation  of  the  growth,  and  its  position  near  the 
larynx,  rentier  the  use  of  caustics  both  difficult  ami  dangerous. 

+  M.  Hergott  (^Gaz.  deg  Hop.,  1867.  p.  97).  in  the  case  of  a  fibroma  reappearing  after 
treatment  by  ligature,  tried  curetting  the  i)oint  of  implantation  on  the  base  of  the  skull. 
He  found  that  an  instrument  passed  througii  the  anterior  nares  impingetl  exactly  upon 
this  point  ;  the  bone  was  easily  denuded,  and  seven  months  afterwards  no  trace  of 
reproduction  was  visible. 
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any  other  by  the  nose.  It  is  extremely  simple,  most  efficient  (especially 
when  a  growth  has  dilated  the  nasal  cavities),  and  leaves  most  trifling 
scars.  An  incision  like  Sir  W.  Fergusson's  being  made  along  the  side 
of  the  nose  and  through  the  lip,  the  nose  is  detached  from  the  bone, 
and,  the  septum  being  cut  through,  is  turned  over  on  to  the  opposite 
side  of  the  face.  It  is  best  adapted  to  nasal  polypi  of  sarcomatous 
nature,  and  limited  to  one  side  ;  for  naso-pharyngeal  fibromata  it  does 
not  give  sufficient  room. 

(2)  Lawrence's  Operation.* — In  this,  the  back  of  the  nasal  cavity  is 
exposed  and  got  at  by  turning  up  the  nose. 

The   integuments  are  first  divided  on  each  side  of  the   nose  by  an 

incision  beginning  at  a  point  just  internal  to  the  lachrymal  sac,  and 

carried  down  to  the  junction  of  the  ala  and  the  lip,  across  the  upper  lip, 

and  then  up   to  a   corresponding  point  on  the  other  side.     Next,  the 

incision  is  completed    by  cutting    through   the 

Fig.  159.  nasal  bones  and  the  nasal  process  of  the  superior 

maxilla  with  bone-forceps.     The  septum  being 

now   divided  with    strong  scissors,  the   nose   is 

turned  up  and  the  posterior  part  of  the  cavity 

exposed. 

(3)   Ollier's    Operation    through    the    Nose  f 

(Fig.  159)- 

In  this   method  the   nose   is,  by  an  incision 

somewhat  like  the  last,  turned  not  up  but  down- 
Ollier's  operation.  wards.      M.    Oilier   begins   his    incision   at  the 

(lismarchaud  Kowalzig.)      edge  of  the  bone,  close  behind  the  ala  of  the 

nose,  carries  it  upwards  along  its  side  to  the 
highest  part  of  the  depression  between  the  eyes,  then  across,  down  to 
the  corresjionding  point  on  the  other  side.  The  bone  is  sawn  through 
in  the  line  of  the  incision,  the  necessary  liberating  incisions  made  in 
the  septum  and  the  sides,  and  the  nose  turned  down.  The  septum  is 
pressed  aside,  the  growth  removed,  its  base  of  implantation  curetted 
or  cauterised,  and  the  nose  replaced. 

A  modification  which  is  sometimes  desirable  on  account  of  the  size 
of  the  growth,  or  its  site  of  its  implantation,  is  indicated  in  Fig.  246. 
The  incision  is  made  obliquely  outwards  upon  the  cheek,  and  a  trans- 
verse one  is  made  from  each  end  inwards  to  the  ala  of  the  nose.  The 
bone  is  divided  in  the  direction  of  the  skin  incisions — in  the  oblique 
one,  as  before  described;  in  that  which  is  horizontal,  by  passing  a  fine 
saw  across  the  nostrils,  through  holes  made  between  the  bone  and 
cartilages,  and  sawing  outwards.  This  line  of  section  must  be  high 
enough  to  avoid  the  roots  of  the  teeth. 

Mr.  Stonham,  who  has  used  I^awrence's  operation  three  times 
successfully,  prefers  it  to  Ollier's  as  the  nose  is  turned  upwards,  and 
is  thus  not  in  the  way  of  the  operator.  Again,  the  nasal  bones,  though 
broken  across,  are  still  attached  by  periosteum,  and  do  not  therefore 
run  much  risk  of  necrosing. 

*  Med.  Times  and  Gaz.,  1862,  vol.  ii.  p.  491. 

f  A  case  by  Dr.  Rochard  and  Dr.  Gougenheim,  in  which  very  large  sequestra,  due  to 
tertiary  syphilis,  were  successfully  removed  by  Ollier's  operation,  after  Rouge's  operatioa 
had  failed,  is  reported  in  the  An7i.  de  Malad,  de  r Oreille,  av,  Larytix,  <^r,,  Oct,  1896, 
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(j)  V.  riiiii;,'('iil)rck's  Opcnilioii  liy  Mxcisioii  of  tli<!  N'asul  I'loccs.s  of  tlic 
I  pix'i- .liiw  (l^'ijx.  i6o). — A  ciuvcsd  iiioisioii,  with  tlio  coiivoxitv  forwards, 
is  niiidc  from  tlic  iniici"  (m1<^M'  of  the  cycdjiow  on  to  the  l)iid;4('  of  tlic 
iioso,  Mild  thciico  downwards  into  tlic  naso-hil)ial  fohl.  The  lhi|)  of  skin 
thus  nmrkcd  out  is  tlicn  dissected  up  in  a  l)ackward  dir(!ction.  'J'hi; 
nasal  cartila^'e  having  heen  severed  at  its  junction  with  the  hone,  a 
shoit,  stronj^,  narrow-hhided  finger-saw  is  inserted  into  tliis  opening, 
and  tlie  nasal  process  of  the  upper  jaw  is  sawn  throiigji  u))  to  the 
lachrviiial  sac  ;  the  saw  is  next  carried  inwards  tiiroiigh  the  roots  of 
the  nasal  ])idc(ss  of  the  superior  maxilla  and  the  nasal  hone,  and  lastly 
downwards  through  th(>  nasal  bone  itself.  The  removal  of  this  sawn- 
out  lamella,  consisting  of  the  nasal  process  of  the  upi)er  jaw,  part  of 
tile  hudirymal  and  the  misal  bone,  gives 
space  enough  for  inspection  of  the 
wlnde  interior  ot  the  nasal  cavity, 
the  posterior  nares,  and  the  lower 
l)ortion  of  the  body  of  the  sphenoid 
bone. 

Though,  as  a  rule,  no  deformity  of 
the  face  follows  on  the  removal  of  this 
piece  of  bone,  von  Ijangenbeck  modified 
this  operation  into  an  osteoplastic  one. 
Thus  lie  sawed  through  the  nasal  pro- 
cess covered  with  the  periosteum  only, 
as  far  as  the  lachrymal  bone,  and 
upwards  through  the  nasal  bone,  then 
inserting  an  elevator  he  raised  the  thin 

bony  Hap,  which  gave  a  way  above.     At  the  close  of  the  operation  this 
Hap  was  replaced. 

(5)  llouge's  Operation. — This  has  already  been  described  at  p.  465. 

C.  Operations  for  Naso-pliaryngeal  Fibroma  by  Removal  of  the  Upper 
Jaw — (i.)  completely;  (li.)  partially  ;  or  (n\.)  by  osteoplastic  operation  on 
this  bone. 

(i.)  Complete  Removal  oj  the  Upper  Jaw. — This  has  already  been 
fully  described  (p.  482). 

(ii.)  Partial  Removal  of  the  Upper  Jaw. — These  operations  are  very 
numerous  ;  one  or  two  will  be  given  as  specimens. 

Of  these  operations  the  second  is  to  be  preferred.  Removal  of  the 
entire  jaw  is  not  usually  needful.  The  orbital  plate  can  be  left.  The 
objections  to  the  osteoplastic  method,  which  are  considerable,  are  given 
below  (p.  498).  Removal  of  the  lower  portion  of  the  jaw  will  give  a 
good  exposure,  especially  if  the  surgeon  combines  it  with  a  simultaneous 
attack  through  the  nose,  if  needful.  As  the  orbital  and  malar  processes 
are  left,  the  subsequent  disfigurement  is  slight.  The  skill  of  the 
dentist  will  meet  the  sacrifice  of  the  alveolar  portion. 

a.  Method  of  Maisomieuve*  and  Guerin.  t 

Dr.  Robin  Masse  {loc.  supra  cit.,  p.  51)  states  tiiat  the  so-called 
operation  of  Maisonneuve  is  really  that  of  Guerin,  with  only  a 
modification  in  the   division   of  the   soft  parts.     The  essential  point 


V.  Langeiibeck's  operation  of  re- 
section of  the  nasal  process  and  nasal 
bone.     (Esmarch  and  Kowalzig.) 


•   (I'ti:.  (h's  IIop.,  21  Aoiit,  i860. 
-VOL.    I. 


t  Eliiii.  Chir.  Op6r.,  1858. 
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is  to  get  room  for  attacking  tlie  fibroma  by  removal  of  tlie  lower 
part  of  the  jaw.  This  bone  being  sufficiently  exposed  by  raising 
the  soft  parts  over  it — and  for  this  purpose  the  method  of  Sir  W. 
Fergusson  seems  superior  to  those  given  by  the  above  French  surgeons 
— the  hard  and  soft  palate  are  then  divided  in  the  middle  line,  and 
the  soft  detached  transversely  on  the  side  to  be  operated  upon.  The 
hard  palate  is  next  divided  in  the  middle  line  by  saw  and  bone- 
forceps,  working  from  the  nose  into  the  mouth.  By  a  transverse 
section  with  a  narrow-bladed  saw  introduced  into  the  nose,  or  a  chisel, 
and  made  to  cut  horizontally  outwards,  the  facial  aspect  of  the  bone  is 
divided  as  far  as  the  maxillary  tuberosity.*  The  lower  part  of  the  jaw 
is  then  strongly  depressed,  and  thus  detached,  consisting  of  the  alveolar 
and  palatine  jirocesses,  a  portion  of  the  body,  and  a  varying  amount 
of  the  pterygoid  processes  which  usuall}'  comes  away  with  it.  The 
fibroma  is  then  extirpated.! 

h.  Method  of  M.  Beraud. 

In  this  the  upper,  not  the  lower,  part  of  the  jaw  is  removed,  so  as 
to  preserve  intact  the  teeth  and  alveolar  process  of  the  palate. 

In  all  these  operations  lijemorrhage  may  have  to  be  met  by  a 
preliminary  laryngotomy  and  plugging  the  fauces  (pp.  614,  624)  ; 
and  also,  perhaps,  by  a  ligature  of  external  or  common,  permanent  or 
temporary,  carotid  (p.  613.      See  also  Ligature  of  these  vessels). 

(iii.)  Osteoplastic  Operations  on  the  Upper  Jaw. — In  this  the  bone 
is  cut  through  by  various  incisions,  turned  in  different  directions  on 
some  uncut  attachments,  as  on  a  hinge,  and  then  fitted  down  again 
after  the  removal  of  the  growth. 

Method  of  Prof.  Langenbeck;}:  (Figs.  161,  162). — This  is  one  of  the 
best  known  of  the  above  operations.  Its  object  is  to  get  at  the  fibroma, 
especially  if  it  be  one-in  the  pterygo-maxillary  fossa,  without  interfering 
with  the  alveolar  and  palatine  processes  or  with  the  orbital  plate. 
While  this  operation  seems  well  suited  to  its  object,  its  drawbacks 
are  certainly  considerable,  for  (i)  there  is  the  great  difficulty  of  raising 
so  fixed  a  bone,  and  again  of  getting  it  evenly  into  place — thus  the 
operation  is  prolonged  and  the  hajmorrhage  very  severe;  (2)  if  the 
upper  jaw  has  to  be  sawn  from  behind  forwards,  this  cannot  be  done 
easily  unless  the  fossae  at  the  back  of  the  jaw  and  the  spheno-palatine 
foramen  are  much  dilated  ;  (3)  if  the  growth  has  extended  into  the 
uaso-pharynx,  this  region  will  not  be  well  exposed ;  (4)  very  dis- 
figuring scars  are  left,  especially  objectionable  in  the  case  of  a  female 
patient. 

Two  semilunar  incisions  (i  and  2,  Fig.  161),  with  their  convexities  downwards,  are 
made  across  the  facial  aspect  of  the  upper  jaw,  the  lower  running  from  the  ala  of 
the  nose  to  the  middle  of  the  malar  bone,  the  second  starting  from  the  nasal  process 
of  the  frontal  and  passing  just   below  the  orbit   to  meet  the  first,  where  this  ended. 

*  This  section  should  pass  above  the  roots  of  the  teeth  and  well  below  the  infraorbital 
foramen. 

f  Dr.  Sands  appends  to  his  paper  a  photograph  of  the  {)atient  on  whom  he  had 
operated  by  this  method,  after  failing  to  remove  the  fibroma  by  the  plan  of  M.  Nelaton. 
The  deformity  is  very  slight,  the  malar  prominence  and  the  fullness  of  the  cheek  being 
well  preserved. 

X  Deutsche  JClin.,  1861,  p.  2S1  ;  aud  Schmidt's  Jalirh.,  Bd.  cxiii.  p.  198. 
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If  necMlful,  owint,'  >•»  lli>' rxliiisioii  of  ;,'n)Wtlis  biickwunls,  the  inccliii;,' of  IIicku  iiicisi(jri« 
may  be  curritil  buck  aloiij,'  tlie  zyyoma  (4,  Ki^.  162).  Kacli  cut  in  inailedowii  to  the  Ixjiie 
but  the  skin  is  not  lelieclal.  To  avoid  iiucilless  loss  of  blixxl,  tlie  lower  skin  incision  and 
section  of  lx)ne  are  made  first,  and  then  the  upper  division  of  skin  and  l)one.  At  the 
outer  end  of  the  lower  one  the  massetcr  is  detached  from  tiie  zygoma,  and  if  the  growth 
has  extended  out  into  the  zygomatic  fossa  it  will  now  come  into  view  on  dividing  the 
buccal  fascia.  I'rof.  Langenbeek  found  at  this  stage  that  by  pressing  the  growth  to  one 
side  and  <lepre.ssing  the  lower  jaw  he  could  pass  his  finger  through  the  pterygo-maxilLiry 
fissure  into  the  spheno-maxillary  fossa,  and  so  on  through  the  spliciio-palatine  foramen 
into  the  nose,  all  these  parts  being  enlarged  by  the  pressure  of  the  growtii.  IJy  means  of 
a  narrow  straight  saw  introduced  the  same  way  the  upper  jaw  was  cut  through  iioriz<mtally 
(tf,  Fig.  162)  from  Ixiiind  forwards,  while  a  forefinger  i)assed  by  the  mouth  kept  the 
tip  of  the  saw  from  striking  against  the  septum  nasi.  (If  the  right  upper  jaw  is  operated 
on,  the  surgeon  will  saw  outwards  from  the  nose.)     The  saw  was  now  applied  along  the 


Fi(!.  i6i. 


Fig.  1 02. 


V.  Langenbeck's  osteoplastic  and 
temporary  resection  of  the  upper 
jaw.  The  skin  incisions  are  shown 
meeting  on  the  zygoma. 

(Esmarch  and  Kowalzig.) 


The  same  operation.  The  lines 
for  the  saw  through  the  zygoma  and 
upper  jaw. 

(Esmarch  and  Kowalzig.) 


upper  incision  so  as  to  divide  the  zygoma  (/y,  Fig.  162),  the  frontal  process  of  the  malar, 
and  the  upper  jaw  (r,  Fig.  162),  just  below  the  lachrymal  sac,  up  to  the  inner  end  of  the 
incision.  The  portion  of  the  upper  jaw  thus  marked  out  now  only  remained  attached,  at 
its  inner  part,  to  the  nasal  bone  and  nasal  process  of  the  frontal.  Upon  these  connections, 
as  upon  a  hinge,  the  piece  of  bone  was  slowly  raised  by  means  of  an  elevator  introduced 
under  the  malar  bone,  upwards  and  inwards,  until  the  malar  bone  was  nearly  in  the 
middle  of  the  face,  The  growth  was  now  completely  exposed.  The  operation  took  an 
hour,  and  was  attended  with  much  haemorrhage,  most  of  which  stopped  spontaneously. 
The  wounds  healed  well,  a  tendency  of  the  bone  to  rise  being  met  by  pressure. 

At  the  present  time  any  surgeon  making  use  of  the  above  operation  would  wire  the 
bone  when  fitted  down.  I  would  suggest,  too,  that  the  incisions  through  the  bones  might 
perhaps  be  more  easily  made  with  an  osteotome  and  mallet,  especially  in  cases  where,  the 
deep  parts  at  the  back  of  the  jaw  not  being  so  much  dilated  as  in  Prof.  Langenbeck's  case, 
it  is  difficult  to  manipulate  a  saw  and  to  cut  from  behind  forward. 

Prof.  Langenbecks  patient  was  a  lad  of  15.  The  growth  could  be  felt  by  the  finger  in 
the  mouth,  filling  up  the  posterior  nares  on  the  left  side,  passing  out  between  the  masseter 
and  maxilla  :  and  on  this  side,  too,  the  zygoma  appeared  more  prominent,  and  the  temporal 
fossa  more  full. 

An   interesting  account  of  temporary  resection  of   the  upper  jaw  for  removal  of  a 
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naso-pharyngeal  growth  is  given  by  Mr.  Stanley  Boyd  {.Vrrl.  Soc.  Tram-.,  vol.  xix.,  1896, 
p.  391).  Though  the  hagmorrhage  was  "  not  consitlerable,"  intense  collapse  followed,  and 
lasted  two  hours.     The  patient  made  a  good  recovery. 

The  Choice  of  an  Operation  for  Removal  of  Naso-pharyngeal 
Fibroma. — The  relative  values  of  several  of  the  above  operations  have 
already  been  briefly  given.  The  surgeon  will  have  to  weigh  duly 
the  following :  On  the  one  hand,  the  desire  to  get  the  growth  away 
with  as  little  mutilation  and  danger  to  his  patient  as  possible,  and, 
on  the  other,  the  fact  that  these  growths  are  most  certainly  malignant 
in  nature,  and  that  any  partial  operation,  while  probably  as  difficult 
and  as  bloody  as  one  on  a  larger  scale,  will,  if  incomplete,  be  certain 
to  lead  to  increased  growth  in  the  tumour  by  the  irritation  which  it 
causes. 

Whatever  operation  is  chosen,  it  will  usually  be  wise,  in  order  to 
diminish  the  risk  of  haemorrhage,  to  perform  a  preliminary  laryngotomy 
(pp.  614,  624),  and  to  plug  the  fauces  with  an  aseptic  sj^onge.  The 
laryngotomy  tube  should  usually  be  removed  immediately  after  the 
operation.  Destruction  of  the  root  of  the  fibroma  is  best  eff'ected  l)y  a 
powerful  curette,  or  a  gouge,  aided  by  strong  formalin,  not  by  the 
cautery  if  possible.  The  use  of  the  latter  is  risky  owing  to  the  vicinity 
of  the  larynx,  and  the  possibility  of  infective  broncho-pneumonia  from 
charred  tissues.  The  risk  of  reappearance  is  great  if  the  root  be  not 
comjDletely  destroyed.  Iodoform  may  be  used  afterwards,  aided  by 
eucaine,  by  an  insufflator  passed  behind  the  soft  palate,  or  Whitehead's 
varnish  (p.  605)  may  be  applied  at  the  time. 

For  naso-pharyngeal  growths  which  come  early  under  treatment,  in 
which  the  growth  is  of  moderate  size,  with  an  attachment  situated  well 
forward  in  the  roof  of  the  pharynx  or  within  eas}'  reach  from  the 
posterior  nares,  especiallj'  one  which  can  be  made  out  to  occupy  chiefly 
the  region  of  the  nose,  such  an  operation  as  that  of  Lawrence  may  be 
made  use  of. 

In  cases  of  greater  difficulty,  from  the  longer  duration,  more  extensive 
attachments,  larger  size,  and,  with  this  last,  the  certainty  of  a  more 
extensive  base  and  numerous  large  sinus-like  vessels,  the  question  of' 
deformity  and  disfigurement  must  be  entirely  set  aside.*  In  order  to 
secure  adequate  space  for  making  certain  of  all  the  attachments  of  the 
tumour,  for  eradicating  these,  and,  at  the  same  time,  satisfactorily' 
meeting  the  hiemorrhage  which  is  usually  inevitable,  a  freer  removal  of 
bone  will  be  requii'ed.  No  doubt,  for  this  purpose,  partial  or  comjilete 
removal  of  the  upper  jaw  should  follow  the  preliminar}-  attack  by  the 
nose.  Every  surgeon  who  has  performed  removal  of  the  upper  jaw 
knows  how  free  is  the  access  which  it  gives  to  the  back  of  the  nose 
and  to  the  pharynx.  A  further  advantage,  pointed  out  by  Dr.  Sands,  is 
the  following,  that,  owing  to  the  wide  gap  left  by  this  operation, 
reappearance  of  the  disease  can  be  more  readily  recognised  and  treated 
than  after  any  osteoplastic  operation. 

But  while  w^illingly  admitting  the  great   advantages  which  removal 

*  I  may  again  remind  the  reader  that  these  naso-pharyngeal  polypi  usually  occur  in 
males,  often  in  lads  or  young  adults.  The  growth  of  hair  which  can  usually  be  secured 
in  these  cases  lessens,  to  a  considerable  degree,  the  amount  of  disfigurement  which 
operations  on  a  larger  ucale  entail. 
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of  the  ii|)|)cr  jjiw  f^'ivcs  I'oi-  IVce  exposing  ol'  lln-  ^'lowth,  I  ciuniut  (piite 
ngive  with  Dr.  Suiids,  who  rocominends  this  st(q>  011  thi;  ground  that 
"  excisions  of  tho  nppcr  jaw  an',  as  a  (dass,  rcniarkaljly  successful 
operations."  On  the  contrary,  I  sliouhl  hxik  upon  this  as  a  distinctly 
serious  and  gi'ave  operation  (p.  489),  especially  in  patients  wlio, 
though  young,  often  come  before  the  surgeon  with  strength  reduced  l)y 
hffiuiorrluiges,  dysphagia,  dyspnona  (especially  when  this  is  accompanied 
by  attacks  of  choking  interfering  with  sleep),  infection,  &c. 

Dangers  and  Drawbacks  of  Osteoplastic  and  other  Operations  for 
Naso-pharyngeal  Fibroma. — Many  of  these  have  hccii  iilrcady  given 
under  tiie  head  of  Removal  of  tlie  U[)per  Jaw  (p.  488)  ;  others,  more 
particularly  to  be  expected  here,  are  : 

1.  Hiemorrhage,  not  from  large  arteries,  as  the  internal  maxillary, 
but  from  the  fact  that  the  very  numerous  vessels  of  the  growth  are 
embedded  in  close  fibrous  tissue  and  thus  cannot  retract,  and  that 
many  of  the  veins  are  large  and  sinus-like.  To  meet  this  inevitable 
risk  a  ))relimiiniry  laryngotomy  should  be  performed,  and  the  fauces 
plugged  with  sponge  (pp.  614,  624).  Hjemorrhage  from  the  base  of  the 
growth,  if  persistent,  must  be  arrested  by  adrenalin  chloride,  strong 
fornnilin,  or  i)lugging. 

2.  Meningitis,  from  damage  to  the  base  of  the  skull  (p.  492),  or  from 
inflammation  spreading  to  tlie  membranes  of  the  brain.  Mr.  Stoidiam 
{loc.  supra  cit.,  p.  78)  states  that  "  it  is  a  common  experience  that 
after  removal  of  these  polypi  the  patient  suffers  from  intense  headache, 
principally  referred  to  the  occipital  region,  but  it  usually  passes  ofl'  in 
a  few  days." 

3.  Necrosis  "and  exfoliation. 

4.  Non-union  of  a  temporarily  resected  fragment. 

5.  Reai)pearance.  The  best  protection  against  this  risk  is  either 
electrolysis  or  adequate  exposure  of  the  growth,  especiall}'  its  base, 
and  then  complete  destruction  of  this  by  a  powerful  curette  or  a  gouge, 
aided  by  formalin. 


OPERATIONS  FOR  SUPPURATION"  OF  THE  ANTRUM. 
RADICAL  CURE. 

Tapping  the  Antrum. — This  operation  is  required  for  suppuration 
in  tlie  antrum,  nearly  always  in  adults,  and  most  frequently  after 
dental  trouble.  But  while  this  is  a  connnon,  and  ns  regards  treat- 
ment, the  most  successful  cause,  others  in  which  the  suppuration  in 
the  antrum  is  due  to  causes  more  remote,  must  be  remembered. 
Amongst  these  are  the  different  forms  of  nasal  obstruction,  mischief  in 
other  sinuses  (p.  335),  and,  occasionally,  a  foreign  body. 

Tapping  may  be  performed  in  either  of  the  following  ways: — 
(i.)  Through  the  alveolar  process,  (ii.)  Through  the  facial  aspect  of 
the  upper  jaw,  above  the  alveolar  process. 

(i.)  Through  the  Alveolar  Process. — This  method  has  the  following 
advantages :  (a)  It  drains  the  cavity  at  the  most  dependent  part. 
(^)  By  withdrawal  of  the  tooth  it  often  removes  the  cause  of  the 
trouble,  (y)  It  does  not  involve  any  cutting.  The  operation  is  a 
slight  one  and  rapidly  performed. 
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The  disadvantage  connected  witli  tliis  operation  is,  that  the  cure 
takes  months,  it  may  be  one  or  two  years,  and  it  involves  daily  attention 
to  the  tube  required.* 

A  tooth  has  usually  to  be  first  drawn,  and,  as  long  ago  pointed  out 
by  Mr.  Salter  {Sj/st.  of  Surg.,  vol.  ii.  p.  467),  "  the  tooth  whose  fangs 
are  most  intimately  connected  with  the  antrum  is  the  first  permanent 
molar  ;+  and  its  I'emoval  in  a  case  of  antral  abscess  is  especially 
indicated  from  tliis  circumstance,  and  from  the  frail  and  perishable 
nature  of  the  tooth  itself,  which  gives  it  less  often  than  other  teeth  a 
long  tenure  of  usefulness."  This  being  done,  the  orifice  made  should 
be  enlarged  by  pushing  a  trocar  or,  better,  a  drill  or  gimlet  up  through 
the  alveolus.  Whatever  instruments  are  used  should  be  of  sufficient 
size  to  ensure  a  free  orifice,  and,  in  driving  them  up  through  the  bone, 
care  should  be  taken  that,  when  they  enter  the  antrum,  they  should 
not  plunge  against  and  perforate  the  orbital  plate.  The  opening,  when 
made,  is  best  widened  by  a  "  rat's-tail  file." 

When  the  bone  is  much  condensed,  the  instrument  used  in  per- 
forating will  be  held  so  tightly  that  the  surgeon  will  need  to  withdraw 
it  once  or  tw'ice,  and  use  a  i^robe  before  he  can  make  certain  of  having 
opened  the  antrum.  The  opening  should  be  large  enough  to  admit 
an  ordinary  lead-pencil,  and  should  be  kept  midway  between  the  two 
alveolar  plates.  + 

The  chief  points  in  the  after-treatment  are  to  keep  the  opening 
patent,  to  prevent  the  entrance  of  food,  and  to  encourage  a  healthy 
condition  of  the  lining  membrane. 

To  ensure  these  ends,  a  short  drainage  tube  is  worn  at  first  with  its 
upper  end  just  entering  the  antrum,  and  this  cavity  well  washed  out 
with  boracic  acid  lotion.  As  soon  as  the  parts  are  sufiiciently  con- 
solidated a  short  metal  tube  and  plate  are  fitted  by  a  dentist.  Through 
this  the  patient  easily  S3'ringes  out  the  cavit}-,  at  first  three  times  a 
day,  with  lotions  of  boracic  or  carbolic  acid,  boiled  saline  solution, 
tincture  of  iodine  or  potassium  permanganate — the  lotion  itself  not 
being  of  so  much  importance  as  the  regularity  with  which  it  is  used. 

*  The  patient  should  be  warned  at  the  commencement  how  very  tedious  these  cases 
arc,  and  told  of  the  need  of  persevering  and  patiently  prolonged  treatment. 

t  Any  other  tooth,  as  Mr.  Salter  advises,  molar,  bicuspid,  or  canine,  whose  disease  is 
possibly  the  cause  of  the  abscess,  will,  of  course,  be  extracted,  as  absorption  round  any 
carious  tooth  facilitates  perforation  of  the  alveolus.  Where  the  first  molar  is  healthy 
the  antrum  should  be  reached  through  the  socket  of  the  second  molar  or  either  of  the 
bicuspids.  Dr.  Lack  gives  the  following  directions  (Cheyne  and  Burghard's  31anual  of 
Surgical  Treatment,  pt.  v.  p.  341) :  "  If  the  site  of  the  first  molar  be  selected,  the  drill  should 
be  inserted  into  the  inner  root  socket  and  pushed  in  an  upward  and  slightly  inward  direction 
towards  the  inner  canthus  of  the  corresponding  eye.  If  the  second  molar  or  the  bicuspids 
be  selected  the  drill  should  in  addition  be  inclined  slightly  forward  or  backwards  respec- 
tively. In  the  case  of  the  bicuspids  especially  great  care  must  be  taken  to  keep  the  drill 
in  the  exact  direction  aimed  at,  as  the  floor  of  the  antrum  anteriorly  is  often  very  narrow 
and  may  be  easily  missed.  Care  must  be  exercised  to  prevent  the  drill  slipping  when  the 
teeth  have  been  long  removed,  as  the  alveolar  border  tends  to  become  dense  and 
very  narrow.  The  antrum  may  be  missed  in  the  few  very  rare  cases  in  which  it  is  very 
small." 

I  In  many  cases  the  operation  is  so  simple  that  nitrous  oxide  anaesthesia,  with  eucaine, 
suffices.  But  in  his  earlier  cases  I  advise  the  surgeon  to  employ  ether,  and  this  will  be 
needful  when  other  steps  have  to  be  taken,  such  as  the  extraction  of  carious  teeth. 
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Aftri'  a  tiiiii',  ulicii  tlic  (lisclmif^'e  is  no  longer  ofVensive  iind  no  inspis- 
satt'd,  pully-likc  stall"  comes  uwiiy,  some  such  usti'ingent  as  silver 
iiitiiitc  (^M-.  I — ^j.)  may  be  employed.  When,  after  many  months 
usually  (ride  siiprd),  no  discdiarj^e  has  hccn  noti('(!d  for  a  ff!\v  days,  the 
irrij^'ation  may  he  slopped  and  tin;  tuhe  removed.  If  tin;  closure  of 
tht!  opening  is  still  tardy,  this  may  he  hastened,  if  no  discharge  is 
seen,  by  the  application  of  caustics. 

(ii.)  Supra-alreolar  Route. — In  those  cases  where  any  ottending  tooth 
has  been  long  extracted,  where  the  alveolar  i)rocess  is  largely  absorbed, 
or  its  renniins  condensed  ;  in  cases  where  from  their  duration  the 
interior  of  the  antrum  is  much  diseased,  where  poly[)oid  granulations 
or  caries  are  present,  a  freer  opening  into  and  examination  of  the  state 
of  the  cavity  are  reciuired,  and  the  simplest  way  to  secure  these  is  to 
evert  the  cheek,  incise  the  mucous  membrane  transversely,  and  thus 
expose  the  bone  above  the  canine  fossa.  With  a  gouge  or  chisel  the 
antrum  is  next  opened,  and  the  oi)ening  freely  eidarged  with  burrs, 
i*i:c.  The  intei-ior  of  the  antrum  is  then  investigated  with  the  little 
linger,  discharge  well  washed  out  with  boiled  water,  any  polypoid 
granulations  removed  or  carious  patches  felt  with  a  probe  thoroughly 
curetted.  But,  as  in  the  case  of  the  frontal  sinus  (p.  333),  still  more 
here,  owing  to  the  size  of  the  cavity,  the  object  of  the  surgeon  nnist  be 
to  leave  the  lining  membrane  in  as  healthy  a  condition  as  possible,  not  to 
remove  it  entirely.  According  to  the  state  of  things  found,  the  cavity 
is  washed  out  with  peroxide  of  hydrogen,  or  swabbed  with  pure 
carbolic  acid  or  solution  of  formalin  (i  in  250)  or,  one  of  zinc  chloride 
(gr.  XX. —  5,j.)  and  carefully  plugged  with  a  strip  of  sterilised  gauze,  one 
end  of  which  is  brought  out  at  the  opening  in  the  bone.  Ilepetition  of 
this  plugging  is,  from  the  nature  of  the  parts  concerned,  so  painful 
that  it  should  not  be  made  use  of,  a  large  indiarubber  plug  being 
inserted  to  keep  the  opening  patent  when  the  gauze  is  removed  at  the 
end  of  twenty-four  or  thirty-six  hours.  The  patient  removes  this 
plug,  three  times  a  day  at  first,  in  order  to  irrigate  the  cavity. 

While  this  method  allows  of  a  fairly  free  opening  being  made  and  of 
investigati()n  of  the  state  of  the  interior  of  the  antrum  by  an  operation 
easily  performed,  it  has  the  fcdlowing  disadvantages.  It  causes  some 
cellulitis  and  swelling  of  the  face.  To  meet  this  boracic  acid  fomen- 
tations should  always  be  applied  for  the  first  few  days.  Drainage  by 
this  route  is  not  so  efficient  as  by  the  alveolar.  For  these  reasons  I 
advise  my  readers  to  place  the  matter  before  their  patients.  Where 
the  alveolar  route  is  declined  owing  to  its  tediousness,  or  where  it  has 
failed,  the  radical  method  given  below  is  much  to  be  preferred. 

(iii.)  Siipnt-alrcolar  and  Xasal  Boute. — In  cases  where  the  suppura- 
tion is  of  long  duration,  where  the  interior  of  the  antrum  is  the  seat 
of  polypi  or  caries,  or  where  it  acts  as  a  reservoir  for  pus  coming  from 
other  cavities,  where  a  sinus  is  present  on  the  face,  and  where  the  patient 
is  likely  to  be  remote  from  skilled  surgical  assistance,  the  above  treat- 
ment will  be  insufficient.  WHiile  the  size  of  the  antrum,  its  rigid 
walls,  and  the  fact  that  its  lining  membrane,  like  that  of  the  pleura, 
cannot  produce  sufficient  granulation  tissue  for  the  obliteration  of  the 
cavity,  are  potent  reasons  why  antral  suppuration  is  so  obstinate,  there 
is  another  to  which  I  desire  to  draw  attention,  and  that  is  the  pre- 
sence of  tubercle  bacilli.     In  one  case  of  mine,  a  young  man  at  Guv's 
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Hospital,  this  was  proved  to  be  tlie  cjinse  about  four  years  ago. 
Suspectiu*,'  tliis  possibility,  I  asked  Mr.  Goadby,  wlio  is  well  known  as 
a  bacteriologist,  to  investigate  the  discharge,  and  he  proved  the 
existence  of  tubercle  bacilli.  As  the  patient  went  as  a  clei'k  to  New 
Zealand,  after  treatment,  we  lost  sight  of  the  case.  I  must  leave 
it  to  others  to  decide  how  far  the  above  is  a  frequent  vera  causa  in 
obstinate  antral  suppuration. 

Tlie  only  way  of  obtaining  permanent  and  free  drainage  is  to 
establish  an  opening  between  the  antral  cavity  and  the  inferior  meatus 
sufficiently  large  and  permanent  to  prevent  accumulation  of  pus  in  the 
antrum.  The  best  method  is  that  described  by  Dr.  Lack  {loc.  suiwa 
cit.).  I  have  found  it  in  two  cases  both  speedy  and  efficient.  It  is 
easy  to  carry  out  and  unattended  with  any  external  scar.  The  pre- 
liminary steps  are  those  given  at  p.  503.  By  these  tlie  antrum  is  first 
opened  above  the  alveolus  and  its  cavity  explored  and  dealt  with. 
When  this  has  been  efficiently  done,  a  large  opening  is  broken  into 
the  inferior  meatus  from  the  antrum  by  a  gouge  and  a  burr.  The  whole 
of  the  septum  between  the  antrum  and  the  inferior  meatus  is  then 
chipped  away  with  bone  forceps  or  chisel.  After  the  completion  of 
the  operation  the  outer  opening  is  allowed  to  close  and  all  subsequent 
treatment  is  conducted  from  the  nose.  Dr.  Lack  does  not  consider  a 
drainage-tube  or  packing  necessary.  I  used  the  former  in  my  cases 
for  the  first  few  days,  bringing  the  end  out  above  the  alveolus.  Owing 
to  the  tendency  of  the  nasal  opening  to  close  this  nmst  be  made  a 
free  one.  The  after-treatment  consists  in  washing  out  the  nose  and, 
if  necessar}',  the  antral  cavity  with  boracic  acid  lotion.  In  the 
latter  case  "  a  suitable  syringe  is  easily  improvised  by  attacliing  a 
Eustachian  catheter  to  the  end  of  a  small  ball  nasal  syringe,  with  or 
without  an  intermediate  piece  of  tubing.  The  catheter  is  passed 
under  the  inferior  turbinate  into  the  antrum.  By  these  means  a  cure 
is  almost  invariably  obtained  in  the  course  of  a  few  weeks,  and  even 
in  cases  in  which  the  antrum  acts  as  a  reservoir  of  pus,  the  large 
opening  will  prevent  its  accumulation  in  the  cavity."     (Lack.) 

The  f(jllowing  opinions  of  well-known  authorities  on  the  results  of 
operative  interference  will  be  useful  to  the  general  surgeon  who  often 
has  to  rely  upon  himself  in  deciding  what  course  he  should  pursue. 
Dr.  Lack  writes  of  the  alveolar  and  supra-alveolar  routes  {Man.  of  Surg. 
Treat,  Watson  Cheyne,  C.B.,  and  Burghard,  pt.  v.  p.  343) :  "In  con- 
sidering the  question  of  a  cure  by  these  means  it  is  safe  to  say,  (i)  that 
in  cases  of  dental  origin,  recent  or  chronic,  a  large  majority  are  cured  ; 
(2)  that  in  recent  cases  of  nasal  origin  a  majority  are  cured  ;  (3)  that 
taking  all  cases  together,  about  fifty  per  cent,  are  cured  and  every  case 
is  greatly  relieved  ;  (4)  that  the  cure  depends  to  a  large  extent  upon 
the  care  with  which  the  patient  conducts  the  after-treatment.  If  pus 
re-appears  in  the  nose  immediately  after  washing  out  the  antrum,  there 
are  such  strong  probabilities  of  other  cavities  being  involved  that  they 
should  be  at  once  exjjlored  and  treated  if  found  diseased." 

Dr.  H.  Tilley  {Brit.  Med.  Jonrn.,  Aug.  30,  1902,  p.  585)  found  as 
the  result  of  alveolar  drainage  in  34  cases,  that  16  were  cured  of  their 
discharge  in  from  two  to  eighteen  months,  14  were  so  relieved  of  their 
symptoms  that  they  preferred  to  continue  wearing  their  tube  lest,  by 
its  removal,  discharge  should  recur  and  necessitate  further  treatment. 
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ill  all  tli(M'  uiiiiiird  cases,  cxcfpt  oiic,  the  liciKlaclic  lind  (]isii|)|iiiii(il, 
till'  tiisclmrf^t;  liiul  (liiiiiiiisli(Ml  ulmost  to  viiiiisliiii}^  point,  and  tlie 
patic-iits  were  pcirrctly  coinloilahlc!.  As  an  antral  disclnii"^o  is  so 
<Hiickly  (liniinislifd  1)V  alveolar  drainage  and  iirif,'ation,  Dr.  'I'illey 
consideii'd  tliat  as  a  rule  the  patient  should  he  ^'iven  a  chance  of  cmi! 
or  f^reat  iniprovenient  hy  this,  the  simplest  mode  of  treatment.  The 
exceptions  to  the  ahove  rule  have  heen  ^nven  at  p.  503. 


REMOVAL   OF  THE  LOWER  JAW,   PARTIAL   OR 
COMPLETE. 

Indications. — These  are  much  the  same  as  those  already  fully  given 
for  removal  of  the  upper  jaw  (p.  476).  ]\Ir.  Butlin  {Opcr.  Treat,  of 
Malig.  Dis.,  j).  137)  has  treated  of  these  growths,  and  lias  pointed  out 
that  here  important  ditlerences  are  ohservable  between  the  central  and 
subperiosteal  sarcomata.  Thus  the  central  (most  often  myeloid) 
sarcomata  grow  slowly,  the  subperiosteal  qui(;kly  ;  the  former  are 
encapsuled,  and  even  when  they  make  their  wa}-  into  the  surrounding 
structures  they  do  not  show  that  tendency  to  infiltration  which  is  so 
marked  in  the  subperiosteal  sarcomata.  The  central  ones  are  rarely 
associated  with  atiection  of  the  lymphatic  glands,  or  with  secondary 
growths,  'i'he  above  opinion,  while  held  in  this  country,  does  not 
agree  with  that  of  German  surgeons.  Thus  Schlatter  writes  {lor. 
supra,  cit.):  "  Sarconnita  originating  in  the  periosteum  usually  have  a 
firm  consistence,  and  pursue  a  benign  course.  Sarcomata  jiroliferating 
from  the  marrow  and  causing  swelling  of  the  bone  are  soft  tumours, 
and  are  amongst  the  most  malignant  of  neoplasms." 

The  following  operations  will  he  considered  : 

A.  Partial  removal  of  the  lower  jaw. 

B.  Complete  removal  of  one  half  of  the  lower  jaw  (Fig.   164). 

C.  Complete  I'enioval  of  the  jaws,  upper  or  lower. 

A.  Partial  Removal  of  the  Lower  Jaw. — This  is  frequently 

required  in  the  case  of  epulis.  The  steps  are  the  same  as  those  given 
already  at  p.  476.  The  alveolar  border  should  always  be  removed  ;  in 
the  case  of  a  growth  very  far  back  around  the  lower  molars  it  is  quite 
justifiable  to  slit  the  cheek,  especially  if  the  growth  is  becoming 
doubtful  in  character,  and  thus  requires  thorough  extirpation. 

The  above  remarks  still  more  hold  good  in  the  case  of  a  growth 
about  the  gmns,  situated  far  back,  in  an  older  patient,  and  becoming 
epitheliomatous. 

Cases  are  occasionally  met  with  where,  owing  to  an  epithelioma  of 
the  lip  not  having  been  treated,  or  to  its  recurrence,  the  symphysis  of 
the  jaw  is  infiltrated  and  requires  removal.  The  soft  parts  being 
reflected  b}"  incisions,  starting  on  either  side  widel}'  of  the  diseased 
parts,  converging  towards  the  hyoid  bone,  and  the  vessels  secured,  the 
bone  is  sawn  through  in  two  places,*  well  beyond  the  level  where  its 

•  Mr.  Heath  (^Dirf.  of  Surg.,  vol.  i.  p.  839)  gives  the  following  practical  hint  with 
reference  to  dividing  the  jaw  in  two  places  : — ''  In  making  these  sections  it  is  better  not 
to  complete  one  before  the  other  is  begun,  because  of  the  loss  of  resistance  consequent 
upon  breaking  the  continuity  of  the  bone,  but  each  cut.  being  carried  nearly  through  the 
bone  with  the  saw,  may  be  conveniently  tinishe  1  with  the  bone-forceps.'' 
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softened,  spon<:y  state,  and  the  loosened  teeth  show  tliat  it  is  invaded. 
The  sawn  surface  left  must  be  carefull}'  scrutinised.  The  tongue, 
prevented  from  falling  back  by  a  loop  of  silk  passed  through  its  tip,  is 
now  detached  by  snipping  through  the  mucous  membrane,  and  the 
muscles  attached  to  the  genial  tubercles.  Any  further  ha3morrhage 
being  looked  to,  the  sub-lingual  and  sub-maxillary  glands  are  examined, 
and,  together  with  any  enlarged  lymphatic  glands,  removed  if  needful ; 
flaps  are  dissected  up  from  the  neck  to  make  a  new  lip  (p.  536,  Fig. 
194)  ;  and  drainage  provided,  the  tubes  being  brought  out  below  at 
the  lowest  level  of  the  region  from  which  the  flaps  have  been  dissected 
up.  The  adjustment  of  these  to  form  the  new  lip  will  be  the  more  easy 
in  proportion  to  the  amount  of  bone  removed. 

So,  too,  occasionally  in  epithelioma  of  the  angle  of  the  jaw,  primary, 
or  secondary  to  that  of  the  tongue,  the  surgeon  may  be  led,  in  ordei-  to 
relieve  his  patient's  condition,  if  he  cannot  cure  him,  to  operate  exten- 
sively here.  Thus,  after  turning  up  a  horseshoe-shaped  flap,  with  the 
concavity  upwards,  and  clearing  the  masseter  off  the  jaw,  this  bone  is 
divided  above  the  angle,  then  through  the  horizontal  ramus,  and 
removed,  together  with  the  sub-maxillary,  sub-lingual,  and  lymphatic 
glands,  which  will  probably  be  enlarged,  and  also  adherent.  The 
lifemorrhage  will  be  free,  from  the  facial  and  lingual  vessels,  and  veins 
communicating  with  the  external  jugular.  Free  drainage  must  be 
provided. 

Removal  of  part  of  the  horizontal  ramus  or  of  the  angle  may  be 
called  for  in  cases  of  new  growths  limited  to  these  parts  ;  and  tbe 
surgeon  may,  especially  in  the  case  of  women,  ask  how  far  it  is  worth 
while  to  try  and  remove  these  from  the  mouth,  detaching  the  soft  parts 
with  a  raspatory,  and  sawing  the  bone  in  front  and  behind  tlie  growth, 
as  in  the  case  of  an  epulis,  but  the  section  here  passing  through  the 
whole  thickness  of  the  jaw.  Mr.  Maunder  on  two  occasions  removed 
large  portions  of  the  bone  in  this  way.  The  following  remarks  of  Mr. 
Heath  {Diet,  of  Surg.,  vol.  i.  p.  837)  should  be  carefully  considered 
before  the  surgeon,  for  the  sake  of  avoiding  a  scar  which  will  be  but 
little  noticed,  undertakes  a  much  more  difficult  operation,  and  one 
which,  owing  to  the  limited  space  it  gives,  may  tend  to  his  working 
dangerously  near  the  growth:  "The  principal  difficulty  in  these 
operations  was  not  so  much  the  separation  of  the  tumour,  as  its 
'  delivery  '  through  the  mouth,  which  was  slightly  split  in  one  instance. 
Fortunately  the  haemorrhage  in  both  cases  was  slight,  and  the  patients 
did  well ;  but  another  surgeon  was  less  fortunate,  and  lost  his  patient 
by  secondary  htemorrhage,  but  considering  the  close  proximity  of  the 
facial  arter}^  and  the  necessary  division  of  the  inferior  dental  artery, 
this  is  not  to  be  wondered  at.  It  may  be  doubted  if  the  extra  trouble 
and  risk  of  the  proceeding  are  balanced  by  the  absence  of  a  scar, 
which,  in  the  majority  of  cases,  need  not  involve  the  lip,  and,  if 
properly  placed,  will  be  nearly  invisible  afterwards." 

Question  of  Removing  a  Portion  or  the  IVhole  of  One  Lover  Jaw. 
— This  matter  will  have  to  be  decided  when  the  surgeon,  having  a  case 
of  growth  before  him  which  involves  the  horizontal  ramus  as  far  back 
as  the  angle,  is  in  doubt  whether  to  saw  through  the  vertical  ramus  or 
to  disarticulate.  In  the  great  majority  of  cases,  especially  where  the 
patient  is  no  longer  young,  where  the  growth  is  not  a  central  one,  where 
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it  lias  l)t'('ii  iittiickt'd  before,  tlio  opcnitor  liiid  imich  Ix-st  plnceliis  piitient 
and  liiiuself  011  the  safe  side  and  disarticulate.  The  lower  jaw  heiiij^ 
"a  lloatin^'  bone,"  this  radical  step  often  {^ives  a  better  pro^'nosis  for 
operation  here  than  in  the  case  of  the  uj)per  jaw.  On  the  other  hand, 
the  l(»wer  jaw  is  so  enibeddcMl  in  soft  parts,  and  so  near  to  important 
jMirts — <".//.,  i)hnrvnx  and  pterygoid  fossjc — that  delay  may  render  the 
extirpation  of  the  growth  impossible.  I  would  refer  uiy  readers  to  two 
cases  in  which,  after  partial  operations  in  Mr.  Heath's  hands  (Hunt. 
Lects.,  Jhit.  Med.  Joiirn.,  June  18  and  July  2,  1887),  fatal  extension 
and  reappearance  of  the  growth  took  place. 

H.  Removal  of  Half  of  the  Lower  Jaw  (Fig.    164). — The 

patient's  head  and  shoulders  are  raised,  his  Ixaly  brought  to  the  edge 
of  the  table,  and  the  head  moved  to  the  opposite  side.  The  operator 
stands  on  the  affected  side,  or  operates  on  either  jaw  from  the  riglit. 
The  parts  are  again  rendered  as  sterile  as  possible.  A  prelimiiuiry  laryn- 
gotomy  \vill  rarely  be  called  for,  and  only  when  the  growth  isso  vascuhu" 
as  to  nuxkv  plugging  of  the  fauces  a  wise  precaution.  As  it  will  be  well 
in  most  cases  to  explore  the   sub-maxillary  region,  the  incision  which 

Fkj.  163. 


Gant's  saw.     A  form  very  convenient  for  section  of  the  jaws. 
(Down  Bros.'  Cat.) 

begins  just  below  the  lip*  in  the  centre  of  the  chin,  should  pass  down  to 
the  hyoid  bone.  Hence  it  is  carried  laterally  well  below  the  mandible 
along  the  sub-maxillary  cervical  crease  (Kocher)  to  a  point  a  finger's- 
breadth  behind  and  below  the  angle.  The  authority  just  mentioned 
advocates  this  level  for  the  lateral  part  of  the  incision  as  sparing  the 
supra-maxillary  branch  of  the  facial  nerve.  The  incision  is  carried 
down  to  the  bone  over  the  chin  ;  over  the  facial  artery  it  should  be  only 
skin-deep.  This  vessel  is  next  secured  between  two  ligatures.  In 
raising  the  flap  thus  marked  out,  the  muscles,  where  it  is  safe  to  do  so, 
are  raised  with  it  by  a  periosteal  elevator  and  the  point  of  the  knife, 
including  the  small  ones  in  front  and  the  masseter  and  buccinator 
behind.  Where  there  is  any  risk  of  their  being  infiltrated  the  flap 
must  consist  of  skin  and  fascia  only.  Such  arteries  as  the  mental  and 
masseteric  will  now  probably  need  attention.  From  the  inner  aspect  of 
the  mandible  the  muscles  are  next  detached — viz.,  anteriorly  the  digas- 
tric, mylohyoid,  genio-hyoid  and  genio-hyoglossus,  and  posteriorly  the 
internal  pterygoid,  until  the  mucous  membrane  is  reached,  but  the 
cavity  of  the  mouth  should  not  be  opened  at  this  stage,  if  possible. 
The  flap  that  has  been  raised  is  wrapped  in  sterile  gauze. 

An  incisor  being  extracted  if  needful,  the  jaw^  is  divided  to  one  side 
of  the   symphysis  well  in   front   of  the   growth,  by   means  of  deeply 

•  If  there  are  reasons  for  especial  speed,  such  as  the  condition  of  the  patient,  or  if  the 
growth  is  very  large,  the  red  border  should  be  divided,  as  this  facilitates  matters  much, 
and  the  adilitioual  deformity  is  very  slight. 
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Fig.  164. 


iiotcliiiig  it  witli  tlie  saw*  before  using  the  bone-forceps  or  cliisel.  If 
it  be  needful  to  remove  the  bone  so  freely  that  the  symphysis  and  the 
genial  tubercles  are  removed  also,  the  tongue  must  be  carefully  pre- 
vented from  falling  buck  upon  the  larynx  by  means  of  a  loop  of  stout 
silk  passed  through  the  tip.  The  bone  being  divided  and  pulled  out- 
wards, any  of  the  muscles  which  remain  undivided  on  the  inner  aspect 
of  the  jaw,  together  with  the  buccal  mucous  membrane  at  its  junction 
with  the  alveolus,  are  divided  with  blunt-pointed  scissors.  Care  must 
be  again  taken  not  to  leave  behind  any  infiltrated  tissues.  In  a  very 
few  cases,  where  the  nature  of  the  growth  admits  of  it,  the  sub-maxillary 
and  sub-lingual  glands  may  be  spared  by  keeping  the  knife  or  scissors 
close  to  the  bone. 

The  anterior  half  of  the  jaw  being  now  freed,  the  surgeon,  taking  it 
in  his  left  hand,  everts  it  so  as  to  divide  the  internal  pterygoid  more 
freely,  and  also  the  inferior  dental  nerve  and  vessels.  The  jaw  is  next 
strongly  depressed  so  as  to  bring  down  the  coronoid  process,  and  the 

insertion  of  the  temporal  nuiscle.  This 
strong  tendon  requires  complete  divi- 
sion, as  depression  of  the  bone  brings 
fasciculus  after  fasciculus  into  view.  If 
the  coronoid  process  is  very  long  it  ma}' 
hitch  against  the  malar  bone  or  be 
jammed  against  it  by  the  bulk  of  the 
tumour :  in  such  case  it  had  better  be 
cut  off  with  bone-forceps,  and,  after  the 
removal  of  the  growth,  dragged  down 
with  sequestrum-forceps  and  removed. 
After  the  temporal  tendon  is  thoroughly 
detached  (when  this  is  effected  the  jaw 
'§.'  comes  down  more  easily),  strong  depres- 

sion of  the  jaw  is  continued  so  as  to 
bring  the  condyle  within  reach,  no  e version  or  rotation  outwards  of 
the  bone  being  permissible  at  this  stage  of  the  operation,  or  the 
internal  maxillary  artery,  which  passes  between  the  neck  of  the  jaw 
and  the  internal  lateral  ligament,  will  be  brought  into  the  wound, 
and  very  likely  cut,  causing  troublesome  haemorrhage.  The  external 
pterygoid  is  next  partly  torn  through  with  the  finger  or  the  director, 
the  capsular  ligament  is  opened  in  front  with  the  careful  use  of  knife 
or  scissors,  which  next,  kept  close  to  the  bone,  divides  the  lateral 
ligaments,  when  the  jaw  comes  away,  the  final  separation  being 
usually  effected  by  the  remaining  fibres  of  the  external  pterygoid  being 
torn  through,  together  with  the  stylo-maxillary  ligament  and  the  peri- 
o^teum  to  which  it  is  attached.  The  knife,  if  it  is  required  here,  should 
be  kept  very  closely  in  contact  with  the  posterior  border  of  the  ascend- 
ing ramus.  But  usually,  after  division  of  the  external  lateral  ligament, 
the  mandible  can  be  pulled  away. 


*  When  the  condition  of  things  admits  of  it,  the  jaw  should  always  be  divided  as  far 
from  the  symphysis  as  possible,  in  order  to  preserve  the  anterior  belly  of  the  digastric 
and  its  insertion,  which  will  thus  counteract  the  tendency  of  the  muscles  on  the  opposite 
side  to  draw  the  chin  somewhat  over.  It  is  convenient  to  ba  provided  with  a  Ganfs  saw 
(Fig.  163),  or  one  with  a  movable  back. 
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It'  till'  iiitrniiil  iinixillai  V  uitciy  Ims  liccii  (livi(l(!il,  wliidi  is  soiiu^t  iiiics 
excusiiltlc  ill  ciisrs  of  lar^c  ^'lowtliH  fxtcaidiiij^'  fill-  up,  it  cmh  he  iciidilv 
secured  in  the  liirj^'c  wound. 

II' the  operator  linds  the  vertical  part  of'his  incision  insunicient,  and 
yet  does  not  like  to  prolong  it  lor  fear  of  danuiging  the  chief  part 
of  the  seventh  nerve,  the  soft  parts  should  he  well  raised  hy  a  retractor, 
after  heing  pushed  upwards  with  a  p<!riosteal  elevator. 

In  cases  wiiere  the  jaw  has  been  extensively  thinned  (U*  Qvodud  l>y 
growth  it  is  very  likely  to  fracture  under  the  depressic^n  which  is  re({uired 
to  bring  down  the  condyle.  If  this  accident  occur,  removal  of  the 
condyle  and  coronoid  process  is  rendered  dillicult,  as  the  latter  is  drawn 
upwards  under  the  zygoma  by  the  temi)oral  muscle.  Their  reuKnal 
will  be  facilitated  by  dragging  them  down  with  lion-forceps  and  detach- 
ing the  temporal  tendon  witii  blunt-pointed  scissors.  Foi'malin  or  zinc 
chloride  (gr.  40 — 3!.)  should  be  aj^plied  to  a  possibly'  infected  surface. 

All  luBmorrhage  being  securely  arrested,  the  sub-maxillury  region  is 
investigated,  and  if  needful  is  thoroughly  cleared  out.  Careful  search  is 
made  for  any  remaining  infiltration  of  the  parts  severed,  or  for  any 
outlying  portions  of  growth.  The  flap  is  then  brought  down,  and 
adjusted  with  one  or  two  points  of  silver  suture  and  sutures  of  salmon- 
gut  and  horsehair,  drainage  being  lirst  provided  for  by  bringing  a 
drainage-tube  from  the  neighbourhood  of  the  condyle  through  the  wound 
below.     Iodoform  with  collodion  is  then  brushed  over  the  wound. 

Especial  care  must  be  taken  in  exactly  uniting  the  red  line  of  the 
lip  and  suturing  the  mucous  membrane  with  horsehair  left  long  (p.  486) 
if  this  has  been  divided. 

The  wound  is  then  dressed,  as  at  p.  486,  and  the  patient  here  also 
should  be  propped  up  to  facilitate  escape  of  the  discharges.  For  the 
first  few  days  it  ma}'  be  well  to  feed  by  a  nasal  tube,  aided  by  rectal 
enemata  and  suppositories.  The  patient  should  wash  his  mouth  out  as 
frequently  as  possible,  as  directed  at  p.  487.  The  drainage-tube  slu)uld 
be  shortened  so  that,  as  soon  as  is  safe,  it  ceases  to  connnunicate  with 
the  cavity  of  the  mouth. 

From  time  to  time  attention  has  been  drawn  to  the  need  of  replacing, 
artificially,  the  removed  portion  of  the  jaw  (McBurney,  Annals  of 
Surgery,  July,  1894,  Pearce  Gould,  Lancet,  Jan.  16,  1897,  p.  179),  and 
thus  restoring,  in  a  measure,  the  power  of  mastication  and  removing 
the  deformity.  C.  Martin,  a  surgeon-dentist  of  Lyons,  brought  forward 
an  artificial  jaw  made  of  gutta-percha  in  1889.  It  is  fastened  to  the 
remaining  portions  of  the  jaw  with  nails  or  screws  at  the  close  of  the 
operation.  A  series  of  perforations  allow  of  the  passage  of  discharges 
and  of  irrigating  fluids.  It  remains  in  place  during  the  entire  period  of 
wound  repair.  About  the  third  week  it  is  replaced  by  a  permanent 
artiticial  jaw  provided  with  teeth.  This  and  other  forms  of  artificial 
jaws,  some  made  of  aluminium,  are  figured  by  Schlatter  [loc.  supra  cit.). 
An  admirable  result  of  what  Martin's  splint  can  efiect  is  shown  by  the 
illustration  of  a  girl  set.  18,  in  whom,  eight  years  before,  Schlatter 
resected  10  cm.  of  the  lower  jaw.  Here  neither  speech  nor  mastication 
were  impaired. 

Diflaculties  and  Possible  Mistakes  during  the  Operation. 

(i)  Slipping  back  of  the  tongue,  if  the  symphysis  has  been  removed. 
(2)   Wound  of  the  i)harynx  by  not  keeping  the  knife  close  to  the  bone 
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ill  separating  the  soft  parts  from  the  aii^^'le  of  the  jaw.  Tliis  inter- 
feres with  the  patient's  being  able  to  swallow  from  the  ver}-  first. 
(3)     Fracture    of  the   jaw.     (4)    Jamming    of  the    coronoid    process. 

(5)  Rigidity  and  permanent  contraction  of  the  temporal,  masseter,  &c. 

(6)  Wound  of  the  internal  maxillary  vessels.  (7)  Outlying  growth  in 
the  temporal  region,  or  near  to  the  tonsil  and  large  vessels. 

C.  Operations  for  Complete  Removal  of  Both  Jaws.* 

Before  leaving  the  subject  of  removal  of  the  jaws,  a  few  words  may  be 
said  of  those  rare  cases  which  occasionally  call  for  removal  of  both  the 
upper,  or  the  whole  of  the  lower  jaw,  or  both  the  jaws  on  the  one  side.t 
Space  does  not  admit  of  my  doing  more  than  give  brief  references  to  a 
few  cases. 

The  growths  which  call  for  removal  of  both  upper  jaws  simultaneously 
fall  mainly  under  the  two  heads — (a)  Epithelioma  of  the  palate  and 
alveoli  involving  one  or  both  of  the  antra  ;  I  (/?)  Growths,  usually 
sarcomatous,  springing  often  from  the  base  of  the  skull  or  some  part 
of  the  nasopharynx,  and  projecting  forwards  the  jaws  with  hideous 
deformity. §  These  cases  are  much  less  favourable  than  the  epithelio- 
mata. 

In  either  case  the  parts  are  exposed  by  slitting  the  centre  of  the 
upper  lip  and  then  carrying  the  incision  round  the  nose  on  either  side, 
Fergussun's  incision  being  made  use  of  as  far  as  needful.  In  a  few 
cases,  in  order  to  get  adequateroom,  it  may  be  needful  to  make  incisions 
from  the  angles  of  the  mouth  to  the  malar  bones,  and  raise  all  the  inter- 
mediate soft  parts  as  a  Hap.  Wherever  it  is  feasible,  as  in  cases  where 
the  growth  has  begun  in  the  alveolar  processes,  the  infra-orbital  plates 
should  be  retained.  This  may  be  done  by  sawing  through  both  bones 
from  the  nose  outwards,  and  completing  the  separation  ofthe  lower  part 
of  the  maxillffi  from  the  upper  b}^  an  osteotome  or  chisel.  After  the  full 
account  already  given  of  removal  ofthe  upper  jaw,  no  description  need 
be  given  of  these  operations  for  removal  of  both  halves  simultaneously. 
Tlie  greater  risk  of  shock,  the  liability  to  more  profuse  haemorrhage,  the 
probability  of  finding  the  growth  extending  far  back  into  the  different 
fossffi  and  along  the  base  of  the  skull,  are  obvious.  Later  on,  if  the 
patient  make  a  good  recovery,  the  help  of  a  dentist  will  be  much  needed 
in  fitting  some  form  of  obturator,  as  articulation  is  now  far  more 
imperfect.  The  deformity  is  also  obviously  far  greater.  In  fact  the 
operation  is  only  justifiable  in  a  patient  of  good  vitality  and  with 
increasing  pain  from  pressure  on  the  nerve  foramina. 

That  such  extensive  operations  are  still,  occasionally,  required  is  shown 
by  a  case  of  Dr.  Bernays,  of  St.  Louis  {Med.  Rec,  Mar.  28,  i8g6).    Here,  in 

*  It  is  not  always  easy  to  tell  the  limits  of  a  growth  of  the  jaw.  Thus  one  of  these  may 
extend  up  to  the  level  of  the  lower  part  of  the  ear,  bulge  forwards  close  up  to  the  nose, 
creep  low  down  in  the  neck,  and  yet  originate  in  the  lower  jaw.  In  deciding  to  which 
jaw  a  growth  belongs,  attention  should  be  paid  to  involvement  of  the  floor  or  roof  of  the 
mouth,  and  the  results  of  masticatoiy  movements. 

t  Mr.  Spanton  (^Brit.  Med.  Joitrn..  1885,  vol.  ii.  p.  64)  records  a  case  in  which  first  the 
upper,  and,  a  few  months  later,  the  lower  jaw  on  the  right  side  became  the  seat  of  malig- 
nant disease.  The  jaws  were  removed  at  an  interval  of  a  week.  The  patient,  aged  55, 
recovered  from  the  operations,  but  the  lower  growth  quickly  reappeared. 

X  Godlee,  Clin.  Soe.  Tram.,  vol.  xx.  p.  260. 

§  J.  Lane,  Lancet,  Jan.  25,  1862  ;  Dobson,  Brit.  Med.  Journ.,  Oct.  11,  1873. 
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n  niu',  H't.  jl,  11  rt'ciii  Tciil  sarcoinii  I'rqiiiivd  llic  inmuovuI  of  liotli  nmxilliu 
nnd  iiiosl  of  tilt'  boiu's  of  tlie  nose.  A  preliminary  tnudicotoiny  was 
performed  and  Tri-ndelenberg's  apparatus  employed.  Tlie  patient  nuide 
a  good  recovery,  but  tlie  disease  reappeared  ten  months  later.  Kxcellent 
})hotograi)hs  illustrate  the  condition  before  and  after  the  opijration.  In 
two  other  cases  Dr.  Bernays  had  removed  both  maxilhe. 
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(1^'ig.  165). 
SUTURE    OF    DISPLACED    FIBRO-CARTILAGE. 

The  above  condition  may  be  due  either  to  changes  in  the  temporo- 
maxillary  articuhition  resulting  in  ankylosis,  or  to  cicatricial  bands 
between  the  jaws,  or  to  both. 

Operations. — 'I'he  two  usually  performed  are  : 

(i.)  I'iXfision  of  the  condyle,  an  operation  indicated  when  the 
mischief  is  limited  to  the  joint  itself. 

(ii.)  Esmarch's  oj)eration  of  removing  a  wedge  of  bone  from  the 
horizontal  ramus  in  front  of  the  cicatrices  and  masseter ;  this  operation 
being  preferable  to  the  first  when  scars  are  present  which  interfere 
with  excision  of  the  condyle. 

Conditions  justifying  One  of  the  above  Operations. — Inability  to 
open  the  nioutli,  resisting  use  of  wedges,  i^c*  Fu;tor  of  saliva  and 
breath.  Dithculty  of  speech.  Inability  to  eat  solid  food.  The  above 
are  brought  about  by  the  following  causes,  which  will  be  enumerated 
together  here,  though  some  call  for  one  of  the  above  operations  and 
some  for  the  other,  viz.  : 

I.  Intlanimation  of  the  joint  set  up  by  a  punctured  wound,!  gonor- 
rhoeal  arthritis,  severe  contusion!  or  sprain,  osteo-arthritis,§  or  suppu- 
rative arthritis,  from  abscesses  burrowing  into  the  joint,  e.g.,  abscesses 
connected  with  otitis  media.  2.  An  unreduced  dislocation  in  which 
much  stillness  remains  after  attempts  at  reduction  have  failed,  in  a 
patient  healthy  and  not  advanced  in  life.  3.  Cicatrices  after  sloughing 
set  up  by  scarlet  fever,  measles,  typhus,  cancrum  oris,  or  mercurial 
stomatitis.  4.  Cicatrices  after  suppuration  due  to  necrosis  or  alveolar 
abscess. 

The  most  difficult  cases  to  deal  with  are  those  where  there  has  been 
much  previous  suppuration,  and  where  the  mischief  is  bilateral.     The 

•  Mcchauical  apparatus  must  be  used  early  to  do  any  good.  Daily  forcible  use  of 
levers  is  usually  unsatisfactory,  and  the  use  of  interdental  shields  can  do  little  more  than 
retard  scar-formation. 

t  Cf.  Mr.  Hilton's  case  (Rest  and  Pain,  p.  114),  in  which  bony  ankylosis  of  this  joint 
and  of  the  upper  cervical  vertebrae  seemed  to  date  to  a  punctured  wound  in  the  neck. 

X  Mr.  Heath  {Il.C.S.  Lccts.,  1887,  vol.  ii.  p.  114),  mentions  a  case  in  which  ankylosis  of 
the  temporo-maxillary  joint  followed  on  a  kick  from  a  horse  on  the  side  of  the  face.  In 
such  cases  a  fracture  may  co-exist.  W.  J.  Roe  (An7i.  Surg.,  May,  1903)  is  of  opinion  that 
bony  ankylosis  here  invariably  results  from  fracture. 

§  Good  illustrations  of  this  condition  are  given  by  Mr.  Heath  QBrit.  Med.  Journ.,  1887, 
vol.  ii.  p.  55).  The  tibro-  and  articular  cartilages  will  probably  be  wanting.  See  also 
Prof.  Humphry's  case,  A  Report  of  iSome  Cases  of  Operation,  pamph.,  1856. 
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earlier  aiiv  needed  openition  is  perforiiied  in  yoiiiii,'  ])atients  tlie 
better,  owing  to  the  interference  with  the  eruption  of  the  teeth,  and 
the  wasting  of  the  muscles  which  is  sure  to  follow.  In  my  experience 
the  best  results  follow  on  bilateral  excision  of  the  condyle,  with  removal 
of  the  coronoid  process  if  needful.  It  has  been  stated  (R.  Matas, 
Journ.  Amer.  Med.  Assoc,  Nov.  28,  1903)  that  if  Esmarch's  method 
be  made  use  of  on  both  sides,  loss  of  control  of  the  intervening  fnig- 
ments  will  follow.  Mr.  Swain's  case  (p.  514)  proves  that  this  is  not 
correct.  In  the  worst  cases,  several  operations  and  the  most  per- 
severing after-treatment  will  be  required,  if  a  satisfactory  result  is 
to  follow. 

Excision  of  the  Condyle  (Fig.  165). — This  operation  is  indicated 
when  the  mischief  is  limited  to  the  joint  itself,  as  may  be  the  case  in 
the  first  two  conditions  given  above. 

It  may  be  performed  as  follows  : 

An  incision  about  IJ  inch  long  is  made  on  a  level  with  the  tragus 
along  the  lower  border  of  the  zygoma.     The  parotid  and  branches  of  the 

Fig.  165. 


A,  Excision  of  condyle.  B,  Excision  of  coronoid  and  condyloid  process. 
C,  Esmarch's  modified  operation.  This  must  alwaj's  be  in  front  of  all 
cicatrix-tissue.  It  happens  to  correspond  here  to  an  edentulous  part  of  the 
jaw. 

facial  nerve  being  drawn  down,  the  masseter  fibres  are  cleared  away 
from  their  insertion  with  a  narrow  elevator,  and  the  joint  exposed.  The 
neck  of  the  condyle  is  now  sawn  through  with  a  fine  saw,  or  divided 
wdth  an  osteotome,  and  the  condyle  turned  out  with  an  elevator,  the 
external  pterygoid  being  detached.  The  fibro-cartilage  is  left  behind. 
The  periosteum  should  not  be  preserved.  The  bone,  which  must  not 
be  splintered,  should  then  be  further  pared  down;  and  the  operation 
will  very  likely  need  repeating  on  the  opposite  side  before  sufficiently 
free  movement  is  regained.  Care  must  be  taken  in  prising  out  the 
condyle,  in  the  use  of  gouges,  &c.,  not  to  open  the  cranial  cavity.  The 
use  of  a  small  drain,  e.g.  of  sterilised  horsehair,  will,  usually,  be 
advisable.  \Yhile  the  patient  is  still  under  the  anaesthetic  the  mouth 
should  be  opened  with  a  gag  to  a  full  inch  at  least,  more  if  possible. 
The  use  of  hard  wood  wedges  or  cones  grooved  transversely  to  give 
resting  places  for  the  teeth  should  be  methodically  employed.  This  step 
should  be  frequently  repeated  with  the  aid  of  nitrous  oxide  or  ether  if 
needful.  The  case  must  be  watched  most  carefull}'  owing  to  the 
frequency  with  which  relapses  take  place. 
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It' more  room  is  ic(|iiiri'(l  a  small  tiianj^Milar  ilaj)  is  raised  and  turned 
forwards  by  a  short  incision  following  the  lower  margin  of  the  zygoma 
and  a  second  similar  one  descending  from  this  over  the  joint,  and 
placed  anterit)r  to  the  temporal  artei-y.  Injury  to  the  facial  nerve,  the 
parotid  gland  and  duct,  and  the  transverse  facial  artery  is  avoided  by 
ciireful  ilissectioii  with  blunt  instruments. 

In  severer  cases  it  will  be  advisable  to  remove  the  coronoid  process  as 
well,  and  thus  leave  a  wider  gap.  Dr.  Mears  {Anier.  Jouni.  Med.  Sci., 
1883,  p.  459)  considers  that  this  method  has  the  advantages  of  being 
applicable  to  all  cases,  and  of  giving  better  results,  and  I  entirely  agree 
with  him  from  my  experience  of  it  in  one  case  in  which  the  result  was 
excellent.  A  little  facial  i)aralysis,  usually  temporary,  is  often  present 
after  removal  of  the  condyle.  After  more  extensive  interference  with 
the  soft  parts,  there  is  a  greater  risk  of  its  being  permanent.  After 
operations  here,  liable  to  be  followed  by  much  swelling,  the  best  dress- 
ing will  be  a  hot  boracic-acid  fomentation  frequently  renewed.  To 
prevent  recurrence  of  the  stiffness,  every  means  should  be  taken  to 
ensure  asepsis  of  the  wound  throughout.  If  hsemorrhage  occur,  plug- 
ging with  sterilised  gauze  must  be  made  use  of. 

A  word  of  caution  is  needed  here.  In  one  of  Roe's  cases  {loc.  supra 
cit.)  asphyxia,  due  to  the  falling  back  of  the  hyoid  bone  and  tongue, 
followed  on  opening  tlie  jaw.     Hoe  saved  his  patient  by  laryngotomy. 

Esmarch's  Operation  (Fig.  165).  This  operation,  which  is  suited  to 
those  cases  where  the  fixity  is  brought  about  by  cicatrices  within  the 
mouth  rather  than  by  mischief  limited  to  the  joint,  consisted  at  first  in 
simple  division  of  the  mandible.  Bemoval  of  a  wedge-like  piece  of 
bone,  in  other  words,  a  cuneiform  osteotomy,  in  front  of  all  scars,  is  to 
be  preferred.  Division  of  the  bands  inside  the  mouth  is  absolutely 
futile,  and  attempts  to  cover  the  wounds,  made  by  excision  of  scars, 
with  flaps  of  mucous  membrane  or  skin  are  difhcult,  bloody,  and 
disappointing.  The  most  recent  of  these  is  the  plan  of  the  late 
V.  Mikulicz,  who  drew  forward  a  flap  from  the  masseter,  and  fixed  it  to 
the  edges  of  the  gap  between  the  fragments  with  sutures. 

An  incision  2  or  2^  inches  long  is  made  along  the  lower  border  of 
the  jaw  in  front  of  the  masseter  and  cicatrices.  This  incision  should 
go  down  to  the  bone  :  the  facial  artery  will  probably  need  securing. 
As  the  soft  parts  are  raised,  any  muscular  fibres  met  with  on  either 
aspect  should  be  carefully  detached.  A  triangular  wedge  of  bone,  of 
sufficient  size,  is  then  removed  with  a  narrow  saw,  e.g.,  Gigli's  (p.  369) 
or  Gant's  (Fig.  163).  The  sections  should  be  made  as  cleanly  as 
possible  to  avoid  risk  of  necrosis,  and  the  periosteum  should  be  removed 
with  the  bone.  The  wedge  should  measure  at  the  very  least  li  inch 
below  and  f  inch  above,*  and  it  must  be  taken  from  a  part  entirely 
in  front  of  any  cicatricial  tissue. 

If  possible,  its  apex  should  correspond  to  an  edentulous  gap  in  the 
alveolar  process.  If  the  dental  artery  bleed  freely,  the  foramen  should 
be  plugged  with  a  tiny  sterilised  wooden  plug  or  the  bone  crushed  in 
around  the  bleeding  point. 

Some  surgeons,  who  prefer  a  cuneiform  osteotomy  to  excision  of  the 
condyle,  advise  removal  of  the  bone  at  the  angle  of  the  jaw,  not  in 

*  In  two  of  Mr.  Heath's  cases  the  wedge  removed  included  the  mental  foramen. 
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front  of  it.  Here  an  angular  skin  incision  is  made.  Such  a  course  would 
onl}^  be  permissible  where  no  cicatricial  tissue  is  present.  To  prevent 
a  return  of  the  ankylosis  some  Continental  surgeons  have  inserted  a 
flap  of  muscle,  e.g.,  temporal  in  the  case  of  the  condj'le,  and  masseter  in 
that  of  Esmarch's  operation,  securing  it  in  place  wdth  sterilised  catgut. 
We  owe  this  step  to  the  ingenuit)'  of  French  surgeons,  who  first  made 
use  of  it  b}^  inserting  a  flap  from  the  triceps  after  excision  of  the  elbow. 
I  believe  it  to  be  a  needless  complication  if  only  sufficient  bone  is 
removed  in  every  case. 

Owing  to  the  tendency  to  relapse,*  passive  and  active  movement 
should  be  made  use  of  early,  and  at  first,  if  needful,  with  the  aid  of 
an  anaesthetic. 

The  operation  should  be  performed  early  in  cases  where  cicatrisa- 
tion after  severe  ulceration  is  leading  to  inci'easing  fixity  of  the  jaw, 
ultimately  needing  ojjerative  interference. 

That  well-known  surgeon  Mr.  Swain,  of  Plymouth,  who  advocated 
Esmarch's  operation  strongly,  as  preferable  to  the  operation  on  the 
condyle,  published  a  most  successful  case  {Lancet,  vol.  ii.  1894,  p.  189), 
in  which  he  operated  on  both  sides  simultaneously,  b}'  a  modification  of 
Esmarch's  operation. 

The  jaws  had  been  closed,  after  scarlet  fever,  for  thirteen  years.  An  excision  about  an 
inch  and  a  half  long  was  made  just  at  the  angle  of  one  jaw,  and  then  on  the  other  side, 
parallel  with  the  line  of  the  jaws,  the  point  of  the  angle  being  at  the  centre  of  the  incision. 
The  knife  was  carried  at  once  down  to  the  bone.  With  a  raspatory  the  whole  of  the 
periosteum  on  the  outer  and  inner  surface  of  the  angle  of  the  jaw  was  lifted  from  the  bone, 
together  with  the  insertions  of  the  masseter  and  internal  pterygoid.  A  narrow  saw  was 
then  applied,  and  a  triangular  piece  of  bone  removed,  including  the  angle  of  the  jaw,  and 
measuring  at  its  base  about  one  inch. 

Mr.  Swain  thus  compares  his  modification  of  Esmarch's  operation, 
Avith  removal  of  the  condyle  :  "  From  an  anatomical  point  of  view 
there  can  be  no  doubt  that  the  operation  is  a  far  simpler  one.  The 
incision  is  so  placed  behind  the  angle  of  the  jaw  as  to  be  hardly  per- 
ceptible. The  careful  raising  of  the  periosteum  from  the  bone  not 
only  renders  the  future  steps  of  the  operation  almost  bloodless,  but 
afi'ords  great  support  to  the  central  portion  of  the  jaw,  especially  when, 
as  in  my  case,  both  sides  are  operated  upon  simultaneously.  The 
only  really  important  parts  divided  are  the  inferior  dental  artery  and 
nerve.  From  the  artery  there  is  little  or  no  haemorrhage,  and  should 
it  occur  it  is  easily  controlled  by  plugging.  The  division  of  the  nerve 
is  absolutely  of  no  importance,  the  onl}'^  result  being  slight  anaesthesia 
over  the  chin.  The  division  of  the  bone  at  the  angle  sets  free  the 
whole  of  the  masticatory  apparatus  of  the  lower  jaw,  w^liich  can  be  at 
once  opened  to  its  full  extent.  The  subperiosteal  method  preserves 
the  attachment  of  the  masseter  and  internal  pterygoid  to  the  inner 
surface  of  the  angle,  thus  keeping  intact  the  two  elevator  muscles.     If 

*  This  relapse  is  more  likely  if  the  wedge  is  not  removed  well  in  front  of  all  cicatrices. 
Thus,  Mr.  Heath  QDis.  and  InJ.  of  the  Jaws,  p.  332)  found,  two  years  after  Esmarch's 
operation  for  complete  closure  of  the  jaws,  that  the  interval  between  the  left  molars  had 
diminished  from  J  to  ^  inch,  and  that  between  the  lateral  incisors  from  f  to  |  inch. 
Mr.  Heath  thought  that  in  this  case  he  had  not  been  sufficiently  careful  to  make  the  bone 
section  entirely  iu  front  of  the  cicatrices. 
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a  sufficiently  liiv^'n  wedge  is  removed  tlu-  duiiger  of  relapse  iu  very 
remote."  yiv.  Swiiiii  collceted  in  his  piiper  nineteen  other  cases 
of  operation  for  closure  of  the  jaws,  of  which  twcdve  were  cases  of 
removal  of  the  condyle  or  portions  of  the  neck.  In  very  few  of  the 
former  was  the  result  comparahle  with  that  ohtained  hy  Mr.  Swain  in 
his  case. 

Suturinii  of  a  Displaced  lutcr-articular  FUim-cartilafje. — Where  suh- 
laxation  of  tlie  cartilage  does  not  yield,  as  it  usually  will,  to  hiistering, 
tonics,  itc,  and  trouhlesome  clicking  and  catching  of  the  jaw  persist, 
Prof.  Annandale  has  twice  successfully  operated  as  i'ollows  {Lancet, 
1887,  vol.  i.  p.  411)  :  An  incision  about  three-quarters  of  an  inch  long 
is  made  over  the  posterior  margin  of  the  external  lateral  ligament,  and 
carried  down  to  the  cai)sule.  Bleeding  having  been  stopped,  the 
capsule  is  opened,  and  the  iibro-cartilage  seized  and  drawn  into  position, 
then  secured  by  catgut  to  the  periosteum  and  other  tissues  at  the  outer 
margin  of  the  joint. 
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CHAPTER   VIII. 
OPERATIONS  ON  THE    LIPS. 

HARE-LIP   AND   OTHER  PLASTIC   OPERATIONS   ON 
THE  LIPS. 

HARE-LIP  (Figs.  i66  to  i8i). 

In  the  remarks  that  follow,  and  in  all  kindred  instances,  I  wish  it  to  be 
understood  that  I  am  writing  only  for  my  junior  brethren,  men  who  are 
at  the  commencement  of  their  surgical  experience,  and  whose  surround- 
ings in  the  difficulties  which  they  have  to  face  have  to  be  carefull}' 
taken  into  account.  The  view  held  by  some  that  the  operation  on  the 
palate  should  always  precede  that  on  the  lip  and  should  always  be  per- 
formed very  early  in  life  is  referred  to  at  p.  549.  Brophy's  operation  is 
described  at  p.  570.  I  need  not  remind  the  thoughtful  amongst  my 
readers  that  it  does  not  in  the  least  follow  that  the  success  attained  b^^ 
a  few  who  have  had  especial  experience  and  opportunities  applies  to,  or 
that  the  rule  laid  down  by  them  is  to  be  safely  followed  by,  others  whose 
lot  and  whose  surroundings  are  widely  difterent. 

Best  Time  for  Operation. — Any  time  after  the  second  or  third  month. 
For  most  cases  the  third  to  the  sixth  month  is  the  best.  All  should  be 
over  by  the  seventh  month,  when  dentition  begins. 

With  regard  to  operations  at  an  earlier  or  later  date  than  the  above, 
it  is  interesting  to  note  what  Sir  W.  Fergusson,  whose  experience  was 
unrivalled,  advocated  with  a  riper  experience.  Thus  in  his  Practical 
Suryery  (4tli  ed.  p.  573,  1857),  he  wrote  :  "  I  have  myself  operated 
very  frequently  within  the  first  three  weeks  "  ;  and  a  little  later,  "  From 
all  my  reflections  and  experience  on  the  question,  I  am  more  than  ever 
disposed  to  recommend  a  very  early  oi)eration,"  In  his  Royal  College 
of  Surgeons  Lectwres  on  the  Progress  of  Anatomy  and  Surgery  (1867), 
with  an  experience  of  between  300  and  400  cases,  he  wrote:  "I 
decidedly  prefer  about  the  end  of  the  first  month."  Writing  later  on 
(Brit.  Med.  Journ.,  1874,  vol.  i.  p.  403),  Sir  William  stated  that  his 
favourite  time  was  from  "  three  weeks  to  three  months." 

While  the  rule  of  British  surgery  is  to  get  the  operation  over  before 
dentition,  many  German  surgeons  defer  taking  any  steps  till  the  child 
has  entered  on  the  second  year.  Thus,  Prof.  Billroth*  announced  his 
practice  as  follows : — "  Unless  the  parents  urgently  demand  an  opera- 
tion as  early  as  possible,  I  generally  prefer  to  operate  on  children  when 
they  are  more  than  one  year  old.     I  always  advise  this  in  strong  children 

*   Clin  Surt/.,  Syd.  Soc.  transl.,  p.  78. 
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with  c()iu|)li('at('(l  hare-lips,  cspeciiiUy  when  the  iiiter-umxiUiiry  hones 
are  disphiced  antl  the  hare-lip  is  doiibk'.  1  have  l)een  particularly 
satisfied  with  the  resiiils  of  operation,  as  far  as  appearance  is  concerned, 
on  ciuhlien  at  rather  later  pei'iods  of  life  and  in  adults."  Some  further 
rennirks  of  Prof.  Billroth  are  quoted  at  p.  528. 

JNIy  reasons  for  (leferrin<^'  the  operation,  as  a  rule,  till  after  the  second 
nH)nth,  are  : 

1.  The  dillieulties  of  getting  children  with  hare-lii)  to  take  sufficient 
food  are  exaggerated.  Very  often,  unless  the  palate  is  cleft  in  addition, 
these  children  can  suck  well,  and  are  in  good  condition.  When  the 
palate  is  also  cleft,  a  serious  difViculty  may  arise;  from  the  food  passing 
into  the  nose,  but  this  nniy  be  usually  met  by  careful  feeding  with  a 
small  spoon  put  well  back,  if  a  sucking-bottle  with  a  large  teat  and  a 
good-sized  hole  in  it  fails  (p.  548).  This  it  will  very  rarely  do,  if  slowly 
raised  so  as  to  give  a  little  milk  each  time.  Sometimes  it  is  best  to 
have  the  child  raised  when  fed.  The  mother's  milk  should  always  be 
drawn  and  given  when  possible. 

When  the  child  really  cannot  get  sufftcient  nourishment,  and  is 
marasmic  from  this  cause  only,  the  surgeon  may,  of  course,  operate 
before  three,  or  even  two,  months.  But  a  child  that  is  daily  wasting 
is,  daily,  less  and  less  able  to  meet  the  strain  entailed  by  the  operation, 
and  consequent  repair.  This  should  be  clearly  understood  bj'tlie  friends, 
and  also  the  following  fact : 

2.  It  is  not  uncommon  for  children  with  hare-lip  to  die  soon  after 
birth  from  causes  quite  apart  from  this  deformity — viz.,  diarrhoea,  lung- 
trouble,  exhaustion.  In  such,  operation  is  unadvisable.  It  will  not 
mend  matters,  and  death  will  be  put  down  to  it,  and  not  to  the  above 
causes,  which  would  have  destroyed  the  child  in  any  case.  In  another, 
smaller,  class  of  cases  the  operation  itself,  chiefly  from  the  pain  it 
causes  in  a  weakly  child,  seems  to  start  a  process  of  fatal  wasting. 

3.  As  stated  by  Sir  T.  Smith  {Lancet,  1867,  vol.  ii.  p.  761),  "The 
operation  can  be  done  much  more  perfectly  and  artisticall}'  on  a  young 
child  than  on  a  new-born  infant,  the  parts  being  larger,  more  fleshy, 
and  more  easily  handled."     Sutures  also  cut  out  less  readily. 

4.  For  the  first  few  weeks  of  life  the  child  has  scarcely  got  over  the 
change  from  intra-uterine  to  extra-uterine  life,  the  digestion  is  not  yet, 
so  to  speak,  in  full  swing,  and  a  very  slight  shock  may  be  too  much 
for  the  low  vitality  of  this  period.  Until  those  surgeons  who  operate  on 
cleft  palates  during  the  first  weeks  of  life  publish  a  sufficient  number  of 
cases  to  prove  the  contrary,  the  above  statement  must  remain  in  accord- 
ance with  common  surgical  experience  and  common  sense. 

5.  The  objection  that  early  closure  of  the  hare-lip  renders  access  to 
the  cleft  palate  more  difficult  is  dealt  with  at  p.  550. 

Condition  of  the  Hare-lip. — Before  operation,  the  following  must  be 
inquired  into.  Is  the  cleft  single  or  double  ?  If  single,  is  it  simple — 
/.c,  without  involving  the  nose,  and  without  fissure  of  the  palate  ?  Are 
the  sides  equal  and  acute-angled,  or  divergent  and  unequal  ?  Other 
sources  of  difficulty  are,  much  flattening  of  the  nose  from  the  septum 
being  adherent  and  dragged  over  to  the  superior  maxilla  on  one  side, 
and  the  ala  of  the  opposite  side  being  spread  out  and  stretched  over  the 
upper  part  of  the  fissure.  Or  the  edges  of  the  lip  are  widely  apart,  and 
by  no  means  to  be  approximated,  the  alsQ  being  so  widely  separated  that 
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lilies  let  fall  vertically  through  them  only  just  come  within  the  angles  of 
the  mouth. 

Other  more  general  points  will,  of  course,  be  remembered  as  influenc- 
ing the  result  of  the  oj^eration.  Amongst  these  are,  the  digestive  and 
sleeping  power  of  the  infant ;  its  family  history  ;  the  existence  of  any 
weakening  condition,  such  as  otorrhoea ;  if  it  is  in  a  children's  hospital, 
the  possible  presence  of  any  cases  of  infantile  diarrhoea,  and,  by  no  means 
least,  the  good  sense  nnd  patience  of  the  nurse. 

The  Single  Hare-lip  operation  and  the  one  applicable  to  the  largest 
number  of  cases  will  be  first  described  fully,  and  then  some  other 
modifications. 

(i.)  The  Operation  best  adapted  to  the  largest  number  of  cases 
(Fig.  i66). — The  child  being  wrapped  in  a  towel,  mummy-wise,  to 
ensure  the  hands  being  secured  if  it  "  come  to  "  prematurely,  A.C.E. 
is  given  fully,  and  the  head  is  held  suitably  presented  to  the  operator 
by  an  assistant,  whose  hands,  at  the  same  time,  make  pressure  upon 
the  facial  arteries  as  they  cross  the  jaw.  The  lips,  and,  generally,  the 
alse  also,  are  now  freely  separated  from  the  subjacent  bones  to  allow  of 
their  coming  together  without  tension.  During  this  step  the  knife 
should  be  kept  very  close  to  the  bone,  otherwise  the  hemorrhage  will 
be  free.  Some  advise  the  use  of  a  blunt  instrument  here  after  the 
mucous  membrane  has  been  incised.  Unless  this  separation  of  lip  and 
lower  nose  be  thoroughly  carried  out,  the  tension  on  the  sutures  a  little 
later  will  be  certain  to  interfere  with  successful  union.  To  render  the 
separation  efficient  the  knife  must  sometimes  be  carried  quite  up  to  the 
infra-orbital  foramina,  while  the  alae  nasi  must  also  be  thoroughly 
separated  so  that  any  flattening  and  distortion  of  the  nostril  may  be 
rendered  shapely.  The  bleeding  is  met  by  keeping  the  knife  very 
close  to  the  bones,  and  after  the  soft  parts  are  freed,  making  gentle 
pressure. 

If  one  pre-maxilla  and  maxillary  bone  project  inconveniently  beyond 
its  fellow,  it  must  now  be  forced  back  into  place  with  the  finger  and 
thumb,*  or  with  non-serrated  forceps  covered  with  thin  drainage-tube. 
The  bone  should  be  felt  to  crack  when  this  is  done  ;  otherwise,  if  merely 
bent  back,  it  springs  forward  again  and  causes  tension  on  the  flaps. 

If  it  is  really  necessary,  as  in  an  older  patient,  the  anterior  plate  of 
the  bone  must  be  divided  with  strong  scissors  or  a  very  fine  saw. 
Whichever  is  used,  care  should  be  taken  to  apply  it  above  the  level  of 
the  tooth-sacs. 

Dr.  Rawdon  (Brit.  Med.  Journ.,  1883,  vol.  ii.  p.  724)  advises  that 
this  bone  should  never  be  interfered  with  if  the  two  halves  of  the  lip 
can  be  brought  together  over  the  projection  without  tension,  as  (i)  the 
curing  of  the  hare-lip  is  sufficient  to  diminish  the  gap  and  depress  the 
projection,  and  as  (2)  by  interfering  with  it  a  low  condition  of  septi- 
caemia may  be  set  up.  Dr.  Eawdon's  advice  should  be  carefully  followed. 
The  bone  can  almost  always  be  forced  into  place,  without  any  cutting, 
at  the  early  age  at  which  cases  of  hare-lip  are  usually  operated  upon. 
And  the  danger  of  septicaemia  in  a  wound  which  cannot  be  kept  aseptic 
is  not  a  remote  one  in  an  infant  of  low  vitality. 

*  If  the  back  of  Ihe  child's  head  is  firmly  supported,  the  thumb  of  the  surgeon  will, 
usually,  quickly  fracture  back  the  boue  into  place. 
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Tlu'  t'd^'cs  of  tlif  cli'll  air  now  piucd.  Tliis,  tlie  must  importimt 
part  oIIIk'  wliolo  operation,  nuist  be  done  c- are  fully,  and  tlioron^lily  as 
well.  The  surj^'eon  seizes  the  lower  an^de  of  eaeli  Ihq)  alternately,  either 
with  his  left  forelinj^'er  and  tlinnih,  or,  if  the  parts  are  very  small  and 
slippery,  with  temieuhim-forcc'ps,  which  siiould  not  hold  tin;  soft  parts 
too  near  the  edge,  or  they  will  tear  out  too  soon.  'I'he  ed^'es  hein^  thus 
made  tense,  the  surgeon  with  a  narrow-bladed,  thin-hacked,  small  knife 
(scissors  are  on  no  account  to  be  used)  pares  them  as  widely  as  possible 
by  two  incisions,  beginning  above  at  the  upper  angle  of  the  cleft,  curv- 
ing outwards  somewhat  as  they  descend,  quite  clear  of  the  edges  of  the 
fissure,  and  then,  in  the  lower  part,  curving  inwards  again,  through  tin; 
red  prolabium.  Beginners  nearly  always  make  the  mistake  (Fig.  1O6) 
of  removing  only  a  thin  paring  of  red  surface.  The  pared  surfaces 
should  be  made  as  wide  as  possible,  especially  below,  in  order  that  the 

Fio.  166. 
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(After  Whitsun,  /:(/(/'.  1/,,/.  Jonrn.,  1883,  p.  7.) 
The  dotted  line  shows  the  cleft  widely  and  freely  pared.  The  dark  one  shows 
timid  parint^  close  to  the  prolabium.  The  advantages  of  the  first  incision  are — 
(i)  A  broader  lip.  (2)  Firmer  union,  as  a  greater  number  of  vascular  points  are 
cut  which  will  throw  loops  across.  (3)  A  better  grasp  for  the  sutures.  (4)  A 
more  vertical  depth  to  the  lip,  the  two  points,  A,  A,  being  on  a  lower  level  than 
B,  B.  The  lower  ends  of  the  dotted  lines  should  have  been  shown  curved  down- 
wards and  inwards  in  the  usual  way. 


sutures  may  hold  better  and  the  lip  be  deeper.  In  Mr.  Owen's  words 
{Clejt  Palate  and  Hare-lip,  p.  96)  the  object  is  to  carve  out  as  massive 
pieces  as  possible,  not  little  flaps.  If  one  margin  of  the  flap  is  longer 
than  the  other,  this  sliould  be  pared  first,  and  after  this  its  fellow,  that 
both  may  correspond.  The  haemorrhage  from  the  coronary  arteries 
is  met  by  seizing  them  with  small  Spencer  Wells's  forceps,  which  serve 
to  approximate  the  lips  when  the  first  and  lowest  stitch  is  inserted. 

The  assistant  who  steadies  the  head  and  keeps  pressure  on  the  facial 
arteries,  now,  with  two  fingers,  presses  the  cheeks  together,  so  as  to 
bring  the  flaps  into  ai)position  while  the  surgeon  introduces  his 
sutures.  I  much  prefer  for  these,  first,  two  or  three  of  stout  well- 
boiled  salmon-gut,  the  lower  to  command  the  coronary  arteries,  and 
passed  close  to  the  mucous  membrane.  If  one  flap  is  still  shorter 
than  the  other,  this  stitch  may  be  passed  through  the  opposite  side 
from  below  upwards,  then  entered  on  the  shorter  side  at  a  point  a 
little  higher  than  that  at  whicli  it  left  its  fellow,  and  passed  from 
above  downwards  so  as  to  tilt  down  the  margin  which  is  the  higher, 
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and  bring  it  level  with  the  otlier.     Tliis  first  stitch  being  jiassed,  and 
the  chief  fear  of  bleeding  removed,  tliree  or  four  others  of  gossamer  gut 

Fig.  167. 


Single  hare-lip,  with  wide  cleft,  the  two  sides  widely  divergent  and 
not  on  the  same  level. 

or  horsehair*  are  inserted,  one  being  placed  in  the  free  margin  of  the 
lip  to  keep  the  wound  carefully  closed  here  against  the  entrance  of 
milk,  saliva,  &c.     In  adjusting  the  top  stitch  care  must  be  taken  that 

Fig.  168. 


The  same  case,  three  weeks  after  operation.  The  lip  is  broad  and  deep,  and 
the  red  line  level.  The  septum  is  still  a  little  dragged  down.  The  patient  was  a 
healthy  country  infant,  with  a  devoted  mother,  sent  me  by  Dr.  Koland  Cox,  of 
Kintbury,  Hungerford.  Both  this  and  Fig.  167  are  from  photographs  taken  at 
Guy's  Hospital. 


Silk  should  not  be  used,  from  its  tendency  to  become  infected  here, 


ll.\l!lv[-IP 


521 


it  does  not  too  imicli  (lt'|triss  tlie  tip  of  the  nose,  if  the  cleft  has  been 
one  running  up  into  tlio  nostril.  Another  prcciiution  to  ho  takon  with 
the  nose  is  to  see  that  the  ahe  are  syinnictrical  and  tluit  ncitlier 
nostril  is  left  a  mere  ciiink.  The  occasional  importance  of  this  is 
shown  hy  the  case  related  at  \).  522.  All  the  chief  stitches  should  be 
inserted  with  very  fine  needles,  one-third  of  an  inch  from  either  side 
of  the  cleft.  A  few  more  hints  may  be  f^iven  with  regard  to  the 
sutures.  They  should  he  ustnl  freely,  and,  in  addition  to  the  lowest 
which  connnands  the  coronary  arteries,  two  should  he  passed  deeply 
enough  to  bring  the  whole  thickness  of  the  orl)i(;ularis  together, 
and  to  control  the  vessels.  In  tying  them  there  must  be  no  strangling 
of  the  tissues;  the  tension  required  is  to  hold  the  cut  surfaces  together 
with  allowance  for  some  swelling.  In  tying  them,  if  their  ends  be  left 
a  little  long,  their  removal  will  be  facilitated. 

Hare-lip  })ins  are  never  needed.  They  are  useful,  no  doubt,  in 
promoting  close  and  accurate  union  where  the  i)arts  come  together  easily, 
but  at  the  expense  of  the  risk  of  sloughing  and  scars  even  here  ;  where 
tension  is  considerable,  this  risk  is  very  much  increased.  The  sutures 
already  described,  and  the  prevention  of  tension  by  free  separation  of 
the  soft  parts  from  the  bone,  will  meet  every  need.  If  pins  are  used 
they  should  be  far  slenderer  than  those  usually  sold  ;  the  first  should 
be  inserted  low  down  so  as  to  command  the  coronary  arteries,  and,  if 
one  side  of  the  cleft  is  shorter  than  its  fellow,  the  pin  should  be  passed 
so  as  to  draw  it  down,  in  tlie  manner  already  described.  The  pins  must  be 
removed  at  the  end  of  forty-eight  hours,  or  scar-points  will  be  left.  In 
feeble  children  the  above  time  is  too  short  for  firm  union  to  have 
taken  place  ;  and  however  carefully  the  pins  are  taken  out,  their 
removal  must  disturb  the  delicate  adhesion  more  than  the  taking  out 
of  stitches. 

The  sutures  being  tied,  the  nostrils  are  cleared  of  any  clots,  some 
iodoform  and  collodion*  are  painted  on  evenly  over  the  wound,  and 
the  following  dressing  applied: 

A  piece  of  iodoform  or  sal  alembroth  gauze  two  layers  thick  should 
be  cut  before,  of  appropriate  size  and  of  butterfly  sha])e,  so  that  one 
wing  can  be  fixed  upon  each  cheek,  while  the  uniting  portion,  cut  just 
the  width  and  depth  of  the  lip,  passes  over  the  wound.  This  dressing 
is  secured  in  place  with  collodion,  and,  while  it  is  being  adjusted,  an 
assistant  holds  the  cheeks  forwards,  a  position  which  must  be  main- 
tained until  the  collodion  is  firm.  For  this  most  useful  dressing, 
which  keeps  the  parts  together  and  protects  them  from  saliva,  tkc,  I 
am  indebted  to  Mr.  Rose  {Hare-lip  and  Cleft  Palate,  p.  84).  It  is  as 
eflficient  as  it  is  simple. 

In  the  after-treatment,  the  wound  may  be  looked  at  on  the  second  or 
third  day,  the  stoutest  salmon-gut  or  silver  wire  removed  on  the 
fourth  day,  and  the  others  left  in  much  longer.  A  sterilised  camel's- 
hair  brush  is  the  best  means  of  cleansing  the  wound.  On  each  occasion 
the  child  must  be  firmly  held,  and  the  cheeks  most  carefully  supported, 
while  a  similar  dressing  to  that  described  above  is  applied. 

One  point  of  great  importance  is  not  alluded  to  iu  surgical  works, 

*  The  collo<lion  will  not  only  help  to  hold  the  parts  together,  but  will  prevent  milk, 
pfiliva,  etc.,  from  getting  between  the  flaps. 
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and  that  is,  that  in  some  cases  of  hare-lip  death  from  dyspnoea  may 
take  place  very  soon  after  the  operation.  Thus,  where  the  cleft  has 
been  a  large  one,  and  the  upper  lip  when  restored  is  tight,  when  it 
overhangs  the  lower,  if  the  nostrils  are  flattened  and  partially  closed 
by  the  operation,  owing  to  the  tension  of  the  parts,  so  little  breathing 
space  may  be  left  that  temporary  interference  with  respiration  may 
occnr,  with  grave  and  even  fatal  results  before  the  breathing  can  be 
accommodated  to  the  altered  circumstances,  and  before  the  parts  dilate 
and  stretch. 

The  first  case  that  drew  my  attention  to  this  accident  occurred  in  the  early  part  of 
1887,  at  Guy's  Hospital.  I  had  operated  on  an  infant,  aged  three  months,  having  a  large 
cleft  with  unequal  sides  and  going  through  the  alveolar  margin,  the  two  halves  of  these 
being  on  different  levels.  The  projecting  alveolus  was  broken  back  into  position,  pared, 
and  stitched  with  chromic  catgut  to  its  fellow.  The  edges  of  the  cleft  were  then  pared 
and  united.  They  came  together  excellently,  the  wide  cleft  being  replaced  by  a  deep 
upper  lip.  One  nostril  was  rather  chink-like.  About  half  an  hour  after,  whilst  I  was 
engaged  in  another  operation,  a  message  came  that  the  child  was  livid  and  dying.  I  had 
the  child  at  once  brought  to  me  in  the  theatre  ;  the  dressing  was  removed,  the  tongue 
carefully  drawn  forward,  and  artificial  respiration  performed.  The  child  quickly  recovered 
and  began  to  cry,  though  not  very  vigorously.  Three-quarters  of  an  hour  later  its  breathing 
again  failed,  and,  though  Mr.  Wacher,  the  senior  house-surgeon,  at  once  repeated  the 
artificial  respiration,  he  was  unable  to  resuscitate  the  child.  At  the  necropsy  no  clot 
was  found  in  the  fauces,  nor  anything  wrong  beyond  the  suddenly  occluded  oral 
passage. 

I  find  that  my  old  friend  G.  A.  Wright,*  of  Manchester,  has  recorded 
two  such  cases  : 

The  children  here  were  aged  three  and  five  weeks  respectively,  the  hare-lips  double  ; 
in  one,  after  the  operation,  the  lower  lip  was  drawn  in  so  much  as  to  leave  but  a 
small  opening,  but  there  was  not  apparently  any  djspncea.  In  one  case  dyspnoea 
came  on  suddenly,  and,  as  no  relief  followed  on  pulling  the  tongue  out,  tracheotomy 
and  artificial  respiration  were  performed.  The  child  recovered,  but  a  few  hours  later 
the  breathing  failed  again,  and  death  ensued.  In  the  second  case,  the  child  was  found 
dead  in  the  night.  "  The  cause  of  death  was  probably  valve-action  of  the  lower 
lip." 

Mr.  Rose  (loc.  supra  cit.,  p.  85)  draws  attention  to  the  need  of  the 
nurse  depressing  the  lower  lip  frequently  with  the  index  finger,  or 
by  painting  on  a  strip  of  collodion  between  the  lip  and  the  chin,  until 
the  child  has  become  accustomed  to  the  diminished  oral  aperture, 
otherwise  the  efi"orts  to  draw  air  through  the  closed  mouth  will  tend 
to  disturb  the  wounded  surfaces. 

In  a  few  cases  of  hare-lip  where  the  divergence  is  great,  and  where 
the  sides  of  the  cleft  are  very  unequal,  the  following  operations  may 
be  made  use  of,  but  it  will  be  found  that,  on  the  Avhole,  the  first- 
mentioned  is  not  only  the  quickest  performed,  but  also  gives  the  best 
results  in  the  largest  number  of  cases,  as  long  as  the  flaps  have  been 
freely  separated  from  the  up})er  jaws  and  the  edges  broadly  pared. 
Operations  for  hare-lip  are  not  common  enough  to  give  every  surgeon  a 

*  Abstracts  of  Cases  treated  at  the  Pendlehury  Hospital,  1885,  p.  146.  In  his 
Abstracts  for  1883,  Mr.  Wright  records  a  case  in  which,  after  an  operation  for  hare-lip, 
there  was  so  much  dyspnoea,  from  the  tongue  clinging  to  the  roof  of  the  mouth  at  each 
inspii-ation,  "that  it  had  to  be  pulled  out  and  fastened  by  a  hgature." 
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larj^'e  iiidivitliial  <'X|uiifiice  in  this  spcciiil  line.  As  llicoiic  that  I  hiive 
first  (h'sciihcd  is  thiit  hcst  iidiiijtcd  to  the  hir^t'st  iiiiiiib(;r  of  ruses, 
1  advise  my  youiij^cr  readers  to  attain  skill  by  practising  it  on  every 

occasion. 

(ii.)  Operation  of  C16mot*  or  Malpaijfne  (l*'iK«-  i^JQ-  170)— T''*^  cdKos  arc  parwl 
down  to,  hill  Udt  hryniid,  tlif  led  lilies;  tlu;  tl;i|)S  Uius  dfliiclied  !ib<;ve  are  liinifd  down- 
wmds  and  ki|it  out  uf  I  ho  cloi'l  willi  a  pruljc.       Tlii!  iipiior  part  of  llic  cloft  is  llieii  sewn 


Via.   iGy. 


(Nelaton.) 


Fig.  170. 

V, 
(Nolatou.) 


together  with  the  sutures  already  advised,  while  the  projecting  point  is  shortened  as 
reiiuirod  witli  a  pair  of  sliarp  scissors  and  united  with  one  or  two  points  of  horechair. 
The   chief  objection   to   this  method  is,  that,  unless  great  care   is  taken,  a  little  skin, 


Fig.  171.1 


Fig.  172. 


(Nelaton.) 


(N(;laton.) 


imperceptible  at  tii-st,  but  showing  white  after  a  time,  may  remain  below  the  red  line,  or  as 
a  break  in  it.       Again,  the  projection  is  very  liable  to  get  in  the  way  during  feeding. 

Where  the  divergence  is  more  marked,  and  the  sides  of  the  cleft  very  unequal,  the 
following  may  be  made  use  of. 

(iii.)  Method  of  Mirault  (Figs.  171,  172). — On  the  side  which  is  the  more  vertical 


Fig.  173. 


Fig.  174. 


Uk-^ 


(Owen.) 


(Owen.) 


of  the  two  an  incision  is  to  be  made  downwards  and  outwards  from  the  apex  of  the  cleft 
to  the  junction  of  skin  and  mucous  membrane,  so  as  to  leave  a  flai)  on  this  side  free  above, 
but  attached  below.      The  other,  more  sloping,  side  is  then  freely  pared  throughout  its 

*  M.  Nelaton  {Pathol.  Chinirg.,  t.  iv.  p.  496)  states  that  M.  Malgaigne  here  imitated 
M.  Cl(5mot,  of  Rochfort. 

t  The  sides,  especially  the  one  which  is  refreshed  throughout  its  whole  extent,  should 
be  pared  as  in  Fig.  172 — that  is,  somewhat  angularly — so  as  to  promote  the  adjustment  of 
the  flaps,  as  it  were  by  interlocking. 
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extent  from  the  apex  downwards  and  outwards.  All  adhesions  of  the  lips  to  the  gums 
being  then  thoroughly  separated,  the  flap  is  brought  across  and  attached  to  the  pared 
opposite  side  with  the  sutures  already  mentioned. 

If  this  method  be  made  use  of,  the  flap  must  not  be  a  mere  paring,  but  cut  as  thick  and 
succulent  as  possible,  and  the  opposite  side  must  be  thoroughly  and  widely  refreshed. 


Fig.  175. 


Fig.  176. 


(Nclaton.) 


Figs.  173  and  174  show   a  modification  of   the   above,    introduced  by  Mr.    E.    Owen 
{Lancet.  1887,  vol.  ii.  p.  361).       The  right  side  is  first  widely  pared.     To  free  the  flap 

Fig.  177. 


Kijnig's  operation  for  single  hare-lip.     (Tillmanns.) 

which  is  to  be  brought  across  from  the' left  side,  the  incision  is  first  made  as  usual  from  A 
to  c,  and  then  outwards.       The  object  of  this  outward  prolongation  is  to  enable  the  flap  to 

Fig.  178. 


a.  h.  c. 

Hagedorn's  operation  for  single  hare-lip.     (Tillmanns.) 

lie  level  smoothly  when  it  is  brought  over — i.e.,  without  kinking,  to  which  there  is  other- 
wise a  tendency. 

(iv.)  Method  of  Nelaton  (Figs.  175,  176).— This  gives  another  means  of  substituting 
a  protuberance  for  the  cleft.  An  incision  resembling  a  V  reversed  is  made  around  the 
upper  angle  of  the  cleft.      By  this  means  the  red  edge  of  the  cleft  is  separated  from  the 
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two  linlvt'8  of  the  lip,  except  iit  each  corner  below.  'I'liis  red  edge  is  next  turned  down- 
wards, or  reversed  so  that  the  /y-shapod  wound  becomes  diamond-shaped.  The  bleeding 
surfaces  are  then  brought  together  by  the  means  alrcjwly  given. 

Mr.  Holmes  (lor.  infra  fit.)  eonsitlers  that  Nt'laton's  operation  is  peculiarly  adapted  to 
clefts  which  do  not  extend  through  the  whole  depth  of  the  lip,  but  terminate  at  some 
distance  from  the  nostril.  These  instances  are  rare,  but  Mr.  Holmes  further  points  out 
that  in  cases  where  an  unsightly  notch  is  left  behind,  if  there  be  not  much  cicatrisation 
around  the  incision,  the  deformity  may  be  almost  certainly  remedied  by  this  operation. 

The  operations  of  Kiinig  and  Hagedorn  are  explained  by  the  figures  which  illustrate 
them. 

Occrtsionally,  nfter  an  opefatiou  for  hare-lip,  the  new  lip  is  too  small 
and  the  lower  one  luululy  prominent,  conditions  sometimes  inseparahle 
from  operations  upon  wide  clefts.  If  this  deformity  ])rove  likely  to  be 
permanent,  it  may  be  remedied  later  on  by  taking  a  wedge  from  the 
lower  lip  and  careful  adjustment  of  the  gap  (Owen,  Surgical  Diseases 
of  Children,  3rd  edit.  p.  227). 


DOUBLE  HARE-LIP    (Figs.   179,   180,   181). 

This  is  often  easier  of  ciu'e  than  single  hare-lip  with  very  divergent 
sides  and  the  alveolar  margin  cleft  and  its  two  parts  on  unequal  levels. 
For  in  double  hare-lip  the  mischief  is  often  symme- 
trical, and  the  sides  less  divergent.  ^'^^■ 

Sir  T.  Smith  {loc.  supra  cit.,  p.  799)  gives  the 
three  following  varieties  of  hare-lip  which  are  met 
with  here  and  which  are  of  practical  importance  : 

(a)  ^Yhen  the  pre-maxillary  bone  is  m  situ, 
and  the  two  clefts  are  simple  and  fairly 
bilateral.  (Xclaton.) 

(y8)  When  the  pre-maxillary  bone  is  separated 

from  the  rest  of  the  jaw  and  projects  forwards,  in  some 
cases  slightly,  in  others  being  attached  to  the  vomer  and 
hanging  from  the  tip  of  the  nose, 
(y)  When  the  pre-maxillary  bone  is  small  and  ill-developed,  and 
when  the  clefts  are  widely  gaping. 
The  first  two  of  these  require  notice. 

(a)  If  the  pre-maxillary  bone  is  in  proper  position,  the  skin  over  it  is 
freed  from  its  attachments  behind  and  pared  to  a  point.  The  sides  of 
the  cleft  are  next  pared  from  above  downwards  (as  in  Figs.  166,  179), 
and  the  parts  brought  together  by  transfixing  the  sides  and  the  central 
flap  with  salman-gut  and  silver  wire  sutures,  every  care  being  taken  to 
keep  the  central  piece  well  down.  Horsehair  and  gossamer  salmon- 
gut  sutures  are  also  used  as  well.  As  the  central  piece  is  always 
shorter  than  the  lip  itself,  the  resulting  wound  is  Y-shaped,  and  it  is 
the  side  flaps  which  meet  each  other  in  the  middle  line  below. 
Care  must  be  taken  to  free  the  central  flap  right  up  to  and  with  the  tip 
of  the  nose,  and  not  to  depress  the  latter  too  much  with  the  sutures, 
otherwise  the  nose  will  be  flattened.  As  in  single  hare-lip,  where 
one  side  is  larger  than  its  fellow,  a  flap  may  be  freely  cut  from  it 
to  form  the  prolabium  and  lower  border  of  the  new  lip  by  the  method 
shown  in  Fig.  171. 

(fi)  Cases  in  which  the  pre-nnxxillary  bone  is  separated  from  the 
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maxillae,  projecting  forwards,  sometimes  being  even  attached  to  the 
very  tip  of  the  nose. 

The  question  of  removing  or  leaving  the  pre-maxillary  bone 
arises  here,  and  the  very  best  authorities  have  differed  widely.  Many 
have  advised  its  removal,  if  it  projected  much,  because  (i)  pressing  it 
back  is  difficult  and  unsatisfactory  ;  (2)  if  it  be  pressed  back,  it  rarely 

Fig.  180. 


Hagedorn's  operation  for  double  hare-lip. 


unites  by  bone  ;  (3)  in  such  a  case  it  will  act  as  a  wedge,  preventing 
closure  of  the  alveolar  arch  and  palate-fissure  ;  (4)  the  teeth  in  it 
cannot  be  relied  upon  to  come  througli  usefull}' ;  and  (5)  a  dentist  can 
fit  a  plate  that  will  answer  the  purpose  quite  as  well.  On  the  other 
side,  Mr.  Holmes  {Surg.  Dis.  of  Children,  p.  108),  argues  thus  :  It  is  of 
the  highest  importance  to  preserve,  if  possible,  this  portion  of  bone, 
for  these  reasons  :  (i)  if  the  bone  be  removed  there  must  be  a  per- 
manent gap  through  the  hard  palate.  (2)  There  must  also  be  a 
flattening  and  malposition  of  the  upper  lip,  in 
Fig.  iSi.  consequence  of  its  having  lost  its  bony  support ; 

and  from  this  flattening  of  the  upper  jaw  it  will 
result  that  the  lip  will  be  very  sbort  and  tense, 
and  the  patient  extremely  *  under-hung,'  a  very 
unpleasing  deformity"  (Fig.  181).  To  this  I 
would  add  two  more — that  (3)  the  presence  of  this 
bone  is  needful  for  the  preservation  of  the  due 
width  and  arch  of  the  bone,  and  (4)  that  such  an 
arch  will  best  carry  artificial  teeth,  if  any  are 
needed  owing  to  the  unsatisfactory  eruption  of  the 
natural  ones.  Thus  most  surgeons  will  prefer  to 
follow  Mr.  Holmes'  advice.  Mr.  Holmes,  a  little 
later,  goes  on  to  say  that  in  a  few  cases  it  may  be 
necessary  to  sacrifice  the  bone — e.g.,  where  it  is 
very  far  forward,  very  much  out  of  proportion  to 
the  neighbouring  parts,  and  the  child  very  weak. 
(Holmes.)  I  am  of  opinion  that,    if  the    following  points 

be  attended  to,  the  pre-maxillary  bone,  however 
advanced  and  firmly  based,  can  always  be  replaced  and  preserved ; 
weakness  on  the  part  of  the  child,  which  is  undoubtedly  a  matter  of 
grave  consideration  in  cases  like  this  where  the  loss  of  blood  is  con- 
siderable, is  best  met  by  doing  the  operation  in  two  stages — in  other 
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words,  bein^  content  to  first  get  this  hone  rophiced,  und  leaving  the 
uniting  of  the  soft  parts  till  :inother  time. 

Where  the  stiilk  t)t"  attiichinc^it  of  the  pre-nnixillurv  hone  is  slender, 
and  where  there  is  plenty  of  room  l)et\veen  the  two  imixilhe,  it  nuiy  oft(;n 
be  broken  back  into  place;  by  the  operator  supporting  with  his  left 
hand  the  back  of  the  child's  head,  and  then  with  his  rigiit  thumb 
sharply  fracturing  back  the  bone.  This  should  be  done  thoroughly, 
and,  if  needful,  by  the  aid  of  non-serrated  forcfsps  covered  with 
drainnge-tuhe,  or  bone-forceps  may  be  applied  to  the  stalk  in  front  and 
also  behind  till  it  is  almost  completely  cut  through.  If  now  it  can  be 
replaced,  but  tends  to  come  forward  again,  it  should  be  sutured,  on 
one  side  at  least,  to  the  maxillffi  with  sterilised  chromic  catgut. 

If  tile  maxillary  bones  on  one  side  or  both  are  in  the  way,  and 
prevent  the  replacing  of  the  pre-maxillary  bone  after  it  has  been 
detached  sutliciently,  or  if  this  is  too  voluminous,  its  sides  must  be 
cut  away  and  the  maxillae  also  pared  till  the  central  piece  can  be 
pushed  back  between  them  and  retained  with  a  suture,  as  above 
advised. 

A  severer  method — one,  therefore,  which  should  oidy  be  tried  when 
all  other  means  of  replacing  the  pre-maxillary  bone  have  failed — is  to 
cut  a  wedge-shaped  gap  out  of  the  septum  nasi  and  to  press  or  fracture 
the  partially  detached  bone  into  the  gap.  Some  have  passed  a  suture* 
through  the  septum  before  the  wedge  is  cut  out,  and  then  united  the 
ends  over  the  pre-maxillary  bone  to  keep  it  in  place. 

The  luemorrhage  may  be  ver}'  free  in  these  cases  where  very 
vascular  bones  are  cut  through.  I  have  generally  found  that  it  is  at 
once  arrested  by  suturing  the  bones  ;  if  it  is  thought  needful  to  apply 
a  fine  point  of  actual  cautery  or  of  the  thermo-cautere,  where  the  child 
is  ver}'  weakly,  septica3mia  may  easily  follow. 

No  cutting  is  to  be  employed  here,  if  it  can  possibly  be  avoided. 
The  objections  to  this  step  are  given  at  p.  518. 

It  is  absolutely  necessary,  by  some  means  or  other,  to  get  the  pre- 
maxillary  bone  quite  back  and  to  make  it  stay  there,  as  otherwise  the 
soft  parts  over  the  projecting  bone,  or  the  line  of  union,  which  often 
comes  just  opposite  to  it,  will  be  pressed  upon  and  give  way. 

So,  where  the  surgeon  is  unable  to  get  the  bone  back  by  any 
method,  he  may  follow  the  advice  of  Sir  W.  Fergusson  {loc.  supra  cit.), 
and,  incising  the  mucous  membrane  over  the  bone,  separate  this 
sufhciently  to  introduce  a  small  gouge  about  a  quarter  of  an  inch 
broad,  scoop  out  the  temporary  incisors,  and  cut  away  the  wall  of 
bone,  which  for  the  first  eight  weeks  consists  of  merely  a  few  plates. 
By  this  the  projection  is  removed,  and  the  tissues  which  remain  offer 
no  obstruction  to  the  union  of  the  lip  in  front.  Only  the  mucous 
membrane  and  some  periosteum  are  left  to  form  a  soft  cushion  behind 
the  miited  lip.t  Furthermore,  by  this  means  the  loss  of  blood  is 
diminished. 

Causes  of  Failure  and  Death  after  Hare-lip  Operations. — Amongst 
the  couunonest  of  these  are — (i)   Feeble  vitality.     Marasmus.     Many 

*  If  he  do  this,  the  surgeon  must  be  provided  with  needles  of  difEerent  curves.     Small 
curved  ones  in  a  holder  offer  more  variety  than  those  in  handles. 
t  This  cushion  can  be  stitched  to  the  maxilhB,  if  needful. 
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infants  die  after  bare-lip  operations,  but,  wbile  the  effect  of  loss  of 
blood  and  of  pain  must  not  be  lost  siglit  of,  in  most  of  tlie  fatal  cases 
death  is  due,  not  to  the  operation,  but  to  feeble  vitality.  Whether 
operated  on  or  not,  the  majority  of  these  cases  would  have  died  in 
infancy.  (2)  Hsemorrhage.  This,  if  serious,  is  due  either  to  very 
free  separation  of  the  flaps  in  a  weakly  child,  or  (a  cause  much  less 
excusable)  to  the  coronary  arteries  not  having  been  properly  secured. 
Loss  of  blood  will  lead  to  non-union,  but  it  ma}-  destroy  life  rapidly  by 
a  clot  in  the  fauces  and  upper  aperture  of  the  larynx.  One  case  has 
come  to  m}'  knowledge  in  which,  after  operation,  this  untoward  result 
would  have  happened,  the  child  getting  increasingly  blue  and  breath- 
less, had  it  not  been  for  the  prompt  common  sense  of  the  nurse  in 
charge,  who  fished  out  a  large  clot  with  a  sponge  on  a  holder.  (3) 
Bronchitis  and  bronclio-pneumonia.  (4)  Diarrhoea.  (5)  Asphyxia 
(p.  522).  (6)  Infection  especially  where  the  bone  has  been  interfered 
with  in  a  weakly  infant,  and  under  conditions  always  adverse  to  aseptic 
healing. 

Bepetition  of  Operation. — In  the  rare  cases  where  primary  union 
fails,  all  sutures  are  to  be  removed  and  the  parts  fomented  with  boracic 
acid  lotion.  As  soon  as  all  inflammation  has  subsided,  the  edges  will 
rapidly  cover  tbemselves  with  healthy  granulations.  An  anaesthetic 
should  now  be  given,  the  parts  are  thoroughly  cleansed  and  dried,  and 
the  edges  wiped  over  with  dilute  formalin  solution  or  pure  carbolic 
acid.  They  are  now  carefully  approximated  with  gauze  and  collodion, 
over  which  Meade's  strapping  should  be  applied.  A  good  result  will 
often  be  obtained  in  apparently  hopeless  cases.  I  may  remind  my 
younger  readers  that  in  many  cases  a  perfect  result  cannot  be  secured 
by  one  operation.  Where  parents  are  likely  to  be  unreasoning  and 
unreasonable,  the  surgeon  should  w^arn  them  of  this. 

In  cases  unfavourable  owing  to  the  malformation  or  to  the  general 
condition  (p.  517),  hare-lips  which  have  been  operated  on  often  cause 
disappointment,  however  much,  up  to  the  third  day,  they  resemble 
pictures  in  books.  Incomplete  closure,  below  or  above,  a  little 
inequality  in  the  levels  of  the  halves  of  the  new  lip,  some  flattening 
and  closure  of  the  nostrils — any  of  these  may  mar  the  first  operation. 
The  more  operations  a  surgeon  does,  the  more  difiicult  and  trying 
cases  will  he  meet  with.  He  can  scarcely  do  better  than  remember 
the  words  of  the  great  surgeon  of  Vienna  (Billroth,  Clin.  Surg.,  p.  79) : 
"  Operations  on  little  children  do  not  always  succeed  as  well  as  could 
be  wished,  on  account  of  the  diminutive  size  and  softness  of  the  parts. 
The  flaps  of  the  lips  cannot  always  be  adapted  as  exactly  as  desired, 
and,  even  if  this  be  satisfactorily  accomplished,  the  result  does  not  in 
ever}'  case  quite  come  up  to  expectation,  so  that,  some  few  years  after, 
further  slight  proceedings  become  desirable,  in  order  to  improve  the 
appearance."  And  again,  a  little  later,  the  same  surgeon,  speaking  of 
operations  on  "quite  little  children,"  says:  "I  decline  to  give  any 
absolute  guarantee  with  regard  to  the  result  in  such  cases." 


RESTOUATIOX    OV    FJl'S.  529 

OTHER  PLASTIC   OPERATIONS   ON   THE   LIPS   AND   FACE 

(Figs.  182  to  203). 

These  are  very  numerous,  ospeciiilly  for  the  restoration  of  the  lower 
lip  after  operations  for  opithelioma,  Sec,  injuries,  ulcerations,  and  burns. 
A  few  of  the  ciiief  will  he  descrihed  here. 

It  will  he  convoniont  if,  at  this  time,  I  add  some  j/oncral  principles 
which  should  govern  every  operation  of  plastic  surgery,  large  orsnndl. 

(i.)  Tiie  patient  should  l)e  in  the  best  possil)le  conditi<jn  as  to  general 
vitality,  healthy  performance  of  the  chief  functions,  appetite,  &c. 

(2.)  If  the  deformity  has  resulted  from  tubercle  or  syphilis,  a  satis- 
factory condition,  both  constitutionally  and  locally,  must  have  been 
secured  by  previous  treatment.  And  it  will  be  well,  often,  to  continue 
constitutional  treatment  after  the  operation. 

(3.)  The  pai'ts  to  be  operated  upon  must  be  rendered  as  aseptic  as 
possible.  Where  the  mouth  is  involved,  this  and  tiie  teeth  sliould  be 
thoroughly  cleansed  beforehand  (p.  581). 

(4.)  Asepsis  shouUl  be  maintained  as  thoroughly  as  possible  through- 
out the  operation.  The  knife  and  instruments  employed  must  be  of 
the  sharpest. 

(5.)  The  flaps  should  be  taken  from  healthy  parts.  As  instances  of 
the  convenient  sites  for  flaps,  the  side  of  the  abdomen  or  region  of  the 
hip  may  be  given  where  the  ulcerated  surface,  e.g.,  after  a  burn,  is  on 
the  forearm  or  back  of  the  hand.  Where,  in  a  child  especially,  the  sur- 
face is  about  the  knee,  the  thighs  may  be  crossed  in  order  that  the  skin 
may  be  taken  from  the  opposite  limb  (Keetley,  Lancet,  Mar.  4,  1905). 
Fixity  must  be  maintained  by  the  use  of  plaster  of  Paris,  with  appropriate 
windows  (p.  22).  **  Under  no  consideration  should  cicatricial  tissue  of 
a  pale  glossy  surface  be  employed,  for  when  its  subcutaneous  con- 
nections are  severed  it  is  almost  certain  to  slough,  especially  when  the 
result  of  a  burn.  If  cicatricial  tissue  exist  at  the  base  of  a  flap,  slough- 
ing is  quite  likely  to  occur.  Cicatricial  tissue  at  the  border  of  a  flap 
is  quite  certain  to  die,  and  its  presence  there  must  not  be  estimated  in 
computing  the  area  of  the  new  flap.  When  the  flap  is  to  be  joined  on 
three  sides  with  cicatricial  formation,  the  base  must  be  made  large,  be 
highly  vascular,  and  but  little  twisted,  as  the  vascular  supply  at  the 
sides  will  be  very  little  added  to  by  the  new  association  "  (J.  D.  Bryant, 
Oper.  Surg.,  vol.  i.  p.  507). 

(6.)  Each  flap  must  be  cut  thick  enough,  carrying  with  it  the  sub- 
cutaneous tissue,  and  large  enough  ;  "  as  a  rule,  one-sixth  larger  than 
the  space  it  has  to  fill  "  (Treves,  Operat.  Surg.,  vol.  ii.p.  3).  "  Kepara- 
tive  flaps  should  always  be  made  large  enough  to  allow  of  at  least  three 
lines  of  shrinkage  for  each  inch  of  width  of  their  surface  "  (J.  D. 
Bryant,  loc.  supra  cit.).  As  an  instance  of  the  size  required,  Mr.  Keetley 
gives  the  case  of  a  child  with  a  large  hairy  mole  on  tiie  face.  After  this 
was  excised  and  the  arm  brought  up  to  the  head,  nearly  all  the  skin  on 
the  inner  aspect  from  the  shoulder  to  the  elbow  was  needed  for  the 
pedunculated  flap  employed.  The  same  authority  advises  the  use  of 
a  pattern  for  the  flap,  cut  out  of  boiled  india-rubber  sheeting. 

(7.)  There  must  be  no  tension  whatever  on  the  flaps  when  they  are 
brought  into  apposition.     Tension  is  one  of  the  most  frequent  causes  of 
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failure  after  a  plastic  operatioi).  The  chief  aids  in  securing  this  most 
important  end  are  :  (a)  Cuttinfi  the  flaps  sufficiently  large.  {(3)  Under- 
mininq  the  flaj)  or  fia-ps.  Julius  Wolff  elaborated  this  method  of  closing 
large  "gaps  "(5 t-rL  'Klin.  Woch.,  1890,  No.  6).  It  is  thus  described  by 
Messrs.  Watson  Cheyne,  C.B.,  and  Burghard  (il/a».  o/,S«r<7.  TreaL, 
vol.  i.  p.  178)  : — "  In  "small  wounds  the  knife  is  carried  between  the 
superficial  fat  and  the  deep  fascia ;  in  extensive  ones  it  should  be  swept 
between  the  deep  fascia  and  the  muscles,  and  by  this  means  the  skin 
and  fascia  are  raised  from  the  deeper  parts  for  a  considerable  distance 
around  the  wound.  The  undermining  should  be  carried  on  until  the 
edges  of  the  wound  can  easily  be  brought  into  contact  by  pulling  upon 
them.  In  raising  these  flaps  great  care  must  be  taken  to  direct  the  edge  of 
the  knife  towards  the  deeper  parts,  and  not  towards  the  skin  :  failure  to 
observe  this  precaution  is  apt  to  result  in  scoring  of  the  flap,  and  as  the 
blood-vessels  which  supply  the  skin  ramify  in  the  subcutaneous 
fat,  the  blood-supply  to  the  edges  of  the  wound  might  be  cut 
off,  and  sloughing  might  ensue.  The  freeing  of  the  edges  of  the  wound 
by  undermining  must  be  carried  out  sufficiently  widely  to  allow  them 
to  come  together  without  endangering  the  circulation  in  the  flaps.  If 
it  has  not  been  done  sufficiently  freely,  the  flaps  will  become  white  on 
putting  in  the  stitches,  and  after  waiting  a  little  the  circulation  will  not 
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be  restored  ;  it  will  therefore  be  necessary,  in  such  a  case,  to  carry  the 
undermining  farther,  when  the  flaps  may  be  brought  together  without 
being  permanently  blanched.  If  at  first  there  be  a  little  whiteness  in 
the  immediate  vicinity  of  the  stitch,  it  will  disappear  in  a  few  minutes 
when  the  tension  is  not  too  great."  (y)  By  making  liberating  incisions 
at  a  short  distance  from  the  wound,  lateral  or  hoiizontal  as  required, 
before  inserting  the  sutures  in  the  lips  of  the  wound.  These  incisions 
cause  slightly  gaping  wounds  after  the  defect  has  been  closed,  but  these 
usually  heal  rapidly  by  aseptic  granulation.  (8)  By  the  use  offlaps.  These 
may  be  (a)  broad  and  glided,  (b)  peduncidatcd,  (c)  graimlating. 

(a)  Fig.  182  shows  how  a  triangular  gap  may  be  closed  by  gliding  in 
a  flap  raised  by  a  horizontal  incision.  But  in  these  cases  it  is  pre- 
ferable to  convert  the  horizontal  incision  c  d  into  one  curving  outwards 
and  downwards.  Such  an  incision  better  frees  the  flap  a  c  d,  which  is 
to  be  glided,  and  is  likely  to  leave  a  less  conspicuous  scar,  as  it  can 
often  be  made  to  follow  a  natural  sulcus.  Where  the  gap  is  very  large, 
two  such  freely  curved  incisions  are  made,  one  on  each  side  of  the  gap. 
In  the  removal  of  extensive  epitheliomata  of  the  lower  lip,  where  a 
very  large  triangular  gap  is  left,  such  freely-made  curved  flaps  will 
enable  the  surgeon  to  close  the  gap  better  than  those  which  carry 
authoritative  names  and  which  are  shown  below  {e.g.  Fig.  igo). 
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(b)  Flaps  with  ixmIjcIcs. — 'riioso  may  he  so  fashioned  (us  in  Fifj,  183, 
where  a  (juadran^^Mihir  j^'ap  is  heinj^  (dosed)  that  the  Ihips  are  a^'ain  little 
more  than  ^dided.  In  other  cascis  the  ix'diinculated  fhip  must  Ite  cut  in 
accordance  with  the  principles  already  enunciated.      The  pedicle]  must 
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Briius's  method  of  clo.surc  of  a  quadrilateral  gap  by  two  lateral  tlaps.     (Tillmanns.). 


be  as  wide  as  possible.  The  flap  itself  must  be  from  two  to  three 
times  as  large  as  the  area  which  it  has  to  cover.  It  must  be  raised  as 
thick  as  possible,  its  apparent  bulkiness  being  greatly  diminished  later. 
In  many  cases  it  will  have  to  be  "jumped"  over  intervening 
undetached  soft  parts.  The  directions  given  above  as  to  a  pattern 
and  the  use  of  plaster  of  Paris  must  be  remembered.  When  the  pedicle 
is  divided,  the  i)arts  must  be  care- 
fully steadied  and  approximated.  Fig.  184. 

(c)  One  more  class  of  flaps  must 
be  mentioned,  that  of  granulating 
flaps. 

This  method  was  used  with  much  success, 
especially  in  cases  of  cicatrices  after  burns,  by 
Mr.  J.  Croft  (^Mcd.-Chir.  Trcnis.,  vol.  Ixxii., 
1889,  p.  349).  Where  the  gap  is  a  large  one, 
the  flaps  being  necessarily  long  and  some- 
what narrow,  and  therefore  possessing  but 
a  limited  bl(5od-supply,  ilr.  Croft  advised  that 
the  flaps  be  dissected  up  and  left  attached  at 
each  end,  and  allowed,  together  with  the 
wound,  to  granulate  before  the  flap  is  moved. 
Mr.  Croft  claimed  the  following  advantages 
for  this  method,  and  his  claims  were  made 
good  by  the  cases  which  he  showed  :  i.  The 
risks  of  sloughing  of  any  part  are  greatly 
diminished.  Instead  of  being  transplanted 
when  recently  drained  of  blood  and  reduced 

in  temperature,  it  is  removed  when  abundantly  vascular  and  full  of  active,  living,  plastic 
matter.  2.  The  transplantation  being  made  two  or  three  weeks  after  the  first  operation, 
the  local  effects  of  shock  are  avoided  or  reduced  to  a  minimum. 

The  skin  having  been  carefully  sterilised,  long  lateral  incisions  are  made  down  to  the 
deep  fascia,  and  then  the  flap,  usually  straplike  in  shape,  is  carefully  undermined  through- 
out and  completely  separated  from  the  deep  fascia.  It  is  cut  uniformly  and  as  thick  as 
possible,  especially  in  its  centre.  It  may  have  to  be  from  8  to  9  inches  long  and  3  inches 
wide.  A  piece  of  sterilised  green  protective  is  then  placed  between  the  flap  and  the  bed  from 
which  it  has  been  raised,  and  this,  renewed  as  needed,  is  kept  Jn-vfY?/ for  fourteen  or  twenty- 
one  days.  At  the  end  of  this  time  the  scar  is  freely  divided  from  end  to  end  into  healthy 
tissues,  and  its  edges  dissected  up  above  and  below.    The  flap,  which  will  now  have  become 
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shorter  and  narrower  and  loaded  with  plastic  material,  is  cut  across  at  its  distal  end  ;  it  is 
next  trimmed  and  pared  to  a  certain  extent  by  refreshing  its  edges  and  its  under  surface  for 
nearly  or  quite  half  of  its  extent,  then  transplanted  into  the  wound,  and  carefully  sutured 

Fig.  185. 


The  same  patient  five  years  after  operation.     The  dotted  lines  show  the  site  and 
extent  of  the  strap  of  skin  which  was  raised  and  transplanted.     (Croft.) 

with  well-sterilised  salmon-gut  and  horsehair.  If  the  free  end  of  the  strap-like  flap  die, 
then  the  whole  flap  will  begin  to  contract  and  retract,  but  sufficient  union  will  probably 
take  place  to  anchor  it  in  satisfactory  position.     If  necessary,  the  flap  must  be  kept  in  place 

Fig.  186. 


The  patient  before  operation.     The  web  is  well  shown.     The  dotted  lines  indicate  where 
the  strap-like  flaps  of  skin  were  raised,  and  their  extent.     (Oroft.) 
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by  strips  of  i()<loforin  gauze  wriiiit,'  out  of  2  pur  cunt,  lysol  Holutiori,  and  fii»tciie<l  by 
iodoform  and  colltxlion.  "A  stranger  to  tbis  mode  of  operating  would  have  been  very 
disappointed  at  tlie  appearance  of  the  parts  at  llie  completion  of  the  operation,  as  the 
transplant  locked  so  tbiek,  clumsy,  and  narrow,  and  a  considerable  part  of  the  fresh 
wound  remaineil  uncovered  by  flap."  Again,  "  At  first  the  transplant  looks  very  ungainly, 
unsightly,  and  unpromising.  As  week  after  week  goes  by,  the  sausage-like  thing  flattens 
down  and  spreads  out,  until,  finally,  it  may  become  twice  as  wide  as  it  was  originally 
cut." 

While  Mr.  Croft's  results  abundantly  justify  a  resort  to  this  method, 
it  is  a  tedious  one,  nine  to  twelve  months  being  sometimes  needed  in  a 
severe  case  ;  it  is  a  painful  one,  as  the  second  stage  n)ay  have  to  be 
repeated  ;  and  it  draws  largely  on  the  reparative  powers  of  the  patient. 
For  tliese  reasons  most  surgeons  will  prefer  to  try,  first,  what  can  be 


After  operation.     The  greatly  improved  position  of  the  limb  is  manifest.     The  dotted  line  s 
show  the  situation  into  which  the  flaps  have  settled.     (Croft.) 


effected  by  a  very  free  division  of  the  scar  and  then  careful  Thiersch's 
grafting  (p.  233). 

(8.)  All  htemorrhage  must  be  thoroughly  arrested  ;  any  ligatures  used 
must  be  of  the  finest. 

(9.)  Each  flap  "  must  be  gently  handled,  carefull}'  adjusted,  and 
most  tenderlv  and  precisely  sutured"   (Treves,  Oper.  Surg.,  vol.   ii. 

P-3)-  ' 

(10.)   The  sutures,  of    sterilised    salmon-gut   and    horsehair,    must 

be   inserted  so   as   to    uniformly  distribute    the    slightest    I'emaining 

tension. 

(11.)  Asepsis  must  be  carefully  maintained  during  the  healing  of  the 
wound. 

(12.)  Where  restlessness  on  the  part  of  the  patient  is  to  be  expected, 
as  in  a  child  with  one  of  the  common  burn-scars  on  the  neck  or  upper 
extremity,  some  fixed  apparatus,  e.g.,  plaster  of  Paris  applied  after  the 
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The  dotted  lines  show  the  operation  of 
Serre,  the  continuous  ones  that  of  Svme. 
The  central  part  of  each  runs  too  near  to 
the  growth.  The  same  remark  applies  to 
several  of  the  succeeding  figures. 


The  quadrangular  incisions  on  the  chin 
will  indicate  the  method  of  Chopart.  The 
chief  objection  to  this  method  is  that  the 
central  flap  brought  up  from  below  tends 
to  slide  down.  The  triangular  incisions 
show  how  a  growth  at  the  corner  of  the 
mouth  may  be  dealt  with.    (After  Serre.) 


Fig.  190. 


Dieffenbach's  method  of  cheiloplasty.     (Esmarch  and  Kowalzig.) 


Fig.  191. 


Fig.  192. 


V.   Langenbeck's  method    of    cheilo-  Cheiloplasty  by  the  method  of  Bruns. 

plasty.      (TiUraanns.)  (Tillmanns.) 

As  pointed  out  above  (Fig.  188),  the  incisions  in  many  of  these  iUust rations  are  drawn 
much  too  near  to  the  growth. 
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method  used  in  I""i^'.  17,  p.  22,  should  he  kiipt  applied,  fi-diii  the  fust, 
to  tlie  hi'iid  1111(1  iit'ck,  upper  tniidv  mid  liiiih,  or  the  Ihip  will  hcgiu  to 
Ulcoi'uti'  ftlid  iriepiinil)le  lilischier  will  he  done. 

Removal  of  Epithelioma  of  Lower  Lip.  Restoration  of  Lip.  While 
I  have  retiiiuud  1"  ij^'s.  iiSiS  to  i(jJ  on  iiecouiit  ot  the  eiiiiuent  luuiies 
wiiic  h  they  hear,  and  hecause  owinj^  to  the  ditt'ereiices  presented  by 
individual  cases  tliey  may  he  of  sei-vice,  I  am  stronf,dy  of  opinion  that 
carciiioniu  liere  should  he  removed 
on  the  lines  shown  in  V\<<.  K)]. 

Two  daiitierous  fiilhu-ies  !ipi)ear  to 
me  to  exist  witli  regard  to  this  opera- 
tion :  (i)  That  wiien  occurring  on  the 
lip,  because  at  first  often  warty,  and 
in  a  dry  and  exposed  position,  it  is 
a  slow  and  less  important  form  of 
carcinoma ;  (2)  it  follows  that  the 
operation  is  too  often  considered  a 
trivial  one,  one  for  wliich  the  classical 
V-siiaped  incision  suffices,  and,  as 
it  is  followed  by  rapid  healing,  that 
removal  of  an  epithelioma  of  the  lower 
lip  is,  in  fact,  anyone's  operation. 
My  own  opinion  is  a  very  different 
one.  I  hold  that,  owing  to  care- 
lessness and  want  of  common  sense 
on  the  part  of  the  patients — and  they 
are  not  always  hospital  ones — by  the 
time  they  come  to  us,  the  glands 
here,  as  with  carcinoma  elsewhere, 
are  often  affected.  Again,  from  the 
number  of  cases  with  which  I  have 
had  to  deal  in  which  the  disease  has 
reappeared  after  the  usual  operation 
has  been  performed  elsewhere,  I  am 
of  opinion  that  a  simple  V-shaped 
incision  is  rarely  justifiable.  Iii 
later  years  I  entirely  abandoned  it ; 
where,  as  is  most  frequent,  the 
disease  occupies  the  neighbourhood 
of  tlie  angle  of  the  mouth,  two 
V-shaped  incisions  should  be  em- 
ployed (Fig.  193)  ;  where  the  lip  is 
extensively  involved,  three  such  in- 
cisions (Fig.  193)  are  called  for.* 
Further,  in  the  great  majority  of 
cases,  owing  to  the  duration  of  the 
disease,  the  lymphatic  glands  in  the 
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riio  above  show  the  way  in  which  an 
epithelioma  of  the  lower  lip,  whether 
involving  the  centre  or  one  angle  of 
the  mouth,  should  be  dealt  with. 


*  Not  only  is  the  actual  epithelioma  to  be  remembered,  but  the  adjacent  area  should 
also  be  widely  removed  owing  to  the  degenerative  changes  here,  and  the  fact  that  they  lie 
on  the  Ixtrder-land  of  carcinoma.  The  knife  should  pass  a  full  three-quarters  of  an  inch 
from  the  actual  disease. 
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submental  and  submaxillary  regions  sboukl  be  investigated,  even  tliough 
the}'  cannot  be  felt  to  be  enlarged.*  Until  removal  of  epithelioma  of 
the  lip  is  carried  out  on  the  above  lines,  I  hold  that,  if  a  large  number 
of  cases  were  carefully  watched  and  the  results  of  operation  noted,  the 
results  would  be  found  to  be  most  discreditable,  first  to  the  common 
sense  of  the  patients,  and  secondly  to  surgery.  No  one  who  is  familiar 
with  the  practice  of  a  large  clinique,  or  collections  of  cases  such  as 
those  provided  for  the  examinations  at  the  College  of  Surgeons,  will  be 
able  to  deny  that  the  above  remarks  apply  not  only  to  epithelioma  of  the 

Fig.  194. 


Operation  for  removal  of  epithelioma  and  restoration  of  lower  lip.  The 
objection  to  this  method  is  that  it  opens  up  the  submaxillary  regions  only.  In 
order  to  remove  the  submental  glands,  the  tissues  over  the  chin  must  be  turned 
down.  The  after-difficulty  of  keeping  these  up  in  place  may  be  met  in  part  by 
suturing  them  with  buried  sterile  chromic  gut  sutures  to  the  periosteum  of  the 
mandible.  The  wedge-shaped  incisions  (Dowd)  (foot-note,  p.  537)  facilitate  the 
meeting  of  tension,  and  fitting  the  flaps  in  place. 

tongue,  but  also  that  of  the  lip,  trivial  as  is  often  the  beginning  of  the 
disease,  and,  always,  under  the  notice  of  the  patient. 

Restoration  of  Lower  Lip.  I  will  suppose  tiiat  the  surgeon  has 
operated  widely  on  an  epithelioma  here,  removing  it  b}^  two  or  more 
V-shaped  incisions,  and  that  he  has  to  restore  the  lower  lip  and  cover  in 
the  greater  part  of  the  chin,  on  one  side  at  least.     The  method  of  taking 


*  This  should  certainly  be  a  rule  in  hospital  patients  owing  to  their  carelessness  and 
lack  of  common  sense  attention.  When  the  submaxillary  or  submental  group  can  be  felt 
to  be  enlarged  the  deep  cervical  group  should  also  be  removed.  See  the  remarks  on 
infection  of  the  glands  in  epithelioma  of  the  tongue,  and  those  on  removal  of  epitheliomatous 
glands  in  the  neck  (p.  603). 
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Jlapafnnn  t}tc  ucrk  will  Ix-  \i\\o\\  tiist  as  on  the  whole  preferalile  for 
reasons  given  helow.*  Kioni  the  apex  oI'IIh'  ecntral  V-shapecl  inciKion 
one  or  two  curved  incisions  are  carried  as  in  I''ig.  i88,  only  on  IVeer  lines, 
down  to  the  level  of  the  hyoid  bone  and  then  backwards  ami  slightly  up- 
wards to  the  angl(!  of  the  jaw.  The  following  points  require  attention. 
The  Haps  must  be  cut  thick  em)Ugh  to  carry  tin-  facial  artery  in  order  to 
maintain  their  initrition.  The  bleeding  will  therefore  be  very  ivtta  and 
al)ini(laii(e  of  Spencer  Wells'  forceps  must  be  at  hand.  Further,  as  the 
deeper  cellular  tissue  will  be  opened  up  ev(;ry  precaution  must  be  taken 
before,  during  and  after  the  operation  to  keep  the  wound  as  sterile  as 
possible.  'J'he  flap  must  be  raised  evenly  and  without  scoring.  The  lii).s 
ofthe  central  V-shaped  incision  are  now  i)roughttogetlier  inthe  horizontal 
position  to  form  the  new  lip,  the  cut  edge  ofthe  mucous  membrane  being 
sulViciently  freed  to  enable  it  to  be  united  to  the  edge  ofthe  skin  with- 
out ti'iision,  by  numerous  horsehair  sutures  introduced  with  very  fine 
needles.  The  edges  of  the  flap  or  flajjs  below  are  then  united  vertically, 
at  first  with  stout  salmon-gut,  silver  wire  and  horsehair.  Hare-lip 
pins  are  i)ermissible  here  as  the  scar  points  they  leave  are  of  little  im- 
portance. But  it  must  be  understood  that  it  is  only  by  cutting  the 
flaps  on  very  free  lines  that  tension  will  be  obviated.  Drainage  should 
be  employed  on  either  side  at  the  most  dependent  spots.  If  tension 
cannot  otherwise  be  met,t  the  lower  edge  of  each  curved  incision  may 
be  undermined  to  admit  of  its  coming  up  to  the  upper  edge.  I  prefer 
dry  dressings  of  sterile  gauze  strips  kept  in  place  with  iodoform  and 
collodion  for  all  the  upper  part  of  the  wound  ;  and  a  boracic  acid 
fomentation  for  the  lower  jmrt  where  the  drainage-tubes  come  out. 

In  the  second  method  the  flai)S  are  taken  again  by  freely  curved 
incisions,  but  here  not  from  the  neck  chiefly  but  mainly  jvom  tJtc  cheeks. 
The  two  incisions  now  start  not  from  the  aj^ex  ofthe  central  V-shaped 
incision  but  from  those  at  the  angles  of  the  mouth.  They  are  carried 
straight  outwards,  at  first,  to  tlie  masseter  muscle  ;  here  the}-  curve 
outwards  and  downwards  over  the  mandible  and  then  forwards  in  the 
submaxillary  regions  nearly  as  far  as  the  hyoid  bone.  Where  the  defect 
is  unusually  large,  the  first  part  of  the  incision  must  go  beyond  the 
masseter  within  an  inch  or  so  of  the  auricle  before  it  is  curved  down- 
wards. It  is  only  by  the  freest  operating  that  really  lai'ge  gaps  can  be 
closed.  It  is  well  to  make  this  first  part  of  the  incision  gradually  until 
the  mucous  membrane  is  reached.  This  nmst  be  divided  horizontaly 
with  one  cut  of  sharp  scissors  on  a  level  higher  than  that  of  the  skin. 
This  detail  prevents  somewhat  the  retraction  of  the  mucous  membrane. 
As  the  lower  part  of  the  flaps  are  being  raised  the  mucous  membrane 
is  again  cut  first  vertically  at  the  anterior  border  of  the  masseter,  and 
again,  horizontally,  at  tlie  line  of  its  reflection  on  to  the  gum.  Care 
must  be  taken  in  raising  the  first  i)art  ofthe  flaps  not  to  injure  the  i)arotid 
gland.  When  the  flaps  have  been  sufliciently  raised  they  are  glided 
and  pulled  inwards  so  that  the  edges  of  the  central  V-shaped  incision 


*  I  will  take  this  opportunity  of  sajMng  that  in  extensive  operations  of  this  kind,  where 
there  is  likely  to  be  much  bleeding,  a  trial  of  Trendelenberg's  position  should  always  be 
made. 

t  Cutting  wedge-shaped  gaps  in  the  flaps  (Dowd)  (Fig.  194)  may  relieve  tension  in 
and  facilitate  the  fitting  of  the  flaps  in  place. 
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Fig. 195. 


(Watts). 


i;i:s'r()i;A'ri<>,\   oi-  mis. 
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iiK'i'l  in  tlii3  iiiidtlle  line.  Tlio  siinic  (Uitiiils  with  rcf^'urd  to  i'revAU^  the 
mucous  nienibnme  if  needful  before  uniting  ittotlie  skin,  preserving  the 
blood-supply  Hiid  dniinai^'c,  must  be  obscirved  us  in  the  method  first 
describrd.  In  cifhcr  cnse  the  stiiti'  of  the  subnnixillurv  and  submental 
lynipliatic  ^diinds  must  be  cleiired  up.  In  both  snnill  triiint^'uhir  j^'iips  nniy 
be  It  It  ill  t  he  oulei"  ends  of  the  incision.  These  lire  closed  by  skin-j^rafts. 
^^'hi^•  lu  iIk-  sec»»nd  nu'tbod  it  is  easier  to  provide  suibcient  mucous 
nu'Uibrane  for  completing  the  new  lip,  I  prefer  the  one  first  given.  It 
avoids  the  scars  on  the  face,  the  damage  to  the  lower  bi-ancbes  of  tht; 
fiiciiil  nerve,  and,  by  it,  it  is  easier  to  keep  the  facial  artery  intact. 
Regnier's  Operation.     Here  the  incisions  are  fewer  and  the  scarring 

Fig. 197. 


(Watts). 

is  less,  as  a  large  flap,  having  its  nourishment  from  either  side  is  under- 
mined and  glided  up  over  the  chin  from  below.  The  epithelioma  is 
removed,  with  the  greater  part  of  the  lower  lip,  by  an  incision  curving 
downwards  somewhat  from  one  angle  of  the  mouth  to  the  other  nearly 
to  the  point  of  the  chin.  All  bleeding  having  been  arrested,  the  cut 
edge  of  mucous  membrane  w^here  it  passes  at  its  reflection  on  to  the 
mandible  is  freed  and  stitched  carefully  to  the  skin  to  form  the  edge  of 
the  new  lip.  A  free  incision,  about  5  inches  long,  is  made  from  side 
to  side  in  the  neck,  with  its  centre  at  a  point  3  or  3^  inches  below  the 
middle  of  the  wound  by  Avhich  the  lip  has  been  removed.  The  tissues 
between  the  two  incisions  above  and  below  the  chin  are  now  under- 
mined and  the  broad  strap-like  flap  with  its  double  pedicle,  one  on 
either  side,  is  glided  upwards  over  the  chin  to  keep  it  in  position,  its 
lower  margin,  that  which  corresponded  to  the  second  incision,  is  sutured 
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with  sterilised  catgut  to  the  periosteum  over  the  lower  margin  of  the 
mandible.  When  the  flap  has  heen  thus  raised  a  gap  is  left  in  the 
submental  region  which  will,  in  part  at  least,  require  skin-grafting 
(P-  233). 

The  advantages  of  this  operation  have  been  mentioned  above.  On 
the  other  hand,  where  the  chin  is  prominent  it  is  not  an  easy  matter  to 
thoroughly  undermine  the  tissues  which  form  the  broad  collar-like  flap 
so  as  to  free  them  sufficiently,  at  the  same  time  using  the  knife  on  a 
uniform  plane  without  any  scoring.  Further,  in  cases  where  the  glands 
required  removal  the  submental  and  submaxillar}^  regions  are  not 
opened  up  as  convenientl}^  as  by  the  other  methods. 

In  some  cases  where  the  gap  is  very  extensive,  where  the  patient  is 
young,  and  where  it  is  especially  desirable  to  avoid  scars,  it  may  be  pre- 
ferable to  resort  to  the  skin  of  the  arm  for  the  flaps  required.  Figs.  195 
to  797  illustrate  an  excellent  result  obtained  with  this  method  by  Dr. 
S.  Watts  of  the  John  Hopkins  Hospital  {Ann.  of  Surg.,  Jan.,  1905, 
p.  118). 

A  boy  set.  15  was  admitted  July  6, 1904,  having  had  his  lower  lip,  Including  the  periosteum 
of  the  mandible  in  places,  bitten  off  two  days  before  by  a  circus  pony  (Fig.  195).  The 
wound  was  clean  and  free  from  infection.  A  flap,  including  skin  and  fat,  12  cm.  wide  and 
18  cm.  long,  was  dissected  up  from  the  right  upper  arm  (Fig.  196),  Its  under-surface  and 
the  raw  surface  of  the  arm  from  which  it  was  taken  were  covered  with  grafts  from  the  thighs. 
All  these  took  well,  and  in  ten  days  the  flap  was  covered  with  skin  on  both  sides.  Some  of 
the  skin  on  its  under  surface  was  intended  to  form  a  substitute  for  mucous  membrane  and, 
to  some  extent,  prevent  contraction.  Severe  bronchitis  delayed  further  operative  pro- 
ceedings for  more  than  a  month.  During  this  delay,  the  flap,  which  had  become  much 
shortened  by  the  sloughing  of  its  distal  extremity,  contracted  greatly.  On  Aug.  18  the  flap, 
dissected  up  somewhat  further,  in  order  to  lengthen  it  as  much  as  possible,  was  sutured  by 
its  free  extremity  to  the  left  side  of  the  wound  in  the  lip.  A  small  portion  of  the  vermilion 
boi'der,  which  had  been  preserved  on  this  side,  was  sutured  along  the  upper  edge  of  the  flap. 
The  arm  was  held  in  place  by  a  plaster  cast  for  about  three  weeks.  The  flap  was  then  severed 
from  the  arm.  This  was  done  under  local  anaesthesia  in  several  stages,  to  allow  the 
circulation  to  become  more  perfectly  established.  At  two  subsequent  operations,  at 
intervals  of  two  or  three  weeks,  the  lower  and  right  borders  of  the  flap  were  trimmed  and 
sutured  in  position.     The  admirable  final  result  is  shown  in  Fig.  197. 

Replacement  of  Lip.  I  refer,  here,  to  those  cases  occasionally  met 
with  in  children  where,  after  burns  about  the  upper  neck,  the  lower  lip 
and  chin  are  tied  downwards  by  scar  tissue.  This  is  another  of  those 
instances  where,  from  the  site  of  the  area  to  be  operated  upon  and  the 
age  of  the  patient,  a  resort  to  the  skin  of  the  arm  for  one  of  the  flaps 
required,  is  indicated.  The  following  case,  under  the  care  of  Mr.  W.  H. 
Brown  of  Leeds  {Brit.  Med.  Jour,,  Jan.  7,  1905,  p.  20),  indicates  the 
stejjs  that  ma}^  be  resorted  to.  The  paper  is  accompanied  by  photo- 
graphs which  show  the  admirable  result  achieved.  The  child  was  aged 
II.  To  stop  the  dribbling  from  the  mouth,  a  cut  was  made  across  the 
throat  from  angle  of  jaw  to  angle,  and  the  head  pushed  up  into  the 
erect  position.  To  close  the  wound,  about  3  inches  wide,  which 
resulted,  two  flaps  were  taken  from  the  shoulders  and  turned  inwards 
to  meet  beneath  the  point  of  the  chin.  The  result  of  this  operation 
was  to  rid  the  patient  of  all  dribbling.  To  remedy  the  eversion  of  the 
lip,  "  as  there  was  no  available  skin  on  the  neck  which  seemed  likely 
to  be  of  use,  a  straight  incision  was  made  just  below  the  red  border,  a 
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sliti'li  put  tliroiij^'li  tlic  red  Ixji'dtT,  uiul  tljt;  lip  dniwii  up  into  n  imturul 
position.  The  right  arm  was  then  brought  across  the  faee  and  fixed  so 
as  to  aUow  of  ail  aiiiph;  Hap  being  raised  from  (jver  the  niiddb'  of  the 
arm,  and  then  hiid  into  th(!  space  below  the  lip.  This  Hap  was  left 
attaclu'd  to  tiie  arm  and  stitched  with  silk  sutures  into  its  new  position. 
A  fortnight  later  the  arm  was  set  free  from  the  face,  and  the  flap  was 
found  to  l)e  living  and  healthy.  The  freed  edge  was  stitched  down  level 
and  the  skin  cut."  The  following  practical  points  in  the  after-treat- 
ment of  such  cases  are  emphasised.  "  One  is  to  keep  the  child  rpiiet 
by  means  of  small  doses  of  opium  for  the  first  four  or  five  days,  increas- 
ing the  dose  about  half  an  hour  before  tiie  first  dressing.  Wiieii  possible, 
it  is  best  to  change  the  dressing  for  the'  first  time  under  an  aiuesthetic, 
Dilliculty  of  feeding  was  in  tliis  case  got  over  by  means  of  a  tube 
and  funnel.  Siie  had  all  her  nourishment  for  a  fortnight  by  this 
method.     Abs(dute   fixation  of  the    head  was   secured  by  using  large 


Fig.  198. 


Fig.  199. 


Utilisation  of  red  margin  of  upper  lip  for  the  restoration  of  the  orifice  of  the  mouth. 
(Esmarch  and  Kowalzig.) 


sand-bags  on  either  side  of  the  head  with  a  strong  brow  band  across 
the  forehead." 

Restoration  of  Mouth. — This  is  sometimes  required  when  extreme 
narrowing  follows  on  an  operation  for  removal  of  the  lower  lii),  in  which 
the  surgeon  has  been  compelled  to  trench  upon  the  upper,  or  on 
cicatricial  healing  of  ulceration  due  to  burns,  lupus,  noma,  &c. 

In  cases  where  the  margin  of  the  lip  is  diseased  in  its  whole  extent, 
and  \vhere,  after  removal  of  the  disease,  the  mouth  may  become  too 
small,  a  part  of  the  red  margin  of  the  upper  lip  may  be  utilised  in  the 
restoration  of  the  orifice  of  the  month  (Figs.  198  and  199).  Sufficient 
of  the  vermilion  border  is  detached  from  the  upper  lip  to  allow  of  the 
strip  thus  made  loose  being  drawn  around  the  orifice  of  the  mouth  and 
forming  an  edge  for  the  lower  lip  without  tension. 

In  other  cases  the  Method  of  Dieflfenbach  may  be  employed  in  these 
cases  (Figs.  200  and  201). 

This  surgeon,  so  famous  for  his  plastic  skill,  proceeded  somewhat 
thus  :  Two  lateral  incisions  are  carried  from  the  opening  of  the  mouth 
through  the  whole  thickness  of  the  cheek,  sufficiently  far  to  ensure  the 
new  mouth  being  of  proper  size.  After  this  the  mucous  membrane  is 
sufficiently  detaclied  (a  matter  often  difficult  to  secure  without  causing 
subsequent  sloughing,  owing  to  the  cicatricial  condition  of  the  parts) 
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from  the  skin  to  allow  of  its  being  stitched  as  an  edging  all  round  the 
ojiening  of  the  new  mouth.  Very  sharp  knives  are  especiall}'  needed  here. 
The  surgeon  must  aim  especially  at  securing  that  the  skin  and  mucous 
membrane  meet  exactly  at  the  angles  of  the  new  mouth,  for  if  primary 
union  of  the  skin  and  mucous  membrane  be  not  secured  here,  re-con- 
traction of  the  new  opening  will  certainly  follow.     In  some  cases,  instead 


Fig.  200. 


Fig.  201. 


/ 


Dieffenbach's  method  of  restoring  the  size  of  a  contracted  mouth . 
(Esmarch  and  Kowalzig.) 

of  dividing  the  whole  thickness  of  the  cheeks  by  lateral  incisions  it  is 
better  to  dissect  off  thick  triangular  flaps  of  skin  and  subcutaneous 
tissue  with  their  bases  placed  outwards  on  the  cheeks.  The  scar  tissue 
is  next  freely  divided  so  as  to  sufliciently  enlarge  the  mouth.     The  flaps 


Fig.  202. 


Fig.  203. 


The  dotted  lines  show  the  opera- 
tion of  Sedillot,  the  continuous  ones 
that  of  DiefEenbach,  for  making  a 
new  upper  lip.     (After  Serre.) 


Restoration  of  one  angle  of  the 
mouth.     (After  Serre.) 


are  then  turned  inwards  and  sutured  to  the  mucous  membrane  so  as  to 
form  satisfactory  new  angles,  and  prevent  any  re-contraction. 

To  prevent  re-contraction  Hiiter  has  advised  the  wearing  of  a  dilator 
made  of  ebony  or  hard  india-rubber,  of  the  shape  of  a  funnel,  with  two 
rims  to  maintain  it  in  place. 

Upper  Lip. 

(i.)  Operation  of  S6dillot  by  Vertical  Flaps  (Fig.  202). — Flaps 
quadrangular  in  shape  are  raised  by  the  following  incisions  :    (i)  the 
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internnl  ono,  sti\rtinf^  IVoin  ii  point  mitlway  between  the  uu^l<!  of  the 
luoiitli  ami  the  lower  eyelid,  iind  ending'  usually  at  a  point  on  a  level 
with  the  prominence  of"  the  chin  ;  (j)  a  horizontal  one  passinj,' (tiitwards 
IVoni  the  lower  end  of  the  first  for  half  an  inch  to  two  inches  ;  and  (j)  a 
second  vertical  incision  passing  upwanls  from  the  outer  end  of  the 
horizontal  one  to  a  point  on  a  level  with  the  ala  of  the  nose. 

These  flaps,  comprising  the  whole  thickness  of  the  cheeks,  are 
moved  inwards  so  that  their  lower  extremities  meet  vertically  in  the 
middle  line. 

(ii.)  Operation  of  DiofTonbach  and  Chauvel  by  Vertical  Flaps. — 
Here  the  flaps  are  cut  in  the  reverse  direction  from  tliat  of  Sedillot. 
This  method  is  to  be  preferred,  as,  owing  to  the  base  being  below, 
there  is  less  tendency  for  the  new  lip  to  be  raised  by  the  contraction  of 
the  scar,  and  thus  to  expose  the  upi)er  teeth  (Fig.  202). 

(iii.)  Operation  by  Lateral  Flaps. — Here  the  Haps  are  taken  laterally 
from  the  cheeks.     They  should  be  cut  of  the  full  depth  of  the  new  lip, 

Fiu.  204. 


(Tillmanns.^ 


and  at  their  outer  extremities  should  curve  downwards  so  as  to  diminish 
the  tension.*  Tlieir  inner  extremities  are  united  in  the  middle  line 
below  the  nose. 

(iv.)  Serre's  Operation  for  Restoring  One  Angle  of  the  Mouth. — 
Figs.  189  and  203  show  the  steps  which  would  be  adapted  for  restoring 
one  angle  of  the  mouth,  which  has  been  distorted  by  cicatricial 
contraction ;  a  similar  proceeding  being  available  for  a  growth 
situated  here. 

Restoration  of  Defects  on  the  Cheek. — While  surgical  interference 
is  less  frequently  called  for  here  than  for  restoration  of  the  lip,  greater 
difficulties  are  present.  The  chief  of  these  are  the  less  mobile  con- 
dition of  the  part,  the  vicinity  of  the  f\icial  nerve  and  parotid  duct,  and 
in  many  cases  tlie  fact  that  morbid  conditions  causing  cicatricial 
contraction  and  fixity  are  often  met  with  here.  The  widely  different 
nature  of  the  operative  steps  required  now  will  be  seen  when  the  chief 

•  Dr.  Port,  of  New  York,  who  figures  this  operation  and  numerous  other  methods 
from  Szymanowski  {Ilandb.  d.  Chir.  Med.,  Brauaschweig,  1870),  laj'S  stress  upon  this 
precaution  {Inter.  Kncyr.  Surg.,  vol.  v.  p.  489). 
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indications    for    restoration    of  the  cheek  are  considered,  viz.,    those 
arising  after  removal  of  such  growths  as  epithelioma,  and  such  cases  as 

Fig.  205. 


One  method  of  closing  a  gap  in  the  cheek  by  a  gap  from  the  neck. 

those  after  gunshot  injury  or  cancrum  oris.  In  these  two  last  not  only 
is  there  the  deficiency  to  remedy  but  this  is  probably  hide-bound  at  its 
periphery,  and  a  varying  degree  of  ankylosis  of  the  jaw  is  often  present 

Fig.  206. 


Israel's  method  of  closing  a  gap  in  the  cheek  by  a  flap  taken  from  the  neck  : 
this  flap  may  have  to  reach  almost  to  the  clavicle.  The  flap  is  reversed,  and  its 
outer  surface  skin-grafted  or  covered  in  by  a  second  flap.  (Esmarch  and 
Kowalzis:.) 
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fts  well,  b'orliiiuiti'ly  tliese  cjiscs  iii'o  uncoinnion.  M^'  space  will  only 
iillow  1110  to  allude  to  two  classes  of"  cases,  (A.)  Where  there  is  a  hir^e 
pi))  and  little  or  nothinf,'  to  be  f,'ot  IVoni  tlio  cheek.  Siu^li  a  case  results 
from  extensive  removal  of  an  epithelioma  of  the  buccal  mucous  mem- 
brane. My  experience  is  that  it  is  useless  in  tliese  cases  to  slit  the  cheek 
nnd  then  dissect  out  the  epithelioma,  leaving  the  skin.  Keappearance  of 
the  disease  is  certain.  If  any  operation  is  undertaken  the  wliolc  thick- 
ness of  the  cheek  iiiiist  be  widely  removed.  The  prof^nosis  is  always 
grave,  and  the  gravity  increases  with  the  dilliculties  of  the  operation  the 
farther  back  the  mucous  membrane  is  involved. 

The  surgeon  who  has  to  fill  in  a  large*  gap  in  the  check  where  the 
only  skin  left  is  that  fixed  above 


to  the  malar  bone  and  infraorbital 
region  and  below  to  the  mandible, 
can  take  his  flap  from  the  forehead 
or  the  neck.  The  former  skin  has 
the  advantage  of  being  hairless,  but 
the  resulting  deformity  is  greater. 
The  pedicle  of  the  flap  lies  here 
above  the  root  of  the  nose  or  the 
zygoma. +  If  the  flap  is  taken  from 
the  neck  (Figs.  205  to  207),  the 
scarring  is  much  less,  but  the  vas- 
cularity is  not  so  good,  and  if  the 
flail  contain  hairs  it  must  either 
not  be  inverted,  as  hairs  will  con- 
tinue to  grow  into  the  mouth  in- 
definitely, or,  if  this  is  necessary, 
the  pedicle  must  start  well  below 
the  jaw  so  that  the  flap,  which  will 
have  to  extend  nearly  to  the  clavicle, 
is  hairless.  A  considerable  area  will 
thus  have  to  be  "jumped"  when 
the  flap  is  sutured  in  position.  At 
a  later  stage  the  pedicle  must  be 
divided  and  the  flap  trimmed  and 
fitted    into    its    place.     I    do    not 


Fig.  207. 


To  show,  diagrammatically,  one  method 
of  closing  a  defect  in  the  cheek.  A.  Area 
involving  entire  thickness  of  cheek  ex- 
cised. B.  Flap  carried  up  from  the  neck 
and  inverted  so  that  its  cutaneous  surface 
replaced  the  mucous  membrane  of  the 
cheek.  It  was  sutured  to  the  gum  above 
and  below  and  adhered  readily,  c.  Flap 
glided  up  from  the  neck  to  cover  the  raw 
surface  of  B.  D.  Flap  glided  downwards 
for  the  same  purpose.    (Haynes.) 


recommend  the  use  of  double  flaps, 

owing  to  the  great  interference  with  soft  parts  which  is  entailed  in 
patients  whose  vitality  is  often  by  no  means  good,  and  who  are  not 
well  adapted  for  prolonged  anaesthesia.     The  surface  of  the  inverted 


•  Where  the  gap  is  a  moderate  one  but  too  large  to  admit  of  being  closed  by  under- 
mining and  gliding  the  edges  of  the  tissues  left,  a  flap  may  sometimes  be  taken  from  the 
masseteric  region  with  its  base  near  the  gap.  The  flap  is  turned  forwards  so  that  its  skin 
sin-face  looks  into  the  moutli,  the  raw  surface  being  grafted.  This  is  only  applicable  to 
cases  where  the  skin  is  witliout  hairs.  Care  must  be  taken  not  to  injure  the  parotid  gland 
and  duct,  and  as  far  as  possible,  the  branches  of  the  facial  nerve. 

t  Senn,  in  a  case  in  which  the  entire  cheek  had  been  removed  for  epithelioma,  turned 
down  a  fronto-parietal  flap — the  patient  was  the  subject  of  extensive  alopecia — so  that  the 
skin  surface  replaced  the  mucous  membrane.  A  flap  from  the  neck  and  an  additional  one 
from  the  scalp  covered  the  raw  surface  and  maintained  the  blood  supply  {Ann.  of  Siirff., 
Oct.,  1904,  p.  601). 
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flap  should  be  grafted  by  Thiersch's  method  at  the  time.  Tlie  wound 
in  the  neck  will  be  mainly  closed  after  the  edges  are  undermined,  the 
rest  being  effected  by  skin-grafting.     As  in  the  case  of  the  lower  lip, 


Fig.  208. 


(Esmarch  and  Kowalzig.) 
Fig.  209. 


(Esmaix-h  and  Kowalzig.) 


Fig.  210. 


(Esmarch  and  Kowalzig.) 

the  question  of  taking  the  flap  from  the  arm  in  suitable  cases  (p.  540) 
must  be  considered. 

(B.)  In  cases  where  the  chief  condition  calling  for  repair  is  not  so 
much  a  deficiency  of  skin  as  cicatricial  contraction  of  the  mucous 
membrane  and  fixity  of  the  jaw,  Grussenbauer's  method  in  two  stages 
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sliould  1)0  oniployod.  All  cicatricial  tissue  Imviiif^  been  removed  and 
divided  and  the  nn)utli  opened  as  far  as  possible,  a  flap  of  skin  and 
subcutaneous  tissue  witb  its  bast;  situat<'d  over  the  nnisseter,  or,  if  need- 
ful, still  further  back  in  fi'ont  of  the  lobule,  is  dissected  up  between  this 
muscle  and  the  t,'ap.  It  is  then  turned  into  the  mouth  round  the  anterior 
edge  of  the  masseter  and  sutured  to  the  mucous  membrane  over  the  internal 
pterygoid  with  sterilised  catgut  on  fine  curved  needles.  In  about  four 
weeks,  when  the  vascularity  of  the  flap  around  its  edges  is  assured,  the 
base  and  posterior  part  of  the  flap  are  dissected  up  and  turned  forwards 
into  the  renniining  part  of  the  gap  to  form  a  new  angle.  It  is  then 
grafted  or  covered  with  a  second  flap  taken  from  below  the  mandible.  Of 
the  objections  to  double  flaps  in  these  cases  I  have  spoken  above.  The 
same  assiduous  attention  will  be  required  as  in  other  cases  of  fixity  of 
the  jaws  (p.  542),  and  Esmarcb's  modified  operation  (p.  513)  ma}'  be 
required. 

In  extensive  gaps  in  children,  Tvliere  the  confined  position  is  better 
borne,  the  flap  may  be  taken  from  the  inner  side  of  the  arm,  the  parts 
being  secured  b}'  plaster  of  Paris  (p.  538).  In  those  ver^^  rare  cases 
where  after  injury  or  sloughing  the  nose,  upper  lip,  lower  lids  and  cheeks 
have  disappeared,  a  paper  by  Senn  {New  York  Med.  Journ.,  June  20, 
1903)  may  be  consulted.  Here  a  huge  flap  was  taken  from  the  scalp. 
The  operative  procedure  was  divided  into  about  ten  stages.  Fig.  204 
shows  a  method  introduced  especially  for  closing  a  gap  on  the  scalp, 
which,  used  on  a  small  scale,  and  combined  with  Thiersch's  method  of 
grafting,  may  be  found  useful  on  the  face  or  cheek. 

Defects  of  the  Eyelids. — Figs.  208  to  209  show  different  methods 
of  curing  that  troublesome  condition  known  as  ectropion.  Fig.  210 
explains  how  a  growth  around  the  inner  canthus  may  be  removed 
without  deformity. 
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CHAPTER  IX. 
OPERATIONS  ON  THE  PALATE. 

OPERATIONS  FOR  CLEFT  PALATE— REMOVAL  OF 
GROWTHS  OF  THE  PALATE. 

OPERATIONS  FOR  CLEFT  PALATE  (Figs.  211  to  242). 

Age  for  Operation. — The  tendenc}'  here  is  to  operate  at  earlier  dates 
than  heretofore,  on  account  of  the  gain  of  better  power  in  taking  food 
and  the  earlier  improvement  in  the  voice.  Before  deciding  on  this 
point,  each  operator  must  take  into  consideration  the  general  health, 
the  vitalit}'  and  nutrition  of  the  patient,  together  with  the  width  and 
length  of  the  cleft,  the  degree  of  delicacy  of  the  tissues  bounding  it,  the 
size  of  the  mouth,  the  height  of  the  vault  of  the  palate  (p.  550),  and, 
lastl3s  his  own  operative  skill  in  this  particular  field  of  surgery.  The 
surgeon  will  do  well  to  remember  that  it  does  not  in  the  least  follow 
that  because  operators  of  special  experience  have  operated  successfully 
in  the  first  few  weeks  or  months,  it  will  be  wise  for  him — a  man, 
perhaps,  of  much  smaller  operative  experience — to  do  so  also.  This 
matter  has  been  referred  to  before  (p.  516).  What  is  wanting  and  what 
would  help  us  greatly  is  a  detailed  list  of  cases  operated  upon  in  early 
life,  with  all  the  results.  And  the  same  advice  applies  to  the  amount 
attempted  at  one  operation.  Because  nearly  all*  authorities  on  this 
matter  advise  closure  of  the  whole  cleft  at  a  sitting,  it  does  not  follow 
that  this  is  a  wise  course  for  those  to  pursue  whose  opportunities  have 
been  much  fewer.  With  regard  to  the  argument  that  cleft  palates 
require  operating  upon  in  infancy,  because  of  the  difiiculty  of  nourishing 
the  patients,!  I  would  reply  that  this  difficulty  can  generally  be  met  by 


*  Mr.  G.  A.  Wright,  of  Manchester  aud  the  Pendlebury  Children's  Hospital,  is  an 
exception.  In  quite  young  children  with  complete  clefts  he  considers  it  an  advantage  to 
close  the  soft  palate  alone  first,  and  the  hard  a  few  months  afterwards  (^Diseases  of 
Children,  third  ed.,  p.  165).  The  soft  palate  is  the  essential  part  in  which  to  secure 
primary  union  (p.  552). 

f  Cases  are  very  rare  in  which  sufficient  food  cannot  be  given  by  one  of  the  following 
methods  (especially  after  any  co-existing  hare-lip  has  been  closed),  if  only  sufficient  pains 
are  persevered  with — viz.,  a  small  spoon  passed  well  back  into  the  mouth  ;  a  feeding- 
bottle  with  a  teat  big  enough  to  fill  the  gap,  the  teat  being  perforated  underneath  for  the 
escape  of  the  milk,  only  a  little  being  given  at  a  time  ;  an  ordinary  feeding-bottle,  with 
a  leaf -like  piece  of  india-rubber  attached  above  the  teat,  so  as  to  fill  up  the  gap  (as  advised 
by  Mr.  Coles) ;  finally,  sometimes  deglutition  will  be  facilitated  if  the  nurse  closes  the 
nostrils  with  her  finger  and  thumb  every  time  the  child  swallows,  or  feeds  the  child  well 
propped  up.    It  is  often  advisable  to  take  these  cases  into  a  hospital  or  into  a  home,  and 
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persevering'  cavo,  and,  wlicre  this  is  not  tlic  ciiso,  tlic  little  patient  is  not 
liki'ly  to  be  in  u  state  fit  to  meet  what  is  one;  of  the  severest  operatiijns 
in  infancy. 

With  regard  to  the  voice,  while  there  is  no  doubt  that  the  earlier  a 
successful  oi)eration  is  performed  the  better  will  be  the  voice,  it  is 
possible  that  this  has  been  too  strongly  put  forward,  t(^  the  exclusion  of 
the  other  sidi'  oflhe  (jucstion.  Thus,  the  possibility  of  an  unsuccessful 
operation,  withthc  inevitable  loss  of  tissue,  and  scairingof  what  remains, 
has  been  too  much  kept  in  the  background.  And  children  under  two 
years  of  age  cannot  have  contracted  a  habit  of  speech  so  bad  as,  of  itself, 
to  call  for  operation  before  this  date.  Again,  the  fifth  year  is  the  earliest 
period  at  which  those  systenuitic  lessons  in  improving  the  speech,  which 
are  so  essential  a  part  of  the  after-treatment,  can  be  undertaken. 

The  late  jNIr.  Davies-Colley  {Traiia.  Med.  Hoc,  v<d.  xix.,  1896,  p.  70) 
stated  that  when  he  had  the  opportunity  of  choosing  the  age  he  pre- 
ferred fourteen  months.  Mr.  E.  Owen  {ibidem,  p.  68)  gave  his 
opinion  that  "  For  a  soft  palate,  the  child  being  in  good  health,  the 
time  for  operating  is  somewhere  in  the  first  six  months,  I  think.  For 
a  hard  and  soft  palate  together,  it  is,  I  tliink,  in  the  second  year." 
Later  on  the  same  surgeon  [Clejt  Palate  and  ILire-Lip,  p.  41)  considers 
that  the  most  favourable  time  for  operating  (by  Brophy's  method, 
described  below,  p.  570)  is  between  the  ages  of  two  weeks  and  three 
months.  Mr.  Clutton  {St.  Thomas's  Hosp.  Rep.,  1896,  vol.  xxv.  p.  121) 
writes:  "I  believe  that  a  very  large  proportion  of  the  worst  cases  of 
cleft  palate  can  be  safely  operated  upon  before  the  second  year  is  com- 
pleted." Mr.  W.  A.  Lane  {Cleft  Palate  and  Hare-Lip,  1905,  p.  42,  writes  : 
"The  best  time  is  the  day  after  birth,  or  as  soon  after  that  as  possible." 

Writing  as  I  do  for  the  guidance  of  many  of  my  younger  brethren, 
I  consider  that,  unless  Bropliy's  method  is  proved  by  a  7uimbcrof  published 
cases  to  give  better  results,  which  from  those  related  by  Mr.  Berry  and 
Dr.  Ferguson  of  Chicago  (pp.  572,  573)  appears  to  me  to  be  extremely 
unlikely,  the  end  of  the  first  year  should  be  reached  before  a  cleft  of 
the  soft  palate  should  be  operated  upon,  and  then  only  under  favour- 
able conditions,  and  that  the  patient  should  be  two  years  old,  at  least, 
before  a  complete  cleft  is  operated  upon.  As  experience  is  gained, 
operations  may,  no  doubt,  be  performed  successfully  at  an  earlier  date, 
but  at  any  time  during  the  first  year  of  life  the  risks  of  failure  are 
great,  owing  to  the  effects  of  haemorrhage,  the  readiness  with  which 
convulsions  are  excited,  the  liability  to  bronchitis  and  diarrhoea,  and, 
lastly,  the  delicacy  of  the  soft  parts  and  the  readiness  with  which 
they  tear.  I  am  very  glad  to  be  supported  here  by  an  old  friend, 
G.  A.  Wright,  formerly  Surgeon  to  the  Children's  Hospital  at  Pendle- 
bury,  Manchester,  and  also  Surgeon  to  the  Manchester  Infirmary.  Thi? 
autiujrity  states  (Ashby  and  Wright's  Diseases  of  CJtildrcn,  p.  171)  : 
"  We  are  not  inclined  to  attempt  closure  of  a  severe  case  of  cleft  of 
both  hard  and  soft  palates  earlier  than  the  third  year  at  soonest."  Mr. 
Berry's  advice  {Brit.  Med.  Journ.,  Oct.  7,  1905)  from  an  experience  of 
67   cases   is    as  follows  : — "  I  have  never  operated  during  the   first 

put  them  under  the  care  of  a  specially  trained  nurse.  The  nutrition  is  usually  at  once 
improved,  and  the  mother  can  be  taught  to  maintain  the  improvement  until  the  child  is 
about  two  vears  old. 
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twenty-two  months  of  life,  believing  as  I  do,  that  some  time  during  the 
third  year  of  life  is,  in  the  vast  majorit}'  of  cases,  the  time  at  which 
the  operation  is  undertaken  with  most  advantages  to  the  patient."  Mr. 
K.  W.  Murray,  of  Liverpool,  whose  name  carries  great  weight,  prefers, 
"  as  a  general  rule,  to  postpone  operating  upon  the  palate  until  the  child 
is  between  two  and  three  years  of  age,  and  then  at  one  operation  com- 
pletely close  the  cleft  "  {Brit.  Med.  Joiirn.,  Feb.  3,  1906,  p.  245).  I 
may  add  that  American  surgeons  whose  eagerness  to  make  trial  of  new 
methods  is  well  known,  are  not,  as  a  rule,  in  favour  of  very  earl}'- 
operations,  preferring  the  age  of  three  to  four,  or  later  {Trans.  Philad. 
Acad,  of  Surg.,  Feb.  i,  1904 ;  Ann.  of  Surg,,  June  1904,  p.  1029  ;  Trans. 
Neiv  York  Surg.  Soc,  Oct.  25,  1905  ;  Ann.  of  Surg.,  Jan.  1906,  p.  136). 
AVhile  I  am  in  entire  agreement  with  this  view,  I  will  take  this 
oi)portunity  of  advising  m}'  younger  readers,  whichever  course  they 
follow,  to  operate  on  one  uniform  plan,  so  as  to  secure  as  much  skill 
as  possible  in  an  operation  which  is  not  very  common. 

Order  of  Operation  on  Lip  and  Palate. — Another  question  that  has 
been  raised  with  regard  to  operations  on  cases  of  cleft  palate  in 
infants  is  whether  the  cleft  palate  or  the  hare-lip,  which  usually 
complicates  the  cases,  should  be  taken  in  hand  first.  Mr.  W.  A. 
Lane  has  strongly  advocated  [loc.  supra  cit.)  leaving  the  hare-lip  until 
the  cleft  palate  is  closed,  as  the  gap  in  the  lip  facilitates  closing  the 
cleft  in  the  palate.  This  is,  no  doubt,  a  very  important  point,  but  there 
are  others  to  be  considered.  In  most  cases  Mr.  Lane,  who  considers 
the  first  few  days  after  birth  as  the  best  time  for  operation  {infra,  p.  563) 
completes  both  operations  under  the  same  anaesthesia  {infra,  p.  570). 
Those  who  do  not  possess  Mr.  Lane's  especial  experience  and  skill 
must  consider  what  will  be  the  condition  of  the  child  if  tlie  operations 
performed  in  the  very  early  days  of  life  fail.  "While  I  admit  that  the 
gap  in  the  lip  renders  operations  on  the  palate  easier,  I  consider  that 
this  point  will  be  found  to  lose  much  of  its  importance.  If,  as  I  advise, 
the  hare-lip,  for  the  sake  of  the  child's  nutrition  and  the  feelings  of 
the  mother,  has  been  closed  when  the  infant  was  two  to  three  months 
old,  and  if,  when  the  cleft  palate  is  taken  in  hand  at  about  the  age 
of  two  to  three  years,  it  is  found  that  the  lip  is  very  tight  and 
interferes  with  the  satisfactory  use  of  a  gag,  there  should  be  no  doubt 
whatever  as  to  slitting  the  lip  before  an  attempt  is  made  to  close  the 
palate.  I  have  found  the  adoption  of  this  step  and  closing  the  slit 
after  the  operation  on  the  palate  give  most  satisfactory  results.  But 
it  will  very  rarely  be  required  if  a  gag  of  proper  size  is  provided.  Such 
is  easil}--  obtained  at  the  present  day,  with  a  little  trouble. 

Severity  of  the  Case  and  Kind  of  Patient. — It  is  not  so  much  the 
extent  of  the  fissure — whether  the  soft  palate  is  alone  aifected,  partially 
or  completely,  whether  that  common  form  in  which  the  cleft  involves 
the  soft  and  a  portion  of  the  hard  is  present,  or  whether  the  whole  part 
is  split — that  is  of  importance,  as  the  width  of  the  cleft  and  the  thick- 
ness of  the  tissues  which  bound  it.  Sir  W.  Fergusson  was,  I  believe,  the 
first  who  pointed  out  the  influence  which  the  height  of  the  vault  of  the 
hard  palate  has  upon  an  ojieration  for  closing  a  cleft  of  it.  He  showed 
that  the  higher  the  vault  the  more  easy  is  it  to  dissect  down  flaps  of 
muco-periosteum  ;  while,  on  the  other  hand,  the  less  arched  the  vault, 
the  greater  is  the  difficulty  in  getting  sufiicient  flaps.     Other  points  of 
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Durham's  needles  of 
different  patterns. 

Fig.  212. 


importance  arc  tlio  sizo  of  the  nioiitli,  11  very  luirrow  or    small    one 

interforinj^'  with  the  nse  of  tiic  needful  instrnmeiits  ;  and,    (inally  (a 

point  always  to  be  noted),  the  len^'th  of 

the  palate,  for  the    shorter  this    is,   the 

moreimpossihle  will  it  he  for  this  to  touch 

the  pharynx  later  on,  however  perfectly  it 

has  been   united,  and   the  more  nnirked, 

consequently,   will  be   the   nasal   tone    of 

the  voice. 

Other  points  of  importance,  but  not 
connected  especially  with  the  cleft,  are 
those  which  bear  upon  the  general  health 
of  the  patient — viz.,  fretfulness,  or  a  sunny 
temper  ;  greediness,  as  likely  to  cause  bolt- 
ing of  surreptitious  food ;  coexisting  ear 
disease,  or  congenital  syphilis  ;  whether 
the  child  has  had  the  usual  illnesses 
and  exanthemata — an  attack  of  whooping- 
cough,  scarlet  fever,  mumps,  or  measles 
interfering  much  with  the  result  of  an 
operation. 

Amount  to  he  closed  at  One  Sittin<i,  and 

Order  of  Operation  on  the  Palate. — Where 

the    cleft     involves    both     palates,     that 

through  the  soft  is  usually  taken  first,  the 

severer  operation  being  left  till  later.     As 

to  the  amount  which  should  be  attempted 

at  the  first   sitting,  each   case   must   be 

decided  by  itself,  according  to  the  experi- 
ence of  the  oi^erator,  the  severity  of  the 

case,  and  the  safety  with  which  the  anes- 
thetic is  taken.     Sir  T.  Smith,  one  of  our 

highest  authorities,  recommends  *  that  the 

whole  cleft  should  be  closed  at  one  sit- 
ting, "  unless  there  are  circumstances  of 

peculiar  difficulty  in  the  case.     When  the 

bringing   together    of   the  whole  cleft  in 

one   operation  would  necessitate   so  free 

a  division  of  the  soft  parts  as  to  endanger 

the  vitality  of  the  flaps,  it  is  advisable  to 

close  first  that  part  of  the  cleft  that  can 

be  most  easily  approximated,  whether  it 

be  the  hard  or  the  soft  palate." 

I   should    have    unhesitatingly   advised 

the    surgeon,    in    his    earlier    operations, 

only  to  attempt  to  close  those  parts  which 

come  readily  together  {vide  supra,  p.  548). 

Any  more  than  can  thus  be  closed  will 

only  be  so  at  the  expense  of  a  good  deal  of 

tension,  and  after  much  difficulty  and  a  varying  degi'ee  of  bruising,  &c. 
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Cleft  palate  needle, 
tubular. 


*  Diet  of  Siuuj.,  ait.  ■•  Cleft  I'alatc." 
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Mr.  Berry's  words  {loc.  supra  cit.)  emphatically  support  this  advice : 
"  If  there  has  been  much  difficulty  in  getting  the  edges  of  the  soft 
palate  together,  it  is  better  to  leave  the  anterior  part  of  the  hard 
palate  to  be  closed  by  a  subsequent  operation — wliich  can  always  be 
done  if  the  posterior  part  has  been  closed — rather  tlian  to  run  the  risk 
of  spoiling  the  whole  operation  by  endangering  the  vitality  of  the  flap. 
It  cannot,  in  my  opinion,  be  too  strongly  insisted  upon  that  for  the 
purposes  of  good  articulation  it  is  essential  that  the  soft  palate  should 
be  well  formed.  It  is  far  better  to  make  at  tlie  first  operation  a  good 
soft  palate  than  a  good  hard  j^alate.  A  hole  in 
the  hard  palate  can  always  be  closed  unless  exten- 
sive sloughing  has  occurred.  It  may,  on  the  other 
hand,  be  extremely  difficult  to  make  a  good  and 
efficient  soft  palate,  if  the  first  operation  has  been 
followed  by  a  faulty  union  of  this  part."  Adenoids 
or  enlarged  tonsils  should  be  removed  several 
■weeks  before,  any  mucopurulent  nasal  discharge 
as  thoroughly  dealt  with  as  possible,  and  the 
presence  of  carious  teeth  must  be  attended  to 
as  possible  sources  of  infection,  and  to  ensure 
stability  for  the  gag. 

Operations    on   the    Soft   Palate.  —  The 

instruments  which  would  be  required  for  closing 
a  complete  cleft  of  the  palate  may  be  enumerated 
here  once  for  all.  One  double-edged  and  one 
blunt-pointed  knife  (like  a  large  tenotomy-knife 
on  a  long  handle),  one  pair  of  dissecting-forceps, 
and  one  with  fine  tenaculum  or  mouse-tooth  ends, 
several  needles  of  different  patterns  with  eyes  at 
the  point,  or  a  supply  of  small  needles  of  different 
curves,  to  be  used  with  a  holder,  a  stout  aneurysm- 
needle,  four  raspatories  of  varying  curve  and 
strength,*  a  pair  of  curved  scissors  (with  a  5-inch 
curve)  for  detaching  the  soft  palate  from  the  hard, 
one  of  Sir  T.  Smith's  gags,t  which  has  previousl}'^ 
been  found  to  fit  the  patient,  and  sponge-holders. 
In  addition  to  the  above,  a  tubular  needle  with  a 
reel  for  passing  wire,  and  a  wire-twister,  will  be 
found  useful. 

The  patient's  stomach  being  just  empty,  so 
that  he  shall  not  vomit  during  the  operation, 
nor  want  food  immediately  after,  he  is  placed  on  a  suitable  narrow 
table,  and  in  a  good  light.  As  soon  as  he  is  well  under  the  anes- 
thetic (A.  C.  E.  or  chloroform),  his  hands  and  arms  are  secured  in 
a  jack-towel,  one  being  always  left  within  reach  of  the  anesthetist. 


;!l, 


Cleft  palate  needle. 
Durham's  double  curve. 


*  If  the  cleft  encroach  at  all  upon  the  back  of  the  hard  palate,  and  in  cases 
where  the  soft  is  alone  affected  and  the  cleft  a  wide  one,  some  raising  of  the  muco- 
periosteum  and  separation  of  the  soft  parts  at  the  junction  of  the  hard  and  soft  palates 
(p.  557)  will  be  needed  to  civoid  tension  of  the  flaps. 

t  Those  usually  sold  are  much  too  large  and  clumsy.  A  choice  of  three  sizes  should 
be  at  hand,  and  the  most  fitting  one  selected  beforehand.  Whitehead's  modification  of 
the  above  gag  is  a  useful  one. 
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'i'hon  oitliiT  tilt'  licud  and  slioiiMcrs  jirc  suitably  projtpod  up  with  (ii-iii 
pillows,  or,  as  I  much  i)r('(cr,  tlic  head  is  dropped  at  a  ri^dit  au^de 
to  the  spino,  over  the  (Mid  of  the  table,  where  it  is  supported  Ijy  n 
sittinf^  assistant.  This  method,  whicdi  wo  owe  to  Hose,  of  lierlin,  lias 
the  great  advantages  of  giving  thorough  exposure  of  the  ])arts  now 
well  under  the  surgeon's  control,  and  of  allowing  the  blood  to  collect  in 
the  upjier  naso-pjiarvnx.  The  cong<'stion  of  tlu;  parts  which  sometimes 
folhnvs  is  usually  tempoi-ary.  Sir  T.  Smith's  gag  is  next  introduced, 
tlie  tongue  tucked  under  the  central  plate,  and  the  jaws  widely  opened. 
The  gag,  which  it  is  well  not  to  tic,  is  then  held  by  an  assistant,  who 
at  the  same  time  supports  the  head  and  moves  it  to  suit  the  operator. 
Anotlier  assistant  hands  instruments  and  gives  other  help,  while 
sponges  are  wrung  out  and  supplied  on  holders  by  a  nurse.  Two 
])oints  require  attention  at  this  stage  :  (i)  The  gag  should  be  satis- 
factorily adjusted  once  for  all.  In  litting  the  tongue-piece,  care  should 
be  taken  that  the  base  of  the  tongue  is  not  jammed  over  the  entrance 
of  the  larynx.  It  is  a  help,  sometimes,  to  draw  the  tongue  forwards 
and  to  one  side  with  forcejis  or  a  silk  loop.  (2)  Before  commencing 
the  oi)eration  the  surgeon  should  assure  himself  not  only  that  the 
breathing  is  regular,  but  also  that  tlie  patient  is  deeplij  luider  the 
iniluence  of  the  aiunesthetie,  without  abolition  of  the  laryngeal  reflex. 
If  this  point  be  secured,  without  aii}^  hurrying  at  this  stage,  the 
subsequent  interruptions  for  the  administration  of  further  anaesthetic 
will  be  few  and  brief. 

The  edges  of  the  cleft  are  first  pared  in  the  following  w'ay — viz.,  by 
holding  in  the  tenaculum-forceps  the  tip  of  one-half  of  the  uvula, 
thus  making  the  soft  palate  tense,  and  then  transfixing  the  centre  of 
each  cleft  alternately  with  a  double-edged  tenotome,  cutting  first  up 
and  then  down.  In  either  case  the  whole  of  each  side  should  be 
made  raw,  and  with  as  wdde  a  surface  as  possible ;  it  is  the  anterior 
angle  and  the  tip  of  the  uvula  wdiich  are  liable  to  remain  uiu'efrcshed. 
As  far  as  possible  this  should  be  the  only  occasion  on  which  the  flaps 
are  touched  with  the  forceps. 

The  sutures  may  be  made  of  "svire  (without  kinks),  salmon-gut,  and 
horsehair.  Of  these  Sir  T.  Smith  j^refers  wire  for  the  hard  palate 
and  for  any  part  of  the  soft  in  front  of  the  uvula,  preferring  horsehair 
for  the  uvula  itself. 

Each  surgeon  will,  in  difficult  cases,  find  advantage  from  being  used 
to  certain  sutures.  If  the  operator  have  tubular  needles,  and  if  both 
sides  of  the  cleft  can  be  spanned  at  once,  he  will  find  it  very  easy  to 
work  with  silver  wire.  Salmon-gut  and  horsehair  seem  to  me  to  be 
the  least  irritating  next  to  wire,  and  very  easy  to  work  with  after  being 
softened  by  boiling.  Silk,  however  carefully  sterilised  it  may  be  at 
first,  is  always  liable  to  cause  suppuration  and  ulceration  along  the 
tracks  of  the  sutures,  and  to  necessitate  their  removal  before  the  line 
of  union  is  sound.  Wire,  salmon-gut,  and  horsehair  may,  if  not  tied 
too  tightly,  be  left  for  an  indefinite  time. 

The  following  methods  will  be  found  useful,  according  to  the  width 
of  the  cleft,  and  the  needles  used  :  (i)  If  a  tubular  needle  be  at  hand, 
silver  wire  can  be  passed  with  great  facility,  if  the  cleft  be  a  narrow 
one,  save  in  the  case  of  the  uvula,  for  which  horsehair  should  be  used. 
If  the  cleft  be  a  wide  one,  the  sutures  may  be  passed  in  one  of  the 
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Fig.  214. 


following  ways :  (2)  A  slightly  curved  needle  in  a  handle  is  passed 
through  the  edge  on  one  side  into  the  cleft ;  it  is  then  threaded  with 
wire  and  withdrawn,  the  wire  is  disengaged,  the  needle  passed  similarly 
through  the  other  side,  and  threaded  with  the  end  already  passed  ;  this 
is  then  drawn  through  the  second  side  hy  removing  the  needle,  the 
wire  being  thus  brought  across  the  gap.  I  owe  my  knowledge  of  this, 
Mr.  Hardie's  very  simple  method,  to  an  old  friend,  G.  A.  Wright. 
(3)  Here  the  sutures  are  passed  with  small  semicircular  needles  on 
a  Hngedorn's  holder  or  in  Spencer  Wells's  forceps.  The  flaps  having 
been  pared,  the  tip  of  the  right  half  of  the  uvula  is  lightly  held  with 
forceps,  and  a  fine  semicircular  needle,  threaded  with  the  finest  silk- 
worm-gut, is    passed    from    before    backwards    through    its    base    and 

brought  out  into  the  cleft  ;  the  needle 
is  released  from  the  holder  and  drawn 
through.  It  is  then  readjusted  in  the 
holder,  the  tip  of  the  left  half  of  the 
uvula  is  similarly  held  on  the  stretch, 
and  the  needle  passed  again  into  the 
cleft  and  brought  out  from  behind  for- 
wards, transfixing  the  left  half  of  the 
uvula.  After  two  or  three  sutures  have 
been  introduced  in  this  way,  the  flaps, 
if  sufficiently  separated,  can  be  held 
so  close  together  by  drawing  gently  on 
them,  that  the  remaining  sutures  can  be 
passed  right  across  both  flaps  (C.  P. 
Childe,  Brit.  Med.  Journ.,  July  4,  1903, 

(4)  Fishing-gut   or  horsehair  is  intro- 
duced   b}'   pushing    a  loop  through    one 
side  by  an  almost  straight  ntevus-needle,  and  withdrawing  it  through 
the  opposite  side  by  a  similar  needle  which  has  a  suitable  slot  in  it, 
instead  of  an  eye  (Glutton). 


Loop-method  of  passing  sutures. 
(Mason.) 


(5)  Aveling's  :  A  double  loop  of  suture  (while  this  is  much  more  easily  done  with  silk 
the  objections  to  this  material  must  be  remembered)  is  passed  on  one  side,  and  the  loop 
drawn  out  of  the  mouth  and  held  by  an  assistant  ;  a  single  suture  is  then  passed  through 
the  other  side  at  a  point  opposite  to  this,  and  the  end  also  drawn  out  of  the  mouth  :  this 
single  suture  is  then  looped  into  the  double  one,  and  by  pulling  this  latter  back  the  single 
one  is  drawn  across  the  cleft.  (6)  Fergusson's  method  :  Here  it  is  intended  that  the  silk 
threads  passed  should  be  carriers  of  silver  wire,  which  is  to  constitute  the  permanent 
sutures.  The  obvious  objection  to  this  method  is  that  so  much  material  traverses  the 
delicate  flaps.  One  of  the  needles  shown  in  Fig.  211,  threaded  with  medium-sized  sterilised 
silk  about  sixteen  inches  long,  is  passed  through  the  oral  aspect  of  the  flap,  sufficiently  far 
from  its  margin  to  give  good  holding,  and  to  allow  for  paring,  if  this  has  not  been  done 
already.  The  loop  of  silk  (a)  is  next  seized  by  forceps,  introduced  within  the  cleft,  the 
needle  withdrawn,  and  the  loop  pulled  forward  sufficiently  to  be  laid  on  gauze  on  the  face, 
where  an  assistant  takes  charge  of  it.  The  same  thing  is  then  done  at  an  exactly  corre- 
sponding point  on  the  opposite  side.  By  loosely  threading  the  one  to  his  left  through  the 
one  to  his  right  (b,  c,  c),  and  gently  pulling  on  the  latter,  the  surgeon  safely  carries  the 
former  through  the  flap  that  lies  to  his  right  side  (Fig.  214).  He  then  takes  a  piece  of 
silver  wire  of  suitable  size,  about  six  inches  long,  and  doubling  half  an  inch  of  this  into 
a  hook  over  the  loop,  by  gently  pulling  on  the  free  ends  of  the  loop  he  draws  the  wire  into 
its  place  across  the  cleft. 
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The  second,  tliinl,  iiiul  louilh  inetliods  iire  the  easiest  of  all,  iuul 
will  meet  all  cases.  In  usin}^'  the  seeond,  in  which  the  iiecdh;  is 
passed  unthreaded,  it  is  a  great  hell),  as  one  of  the  surj^eon's  hands 
is  enj^nged  Inddinfj  the  needle  in  situ,  and  the  (Uher  i)eihai)s  in 
spongin*,',  if  an  assistant  or  nurse  kneel  on  a  pillow  at  his  right  side, 
and,  having  hoth  hands  (cleansed)  disengaged,  thread  the  needle. 

After  the  first  suture  is  passed  through  the  halves  of  the  uvula,  it 
should  he  used  to  nuike  the  edges  tense,  thus  dcjiug  away  witJi  any 
need  for  the  forceps.  Attention  should  he  paid  to  inserting  the  sutures 
at  a  sulHcient  distance  from  the  edge  and  a  due  distance  fn^ni  each 
other  so  as  to  equally  distribute  amongst  themselves  any  tension  that 
may  he  present.  In  passing  a  suture,  the  needle  point  should  he 
quickly  stabbed  through  at  the  intended  spot.  When  sufficient  sutures 
have  been  passed,  two  or  three  should  be  tied  (the  wire  being  twist(.'(l 
with  the  fingers,  with  a  twister  or  torsion-forcejis),  the  gut  and  horsehair 
requiring  a  third  knot.  Then,  if  there  is  too  much  tension  on  the  rest, 
longitudinal  incisions  nuiy  be  made  on  each  side  of,  and  parallel  to,  the 
cleft.  The  length  of  these  relieving  incisions  must  vary  ;  they  usually 
begin  on  a  level  with  the  highest  stitch  in  the  soft  palate,  and  run  back- 
wards close  to  the  teeth  in  front,  to  end  posteriorly  at  the  junction  of 
the  soft  palate  with  the  lateral  wall  of  the  pharynx.  Both  pillars  of 
the  fauces  should,  in  those  cases  which  really  require  it,  be  divided 
with  scissors  low  down.  This  not  only  relieves  tension,  but  allows  the 
palate  to  be  drawn  up  to  a  higher  level.  "  This  is  an  immense 
advantage  for  the  improvement  of  the  voice  "  (Glutton).  The  bleeding 
from  the  incisions  of  relief  will  be  severe,  but  yields  to  pressure  applied 
firmly,  and  all  tension  is  thus  relieved.  Throughout  the  operation  the 
bleeding  must  be  arrested  by  the  surgeon  himself,  or  by  careful  assist- 
ants making  pressure  firmly  on  the  right  spot  with  small  aseptic  sponges 
in  holders.  These  should  be  wrung  out  of  sterile  saline  solution  by 
sterile  hands.  Sterilised  adrenalin  solution  (i — looo)  is  very  useful. 
Pressure  duly  and  carefully  applied  may  be  relied  upon  to  arrest  the 
bleeding  without  damaging  the  flaps.  There  must  be  no  unnecessary 
manipulation  of  these,  and,  above  all,  no  bruising  of  them.  Dabbing 
sjionges  about  needlessly  does  no  good  as  regards  the  haemorrhage, 
while  it  is  harmful  in  exciting  exudation  of  nmcus  and  injuring  the 
soft  parts.  Any  clots  that  may  form  should  be  deftly  caught  in  a 
sponge  with  a  turn  of  the  wrist,  and  quickly  removed.  The  more  the 
surgeon  himself  does  the  sponging  the  better.  He  knows  best  how  to 
do  it;  he  sees  best  where  it  is  required,  and  his  looking  to  it  himself 
will  save  additional  hands  in  an  already  confined  space.  Sponges  on 
holders  should  be  handed  to  him,  singly,  by  an  assistant  who  is  kei)t 
supplied  with  them  by  a  nurse.  If  the  blood,  in  spite  of  the  above  pre- 
cautions, collect  in  the  pharynx  and  nose,  the  child  should  be  turned 
right  over,  the  head  held  by  the  hair,  and  the  blood  allowed  to  run  out 
into  a  basin  on  the  floor.  If  much  blood  get  into  the  stomach,  it  is  a 
certain  emetic. 

The  after-treatment  and  the  causes  of  failure  are  given  a  little  later 
at  pp.  574.  575- 

Operation  on  the  Hard  Palate. — An  incision  (Fig.  215)  is  made 

on  each  side  down  to  the  bone  witli  a  small  stout  scalpel,  from  a  point 
a  little  anterior  to  the  apex  of  the  cleft,  immediately  behind  the  lateral 
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incisor,  parallel  with  the  alveolar  margin,  back  to  one  opposite  to  and 
just  internal  to  the  last  molar  tooth,  and  reaching  from  the  anterior 
edge  of  the  cleft  to  the  posterior  edge  of  the  hard  palate.*  Through 
this  incision  raspatories  of  suitable  length  and  curve,  or  blunt-pointed 
scissors  curved  on  the  Hat,  are  introduced  next  to  the  bone  and  pushed 
inwards  till  their  points  appear  in  the  cleft.  By  movements  from  with- 
out inwards  antero-posteriorly  and  vice  versa,  the  mucous  membrane  and 
periosteum  are  separated  from  the  bone,  ever}'  possible  care  being  taken 

Fig.  215. 


The  chief  parts  concerned  in  the  operation  for  cleft  palate,  the  lateral  incision 
b,  c  through  the  mucous  membrane,  and  that  for  division  of  the  muscles,  «,  are 
shown  (v.  Esmarch  and  Kowalzig).  The  last  incision  is  largely  replaced  on  the 
Continent  by  detaching  the  hamular  process  after  Billroth's  method.  The 
chisel  is  introduced  upwards  and  inwards,  and  the  dislocation  of  the  process 
completed  with  an  elevator. 

to  raise  these  of  even  thickness  and  without  laceration  or  button-holing. 


*  A  word  of  caution  is  needed  here  and  with  regard  to  Fig.  215.  On  the  one  hand  the 
lateral  incisions  must  be  free  enough  to  allow  of  the  easy  separation  of  the  muco-periosteal 
flap  by  sweeps  of  the  elevator  not  only  from  within  outwards  but  also  from  before  back- 
wards and  from  behind  forwards.  On  the  other  hand  the  operator  must  be  careful  to 
leave  in  front  and  behind  pedicles  suflaciently  broad  for  the  nutrition  of  his  flaps.  The 
lateral  incision  in  Fig.  215  errs  in  the  respect  of  too  great  freedom.  If  in  addition  one 
were  also  made  for  division  of  the  muscles  (a  step  very  rarely  required  when  the  separation 
of  the  flaps  by  the  elevator  in  the  directions  indicated  above  has  been  really  adequate), 
sloughing  of  the  flaps  might  easily  follow.  Mr.  Berry  {l.oc.  sup.  c'lt.)  lays  stress  on  limiting 
these  incisions.  It  is  seldom  necessary  to  carry  them  farther  forwards  than  the  first  or 
second  premolar  tooth  in  young  children  or  the  first  or  second  molar  in  those  who  have 
cut  these  teeth."  Posteriorly  the  lateral  incisions  should  reach  to  the  junction  of  the  soft 
palate  with  the  lateral  wall  of  the  pharynx. 
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The  diic'f  difllculty  will  be  met  witii  at  the  two  ends  of  the  bony  cleft. 
Tf  the  anterior  extremity  of  the  ^'iip  reaches  as  far  as  a  point  just  beiiind 
the  incisors,  niiu-h  dilliculty  will  be  met  with  in  separating  the  muco- 
periosteum  here,  and  tlio  surffeon  will  do  well  to  be  provithid  witli  two 
or  three  small  raspatorii's  of  different  curves.  Mr.  Berry  advises,  where 
there  has  been  mucii  difhculty  in  getting  the  edges  of  the  soft  palate 
together,  "  it  is  better  to  leave  the  anterior  part  of  the  hard  palate  to  bo 
closed  by  a  subsequent  operation — which  can  always  be  done  if  the 
posterior  part  has  been  closed — rather  than  to  run  the  risk  of  spoiling  the 
whole  operation  by  endangering  the  vitality  of  the  flaps."  In  those  cases 
where  the  seiitum  nasi  is  attached  to  one  side  of  the  cleft  the  bringing 
down  of  a  flap  from  this  may  help  in  closing  the  front  part  of  the  cleft. 
Again,  at  the  junction  of  the  hard  and  soft  palates,  the  soft  parts  are 
firmly  bound  down  to  the  former  by  fibrous  tissue.  To  free  them  the 
raspatory  should  be  pushed  into  the  cleft  at  the  junction  of  the  oral  and 
nasal  mucous  membrane,  and  carefully  but  thoroughly  moved  from  side 
to  side  so  as  to  free  the  palate  here  completely.  A  pair  of  angular 
scissors  may  also  be  used,  one  blade  being  placed  under  the  muco- 
periosteum,  between  it  and  the  bone,  and  the  other  passed  through  the 
cleft,  above  the  soft  palate,  the  fibrous  tissue  being  thus  divided  close 
to  the  bony  palate.  A  third  spot  but  a  less  important  one  where 
difticulty  may  be  experienced,  is  the  attachment  of  the  soft  parts  in  the 
neighbourhood  of  the  hamular  process.  Here  a  curved  raspatory,  a 
blunt-jiointed  narrow  curved  bistoury,  or  curved  scissors — each  being 
kept  close  to  the  bone — must  be  thoroughly  used.  As  Mr.  Rose 
advises,  the  introduction  of  the  left  forefinger  into  the  incision  is  of 
great  assistance  in  effecting  the  separation  here  and  at  the  back  of  the 
hard  palate  with  precision  and  thoroughness.  The  thorough  separation 
of  the  soft  parts,  especially  at  the  junction  of  the  hard  and  soft  palate,  by 
relieving  all  tension  on  the  sutures,  and  hy  doing  away,  probably,  witli  the 
need  of  prolonging  backwards  the  lateral  incisions,  is  the  key  of  the  operation. 

With  regard  to  the  date  at  which  the  flaps  are  pared,  many  surgeons 
do  this  at  the  beginning  of  the  operation,  as  it  facilitates  the  free  use 
of  the  raspatory  in  raising  the  muco -periosteum  from  without  inwards. 
Mr.  Rose,  on  the  other  hand,  advises  that  the  paring  be  postponed 
until  the  flaps  have  been  detached,  as  the  raw  edges  are  thus  less  liable 
to  be  bruised  by  the  sponges,  and  with  the  flaps  loosened  the  margins 
can  be  pared  with  greater  accuracy.  I  recommend  that  his  advice  be 
followed. 

AVliile  the  soft  parts  are  thus  separated  the  h.Tmorrhage  will  be  free, 
but  always  yields  to  the  steps  advised  at  pp.  555  and  575. 

Tension  may  in  part  be  removed  by  prolonging  the  lateral  incisions 
backwards,  when  this  step  is  really  needful. 

When  all  bleeding  has  stopped,  the  lateral  incisions  and  any  made 
in  the  pillars  of  the  fauces  are  brushed  over  with  pure  carbolic  acid. 
Packing  of  these  with  gauze  is,  in  my  opinion  unnecessary  to  prevent 
haemorrhage.  Owing  to  tlie  difticulty  of  keeping  it  in  place  it  is 
unreliable  as  a  support  for  the  flaps.  The  sutures  are  then  inserted  as 
before  (p.  553),  wire  or  salmon-gut  being  used  here. 

Sir  T.  Smith  points  out  that,  in  bringing  together  the  halves  of  the 
palate,  care  must  be  taken  to  evert  the  edges  of  the  cleft  with  a  small 
double  hook  in  passing  and  securing  the  sutures. 
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In  those  cases  where  I  have  been  dissatisfied  as  to  the  complete  removal  of  tension  on 
the  flaps  I  have  passed  a  stout  silver  wire  suture  by  means  of  an  aneurysm-needle  with  a 
large  curve  around  both  flaps  through  the  lateral  incisions,  and  twisted  it  up.  C.  M.  Mayo 
has  made  use  of  a  tape  passed  in  the  same  way,  it  is  drawn  first  tight  enough  to  keep  the 
flaps  together.  The  ends  are  not  knotted  but  secured  by  a  silk  ligature.  The  ends  of  the 
tape  are  cut  short  when  thus  secured  and  slided  round  on  to  the  nasal  surface  of  the  flaps. 
It  is  removed  about  the  seventh  day.  This  device  does  not  appear  to  cause  infection  and  is 
spoken  highly  of  by  some  American  surgeons,  e.g.,  Dr.  C.  H.  Peck,  of  New  Y oik,  Ann.  Surg , 
Jan.  1906,  p.  5,  a  very  practical  paper. 

Sir  W.  Ferg-usson's  Method  (Figs.  216  and  217). — This  surgeon,  finding  that  even  in 
his  hands  attempts  to  completely  close  the  hard  palate  often  failed  owing  to  the  contrac- 
tion of  granulations,  by  which  the  lateral  flaps  were  drawn  back  to  their  original  position, 
introduced  the  following  modification,  which  he  especially  recommended  for  apertures  in 
the  hard  palate,  but  which  he  had  used  with  great  success  in  a  complete  cleft  of 
both. 

Sir  W.  Fergusson,  having  pared  the  edges,  divided  the  palate,  both  soft  tissues  and 
bone,  first  with  a  scalpel  and  then  with  a  chisel,*  about  a  quarter  of  an  inch  from  the 


Fig.  216. 


Fig.  217. 


A,  Preliminary  punctures  with  the  bradawl  to  give  line  for  the  chisel. 

B,  Incisions  through  the  bone  completed  by  the  chisel. 

C,  Holes  in  the  palate  for  the  sutures. 

D,  Junction  of  the  hard  and  soft  palate. 

E,  Lateral  openings  subsequently  filled  up  by  granulations.     (Bryant.) 

margin  of  the  gap  on  each  side.  With  the  chisel  pushed  up  into  the  nose  through  each 
incision,  by  slight  movements  from  side  to  side,  each  lateral  portion  was  prised  towards 
the  other  until  they  met  in  the  middle  line,  when  sutures  were  inserted  between  the  pared 
edges  of  the  soft  parts.  In  some  cases  sutures  were  inserted  not  merely  into  these  edges, 
but  were  passed  through  the  lateral  apertures  right  across  the  gap.  Htemorrhage  was 
arrested  by  plugging  the  lateral  incisions,  if  needful.  Nowadays  aseptic  gauze  is  best 
used  for  this  purpose.  Sir  W.  Fergusson  stated  his  belief  that  the  objections  which  at 
first  arise  to  his  method  are  not  valid— (i)  There  is  no  caries  or  necrosis  ;  (2)  there  is  no 
dangerous  hemorrhage  ;  (3)  there  is  less  risk  of  sloughing  than  by  the  old  method  ; 
(4)  the  lateral  incisions  heal  well.  He  admitted  that  if,  as  sometimes  occurs,  the  vomer 
was  found  attached  by  its  lower  margin  to  the  palate,  it  would  be  difficult  to  introduce 
stitches.  But  approximation  alone  of  the  edges  would  probably  convert  the  gap  into  a 
mere  chink,  imperceptible  to  ordinary  observation.  Other  surgeons  have,  however,  found 
that  this  operation  is  certainly  attended  with  the  above  disadvantages,  and  that  the 
haemorrhage  and  sloughing  may  be  followed  by  septicaemia  in  weakly  children,  and  in  a 
region  like  this  which  cannot  be  kept  aseptic.     It  is  noteworthy  that  Mr.  Rose,  who  was 


•  Preceded  in  some  cases  by  drilling  a  line  with  a  bradawl,  as  in  Fig.  216,  drawn  by 
Mr.  Kose  fur  Mr.  Bryant's  Siinjenj,  vol.  i.  Figs.  184,  185. 
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one  of  Sir  William's  nasistants,  does  n<i(  n-ConiineiKl  tlio  operation.  I  consider  il  a  much 
severer  operation  than  lliat  usually  iierfnnned,  and  only  to  he  resorted  to  in  tlie  case  of 
very  wide  clefts,  or  where  a  previous  operation  iias  failed. 

Mr.  Davies-Colloy's  Flap  Method  for  Hard  Palate  (Fi^'s.  218  to  220). 
This  was  lirst  piihlislicd  \>\  its  iiivciilor  in  the  Jirit.  Med,  Jfiiirn.,  Oct. 
25,  1890,  1111(1  I'l'coiiinu'udc'd  us  appliciildc  (i)  in  iiifunts  ;  (2)  in 
cases   where   the  ordinary   operation    liad  Jailed  ;  and  (3)  in  cases  in 

Fio.  218. 


X 


The  shading  indicates,  in  the  hard  palate,  stripped-up  periosteum  ;  in  the  soft 
palate,  the  stripping  into  two  planes.  The  lower  figure  represents  diagrammatically 
a  transverse  vertical  section  through  the  hard  palate  along  the  line  x  y. 

whicli  the  cleft  of  the  liard  palate  was  too  wide  to  be  bridged  over  b}'  the 
ordinary  operation.  The  late  Mr.  Davies-Colle}'  afterwards  published 
his  method  in  a  modified  and  extended  form  {Trans.  Med.-Chir.  Soc, 
1894,  vol.  Ixxvii.  p.  236).  It  ma}'  be  divided  into  the  three  following 
stages  : — 

"  First  Stage  :  that  of  Incision  and  Separation  of  the  Muco-periosteum 
(Fig.  218). — The  patient  being  under  an  anaesthetic,  and  the  jaws  held 
open   by  a  Smith's    gag — (a)  an    incision,  a   h,   is  made  from  before 
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backwards,  about  an  inch  long,  with  its  centre  just  internal  to  the  last 
molar  tooth.  It  should  go  down  to  tlie  bone  in  front,  and  behind  it 
should  pierce  tlie  soft  palate.  Through  this  incision  a  raspatory'  is 
introduced,  and  the  soft  parts  separated  inwards  from  the  posterior 
half  of  the  hard  palate,  much  as  in  the  ordinary  operation,  but  not  to 
such  an  extent. 

"  {(3)  An  incision,  c  d,  is  carried  on  the  same  side  from  just  in  front 


Fig.  219. 
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The  lower  part  of  the  diagram  represents  a  similar  section  to  that  shown  in  the 
preceding  figure.  The  arrows  indicate  the  direction  in  which  the  muco-periosteum 
of  the  margins  of  the  cleft  is  reflected  inwards. 


of  the  cleft,  and  at  a  distance  of  about  a  quarter  of  an  inch  from  its 
margin,  backwards  to  the  junction  of  the  hard  and  soft  palate.  As  it 
approaches  the  soft  palate  the  incision  should  converge  to  the  edge  of 
the  cleft,  and  it  should  be  continued  along  the  edge  of  the  soft  palate 
in  such  a  way  as  to  split  that  structure  to  the  depth  of  about  three- 
eighths  of  an  inch.  For  this  purpose  the  knife  should  be  lateralised, 
and  as  the  knife  approaches  the  uvula  a  forceps  will  be  required  to  hold 
the  uvula  steady  while  it  is  being  divided.     At  this  part  the  incision 
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must  be  not  (|iiite  so  deop,  in  order  to  avoid  the  coiupleie  division  of 
the  Intend  half  of  tlie  iivtdii.  'I'lie  soft  paliite  near  the  (de-ft  will  now 
consist  of  two  planes — a  low(!r  one  wliicdj  is  continuous  with  the  hand 
of  muco-periosteuni  between  the  tw(j  incisions,  a  h  and  c  <l,  and  an 
upper  one  attaciied  to  the  back  of  the  hard  palate.  The  muco- 
periosteuni  internal  to  the  incision  c  d  should  be  separated  itiwards 
from  the  bone  until  it  is  hdt  attached  by  the  soft  tissue  which  covers 
the  uuir<,'in  of  the  (deft  of  the  hard  palate. 

"  (y)  A  large  llap,  <'./"//,  of  sonunvhat  triangular  shape,  but  with  the 
front  angle  rounded,  should  be  taken  from  the  other  side  of  the  palate. 
One  side  of  the  llap,  c  f,  runs  parallel  to  and  a  sixth  of  an  inch  from 
the  insertions  of  the  teeth  from  the  last  molar  to  the  median  incisor; 
tlie  other,  /"//,  runs  backwards  at  a  distance  of  a  sixth  of  an  incli  from 
the  uuirgin  of  the  cleft  of  the  hard  palate,  and  continuous  with  a 
si)litting  of  the  soft  palatt;  similar  to  that  upon  tlie  other  side,  and 
reaching  as  far  back  as  the  ti[)  of  the  uvula.  The  muco-periosteum  of 
the  triangular  Hap  should  also  be  separated  from  the  hard  palate  by 
means  of  the  raspatory,  and,  finall}',  that  which  lies  internal  to  f(j  should 
be  separated  inwards,  mitil  it  is  only  attached  to  the  margin  of  the  cleft. 

"Second  Staije  :  the  Union  of  the  Mesial  Flaps  and  the  Upper  Planes 
of  tlie  Soft  Palate  (Fig.  2ig). — By  means  of  an  ordinary  palate-needle, 
with  the  curve  at  the  end  in  a  plane  at  right  angles  to  the  stem,  five 
sutures  of  silk  or  catgut  are  passed  through  the  edges  of  the  flaps 
internal  to  c  d  andfg,  care  being  taken  to  turn  the  flaps  inwards  so 
that  their  mucous  covering  looks  upwards  and  their  raw  surface  down- 
wards. Continuously  with  this  union  the  edges  of  the  upper  plane  of 
the  soft  palate  on  either  side  must  be  brought  together  in  the  same 
way.  From  four  to  six  sutures  arc  necessary  for  this  stage.  When  it 
is  completed  the  whole  cleft  of  the  hard  and  soft  palate  should  be 
bridged  over  b}'  a  layer  of  muco-periosteum  and  soft  palate  tissue,  with 
the  raw  surface  looking  downwards. 

"  Third  Stage  :  Union  of  the  Triangular  Flap  and  the  Lower  Planes 
of  the  Sojt  Palate  (Figs.  2ig,  220). — With  the  same  needle,  sutures  of 
soft  silver  wire  are  now  passed  in  the  ordinary  wa}'  so  as  to  draw  over 
the  margin, /</,  of  the  triangular  flap  to  the  outer  edge  of  the  incision 
c  d,  on  the  other  side.  At  the  same  time  the  margins  of  the  lower 
planes  of  the  split  soft  palate  are  brought  together  in  the  same  way. 
About  six  wire  sutures  are  necessary,  and  two  silk  or  horsehair  sutures 
may  be  used  for  the  approximation  of  the  uvula  and  the  adjacent  parts 
of  the  soft  palate.  There  will  now  be  a  second  complete  bridge  across 
the  cleft,  but  in  this  bridge  the  mucous  surface  will  look  downwards, 
while  the  raw  surface  will  look  upwards  and  be  in  contact  'with  the  raw 
surface  of  the  first  bridge.  The  incision  a  h  gapes  widely,  and  may 
have  to  be  increased  in  size,  especially  at  the  expense  of  the  muscular 
tissue  of  the  soft  palate,  in  order  to  allow  the  edges  to  come  together 
without  tension. 

"  The  after-treatment  is  similar  to  that  which  is  usual  after  the 
ordinary  operation.  I  have  generally  allowed  an  interval  of  at  least 
three  weeks,  and  sometimes  as  many  as  six  weeks,  before  removing  the 
sutures  of  the  third  stage,  while  those  of  the  second  stage  have  to  be 
left  to  come  away  as  they  can,  or  to  be  absorbed. 

"  There    is   so    little    tension,    that    if  primarj'  union    should    fail, 
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secondary  union  would  probabl}'  take  its  place.  For  a  sliorttime  a  raw 
surface  is  left  in  the  oi)ening  made  by  the  gaping  of  the  incision  ah,  and 
on  the  other  side  over  the  space  previous!}'  covered  by  the  triangular 
flap ;  but  these  surfaces  soon  get  covered  with  granulations,  and  give 
]ise  to  no  trouble  or  deformity." 

The  chief  advantages  claimed  for  this  operation  are — (i)  No  tissue 

Fig.  220.  ' 


y      ^ 


The  lower  part  of  the  diagram  represents  the  same  section  as  that  shown  in  the 
two  jjreceding  figui-es. 

has  to  be  pared  away.  (2)  A  much  larger  extent  of  raw  surface  is 
brought  into  close  contact  than  by  the  ordinary  operation.  (3)  The 
tension,  at  any  rate  in  the  lower  bridge  uniting  the  sides  of  the  hard 
palate,  is  much  less.  (4)  Whereas,  in  the  ordinary  operation,  the 
pressure  of  the  tongue  tends  to  tear  apart  the  slender  line  of  raw  surface 
which  has  to  unite,  in  this  operation  tlie  pressure  is  beneficial,  as  it 
keeps  the  raw  surfaces  of  the  two  bridges  in  close  contact. 

The  chief  disadvantage  is  that  the  operation  takes  about  half  as  long 
again  as  the  ordinary  operation,  because  of  the  number  of  sutures  to  be 
inserted.     As  to  the  danger  of  sloughing  when  so  large  a  flap  lias  been 
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so  freely  detached,  the  lute  Mr.  Davies-Colley  luul  never  known  this  to 
occur.  Speaking  at  a  meetiiif^  of  tlie  Medical  Society  {Trans.,  1896, 
p.  70),*  Mr,  Davies-Colley  said  that  his  more  recent  experience,  since 
reading  his  paper  eighteen  months  hefore  at  the  Medico-Chirurgical 
Society,  had  heen  three  cases  of  complete  cleft  hetwecn  fourteen  and 
eighteen  months  of  age.  In  two  he  had  succeeded  in  ohtaining  com- 
plete union  of  the  hard,  and  considerable,  though  \uii  complete,  union 
of  the  soft  palate,  lie  re2)udiated  tiie  idea  of  wishing  to  a<l(Ji)t  the  thij) 
operation  in  ever}'  case.  Of  six  cases  which  he  had  had  in  the  last  six 
months,  four  had  been  done  by  the  ordinary  method,  but  he  did  not 
employ  this  method  in  the  case  of  young  children,  because  the  flap 
operation  was  so  much  more  certain  in  its  effect. 

Flap  Method  of  Mr.  W.  A.  Lane. — Mr.  Lane  {Clejt  Palate  and  Hare- 
Lip,  1905,  p.  42;  Clin.  Led.  p.  15)  considers  that  *' The  best  time 
for  operation  is  the  day  after  birth,  or  as  soon  after  that  as  possible. 

Fig.  221. 


gr^  — = 


FULL      SITE 


Mr.  Lane's  needles  and  needle-holder. 

The  newly-born  child  is  always  healthy,  the  capacit}'^  of  its  tissues  for 
repair  being  at  the  very  best,  its  digestion  has  not  been  impaired  by 
experimental  and  usually  most  unsatisfactory  feeding,  and  its  resisting 
power  reduced  correspondingly  ;  it  is  apparently  uninfluenced  by  the 
operation  in  that  it  does  not  cry  or  show  evidences  of  being  in  pain  ;  it 
is  never  or  hardly  ever  sick  after  the  anaesthetic,  but  takes  its  food 
within  an  hour  or  two  of  the  completion  of  the  operation  with  apparent 
enjoyment ;  the  loss  of  blood  is  very  slight,  being  usually  much  less 
than  in  the  case  of  a  circumcision,  and  the  risk  to  life  is  under  ordinary 
conditions  very  trivial  indeed." 

"  The  general  principle  on  which  most  of  the  operations  are  based  is 
that  of  raising  from  the  roof  of  the  mouth  on  one  side  of  the  cleft,  a 
flap,  which  consists  of  the  mucous  membrane,  submucous  tissue  and 
periosteum  of  the  roof  of  the  mouth,  and  when  this  flap  extends  over 
the  alveolus,  care  is  taken  to  avoid  unnecessary  damage  to  the  subjacent 
teeth.  This  can  only  be  done  efficiently  very  soon  after  birth.  In 
early  infancy  it  is  possible  to  provide  a  well  vascularised  thick  flap, 
which  is  practically  three  times  as  broad  as  can  be  obtained  when  the 
teeth  have  begun  to  encroach  materially  on  the  mucous  membrane  or 

•  Speaking  to  nie  in  December.  1899,  Mr.  Davies-Colley  stated  tliat  he  had,  latterly, 
been  increasingly  adopting  the  old  operation. 
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Fig.  222. 


to  perforate  it,  since  the  muco-periosteum  covering  the  under  and  outer 
surface  of  the  alveohis  can  be  made  to  form  the  outer  two-thirds  of  the  flap. 
"  In  performing  tlie  oi)eration  the  chikl  is  placed  under  an  anaesthetic, 
a  thread  is  passed  through  the  tip  of  the  tongue  by  which  traction  can 
be  efficiently  exerted."     Mr.  Lane  uses  his  toothed  gags  made  in  pairs. 

Several  sizes  should  be  at  hand.  His 
needles  and  needle-holder  are  shown  in 
Fig.  221.  The  first  two  of  the  curved 
needles  are  the  most  generally  useful. 
"  The  manner  in  which  the  flap  is 
,,,      .      ^,     „        .    ,      1  c     1   formed  from  the   muco-periosteum    on 

Showing  the  nap  raised  and  fixed  .,  ,.        „        ^'^    .  ,,       ,, 

in  position.  In  this  case  the  cleft  is  ^^^  ^ide  and  IS  fixed  beneath  the 
not  of  sufficient  breadth  to  render  it  separated  muco-periosteum  Immg  the 
necessary  to  strip  the  alveolus  of  its  I'Oof  of  the  mouth  on  the  opposite  side 
coveringof  mucous  membrane.  (Lane.)    is   of  the   cleft   in   an   edentulous   infant 

represented  in  Figs.  222,  223  and  224." 
"  In  the  soft  palate,  the  flap  which  is  raised  comprises  all  the  soft 
parts  down  to  the  tensor  palati,  and  may  be  made  as  extensive  as  neces- 
sary by  encroaching  t)n  the  cheek  if  there  is  not  enough  material  in  the 
remains  of  the  soft  palate.  On  the  other  side  of  the  cleft,  the  muco- 
periosteum  is  divided  along  its  free  margin  till  tlie  soft  palate  is 
approached.     The  extremity  of  the  uvula  or  its  relic  is  picked  up  with 


Fig.  223. 


Fig.  224. 


A  cleft  of  a  breadth  sufficient  to  require  The  flaps  sutured  in  position.     The 

the  employment  of  a  flap  from  the  entire  shaded  area  represents  the  surface  laid 

alveolus.     The   dotted   lines  indicate  the  bare  by  the  removal  of  the  flap.      (Lane.) 

incisions,  that  to  the  left  of  the  cleft  being 
on  the  nasal  surface  of  the  palate,  vrbile 
that  on  the  right  is  on  the  buccal  aspect. 
(Lane.) 

forceps,  and  an  incision  made  outwards  from  it  along  the  free  margin  of  the 
palate  for  some  distance,  and  from  its  outer  limit  another  is  carried  for- 
wards and  inwards  along  the  upper  part  of  the  soft  palate  to  reach  the 
posterior  limit  of  the  incision  running  along  the  free  margin  of  the  hard 
palate.  The  triangular  flap  of  mucous  membrane  and  submucous  tissue 
intervening  between  the  two  incisions  described  and  the  margin  of  the 
cleft  in  the  soft  palate  is  raised  oft"  the  subjacent  muscles  and  turned 
inwards,  and  the  raw  surface  left  by  doing  so  is  increased  in  area  by 
turning  outwards  a  further  portion  of  the  mucous  membrane  covering 
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the  soft  paliite  externally,  liy  this  means  the  area  of  the  npjjer  surface 
of  the  soft  palate,  rendered  hare  hy  the  removal  of  its  mneous  coviir- 
ing,  is  rendered  nnu-h  j^reater  than  hefore.  I'y  means  of  a  stout  steel 
elevator  introduced  between  the  muco-periosteum  and  the  hone  through 
the  incision  made  along  the  margin  of  the  cleft,  the  muco-periosteum 
is  raised  from  the  hone  up  to  the  inner  margin  of  the  alveijlus.  The 
ilap,  whose  (^dge  is  attached  along  the  margin  of  the  cleft,  is  placed 
beneath  the  ihip  which  has  been  raised  from  and  for  a  considerable 
distance  beyond  the  margin  of  the  cleft,  and  it  is  pinned  down  by  fine 
curved  needles  and  0000  Chinese  twist  silk  in  this  position  by  a  number 
of  sutures  which  perforate  the  free  margin  of  the  reflected  flap  and  the 
outer  part  of  the  elevated  flap,  the  knots  being  tied  on  the  under  surface 
of  the  latter,  whence  they  can  be  removed  with  facility  when  the  op- 
posing surfaces  have  united  firmly,  which  they  do  in  about  ten  days. 
Then  the  free  margin  of  the  raised  flap  is  attached  by  separate 
sutures  to  the  raw  surface  of  the  re- 
flected flap.  Finally,  the  opposing 
edges  of  the  free  margin  of  the  soft 
palate  are  united  in  a  similar  manner." 

"  In  Fig.  225  I  have  attempted  to 
indicate  diagrammatically  the  details  of 
the  method  I  have  described.  It  is 
intended  to  represent  the  roof  of  the 
mouth  of  an  infant,  showing  a  broad 
cleft  involving  almost  the  entire  palate. 
The  i)osition  of  the  alveolus  is  indi- 
cated by  the  three  crosses,  xxx.  i  re- 
presents the  incision  which  extends 
forwards  and  outwards  through  the 
muco-periosteum  from  the  anterior 
limit  of  the  cleft,  and  which  i')asses 
over  and  beyond  the  alveolus  to  its 
outer  surface  ;  while  2  commences  at 
its  outer  limit  and  runs  back  along  the  outer  surface  of  the  gums  about 
the  junction  of  the  cheek  and  alveolus.  An  incision  3  is  then  made 
from  its  posterior  extremity  along  the  free  margin  of  the  palate  to  the 
uvula.  The  flap  included  between  these  incisions  is  raised  from  the 
subjacent  structures,  a  specially  designed  small  knife,  or  a  carefully 
constructed  pair  of  sharp-pointed  scissors,  being  used  for  the  purpose. 
As  the  posterior  palatine  foramen  is  approached,  an  elevator  pressed 
in  between  the  flap  and  the  bony  palate  causes  the  posterior  palatine 
vessels  and  nerves  to  protrude  for  a  considerable  length  in  a  tube  of 
periosteum.  This  is  readily  grasped  by  a  pair  of  efticient  compression 
forceps  and  divided  beyond. 

"  It  happens  not  uncommonly  in  the  type  of  cleft  palate  illustrated  by 
Fig.  225  that  the  septum  presents  a  free  margin  which  extends  almost, 
if  not  quite,  to  the  level  of  the  cleft.     In  these  cases  I  make  an  incision 

(4)  through  the  mucous  membrane  and  periosteum  or  perichondrium 
along  the  middle  line  of  the  septum  with  two  small  transverse  incisions 

(5)  at  either  end,  and  turn  down  laterally  the  narrow  flaps  so  formed, 
leaving  the  cartilage  or  bone  bared  and  exposed.  By  placing  the  flap 
which  has  been  raised,  in  position,  the  line  along  which  it  will  rest  on 


Incisions  and  flaps  for  broad  cleft. 
(Lane.) 


566 


vOrERATIONS    ON    THE    HEAD    AND    NECK 


the  septal  margin  can  be  readily  defined.  With  a  sharp  knife  the 
surface  of  the  reflected  flap  is  denuded  of  its  covering  of  mucous 
membrane  along  the  area  of  impact.  By  a  series  of  sutures  per- 
forating the  superjacently  impaired  flap  and  the  margin  of  the  septum 


Fig.  226. 


Fig.  227. 


Flaps  in  position. 
(Lane.) 


Flaps  for  a  common  type  of  cleft  palate 
(Lane.) 


if  it  be  not  too  hard,  or  the  flaps  of  muco-periosteum  if  the  edge  be 
bony,  the  reflected  flap  is  pinned  to  the  septum.  6  in  Fig.  225  shows 
the  incision  along  the  free  margin  of  the  cleft  continued  as  7,  obliquely 
outwards  and  backwards  along  the  upper  surface  of  the  soft  palate. 


Fig.  228. 


Fig.  229. 


A  complete  cleft  of  the  palate.  The 
dotted  lines  indicate  the  incisions,  and  the 
shaded  area  the  portion  of  muco-perios- 
teum elevated  from  the  subjacent  bone. 
(Lane.) 


The  flap  fixed  in  position  by  a  double 
row  of  sutures.  The  shaded  part  shows 
the  surface  of  hard  palate  stripped  of 
muco-periosteum.    (Lane.) 


The  incision  8  extends  from  the  posterior  limit  of  7  along  the  lower 
free  margin  of  the  soft  palate  to  the  tip  of  the  uvula,  and  the  incision 
10  forwards  and  outwards  from  the  anterior  limit  of  6  on  to  the 
alveolus.  This  last  incision  facilitates  the  raising  of  tlie  flap  on  this 
side,  and  of  the  introduction  beneath  it  of  the  reflected  flap  from  the 
opposite  side.     After  the  muco-periosteum  external  to  tlie  incision  6 
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has  been  raised  from  the  bone,  the  soft  pahite  is  freed  from  the 
posterior  niar<^in  of  the  hard  pahitc,  and  the  nnicous  moinbrane  on  its 
ni)por  siwlaco  turned  outwards  to  the  position  of  g. 

"  In  Fig.  226  the  Ihips  are  shown  in  i)ositi()n.  'I'lio  sutures  ah)ng  tlic 
line  I  represent  those  iittaching  the  septum  to  the  reflected  tliii). 
Those  ah)ng  2  show  the  sutures  which  unite  the  free  edge  of  the 
raised  flap  to  tlie  under  surface  of  the  reflected  flap  ;  tliose  along  the 
line  3  anchor  the  edge  of  the  reflected  flap,  and  those  along  the  line  4 
connect  the  flai)s  where  they  form  the  free  margin  of  the  new  soft 
palate." 

"  An<Hher  common  type  of  cleft  palate  is  that  illustrated  in  Fig.  227, 
the  cleft  in  front  being  to  one  side  of  the  middle  line  extending  from 
between  the  septum  and  a  portion  of  the  roof  of  the  mouth,  while 
posteriorly  the  cleft  in  the  soft  palate  is  fairly  symmetrical.  As  the 
mucous  mend)rane  is  always  very  tiiin  where  it  covers  the  septum  and 
the  adjacent  portion  of  the  roof,  the  flap  must  be  reflected  inwards 


Fig.  230. 


Fig.  231. 


A  common  form  of  cleft.  The  dotted 
lines  on  the  nasal  aspect  to  the  right  of 
the  cleft  and  on  the  buccal  aspect  to  the 
left  of  the  cleft  indicate  useful  incisions. 
(Lane.) 


The  flaps  in  Fig.  230  in  position  and 
sutured.     (Lane.) 


from  the  narrow  or  less  developed  side  and  raised  outwards  from  the 
septum,  the  narrower  flap  being  fixed  beneath  the  muco-periosteum 
covering  the  broader  side  of  the  roof  of  the  mouth," 

"  Figs.  228,  229,  230  and  231  show  the  form  of  flaps  when  the  teeth 
have  come  through  the  gum,  or  when  a  sufficient  flap  can  be  obtained 
without  encroaching  on  the  gum,  and  Figs.  222  and  233,  the  manner  in 
which  the  cleft  in  the  soft  palate  is  closed.  Associated  with  a  com- 
plete cleft  of  the  palate  there  is  often  a  displacement  forwards  of  the 
pre-maxilla,  which  is  attached  to  the  under  surface  of  the  septum 
beneath  the  tip  of  the  nose.  I  have  found  it  best  to  divide  the  mucous 
membrane  along  the  limits  of  the  pre-maxilla,  laterally  and  posteriorly 
avoiding  any  interference  with  the  soft  parts  in  front.  The  muco- 
periosteum  is  separated  from  the  subjacent  pre-maxilla  and  is  reflected 
forwards.  The  pre-maxilla  is  cut  away  from  the  septum  by  means  of 
biting  forceps,  the  edge  of  the  septum  being  nicely  trimmed  and 
rounded.  This  flap,  which  consists  of  a  mesial  relic  of  lip  and  rnuco- 
periosteum,  is  opened  out  when  it  covers  a  considerable  area.     Its 
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margin  is  attaclied  by  sutui'es  to  tlie  raw  under  surface  of  tlie  reflected 
flaj),  and  to  the  raised  flap,  whicli  is  rendered  raw  where  the  pre- 
maxiUary  flap  covers  it  by  the  removal  of  its  epithelial  covering  b}'^ 
means  of  a  sharp  knife.      In  this  way  the  gap  between  the  alveolar 


Fig.  232. 


Fig.  233. 


The  dotted  line  to  the  right  of  the  cleft 
represents  the  incision  along  the  buccal  The  flap  sutured  in  position, 

aspect  of  the  palate,  and  that  to  the  left  (Lane.) 

the  incision  along  the  pharyngeal  aspect. 
(Lane.) 

segments  is  filled  up  very  advantageous!}",  and  later,  when  the  cleft  in 
the  lip  is  closed,  the  mesial  relic  of  the  lip  serves  to  complete  the 
septum  and  to  aft'ord  attachment  to  the  lateral  margins  of  the  cleft." 

"  It  hapi^ens  not  infrequently  that  it  is  impossible  to  close  the  whole 
length  of  the  cleft  by  one  single  oijeration. 


Fig.  234. 


Fig.  235. 


Flaps  for  a  very  wide  cleft. 
(Lane.) 


Flaps  in  Fig.  234  in  position. 
(Lane.) 


"  Fig.  234  illustrates  such  a  condition.  The  cleft  is  a  very  wide  one, 
and  it  is  impossible  to  close  it  by  the  reflection  of  flaps  in  the  manner 
described.  An  incision  is  made  along  the  entire  outer  aspect  of  the 
gum  along  the  line  indicated  by  i.  Two  are  made  along  the  direction 
of  2,  and  two  others  along  the  free  inner  margins  of  the  cleft.     The 
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lilt])  iucliKlcd  Ix'twocn  I  and  2  on  cither  side  is  turned  l)aclc,  prent  care 
beiiii,'  taken  of  its  nttaelnnent,  wliieli  is  nsually  very  thin.  'J'he  Haps 
comprised  hetween  i,  2  and  5  nvv.  raised  from  hefore  hackward,  care 
hein^'  taken  to  avoid  any  (himat^fe  to  the  descendinf^  palatine  vessels. 
These  ihips  are  tlien  disphiced  inwards,  us  in  Vi<f.  235  their  opposing' 


Kif!.  236. 


Fia.  237. 


Flaps  for  closure  of  back  of  cleft, 
(lane.) 


Flaps  in  Fig.  236  in  position. 
(Lane.) 


margins  being  sutured  together  and  to  the  subjacent  flap,  and  if  possible 
to  tiie  septum  also." 

"  At  a  later  period  the  posterior  portion  of  the  cleft  maybe  closed  in 
one  of  two  ways,  the  method  varying  with  the  breadth  of  the  cleft  and 
the  extent  of  material  at   disposal.      The   first  and  more  generally 


Fig.  238. 


Fig.  239. 


One  of  Mr.  Lane's  methods  for  closing  a  residual  cleft  in  the  soft  palate. 


applicable  method  is  by  reflecting  a  flap  inwards  on  one  side,  leaving  it 
attached  by  its  inner  margin,  the  other  flap  being  rendered  raw  on  its 
posterior  surface  and  its  area  extended  as  in  Figs.  232  and  233.  The 
second  method  is  to  reflect  a  flap  inwards  as  before,  while  the  flap 
from  the  opposite  side  is  raised  from  the  subjacent  parts  by  an  incision 
extending  along  its  inner,  posterior,  and  outer  margins,  so  that  it  pivots 
anteriorly  as  in  Fig.  236,  and  can  be  made  to  cover  the  flap  reflected 
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from  the  opposite  side.  Or  both  flaps  may  be  made  to  pivot  upon 
their  anterior  attachments,  their  internal  edges  are  sutured  carefully 
together,  the  outer  free  margins  being  anchored  wherever  a  suitable 
attachment  can  be  found.  The  free  inner  margins  of  the  cleft  are  also 
pinned  down  to  the  superjacent  flaps  by  sutures." 

**  In  Fig.  236  I  have  indicated  the  mode  of  closure  of  the  back  of  the 
cleft  b}"^  raised  flaps,  the  outlines  of  which  are  represented  as  dotted 
lines,  and  in  Fig,  237  the  suturing  of  the  raised  flaps  on  both  sides  in 
position.  In  order  to  avoid  confusion,  the  knots  of  the  sutures  which 
attach  the  inner  margins  of  the  cleft  to  the  superjacent  flaps  are  not 
indicated  in  this  diagram." 

"  In  this  diagram  the  outline  of  the  flaps  are  represented  as  firm  lines, 

Fig.  240. 


Vertical  section  of  the  superior  maxillary  bones  of  a  child  five  weeks  of  age, 
showing  congenital  cleft  palate.  A,  a,  Silver  wire  tension-sutures.  B,  B,  Lead 
plates,    c,  c,  Germs  of  the  first  temporary  molar  teeth.    D,  Cleft  palate.     (Brophy.) 


the  dotted  lines  representing  the  position  of  the  incisions,  and  show 
portions  of  the  area  deprived  of  mucous  membrane,  and  uncovered  by 
the  flaps,  which  have  been  brought  inwards  so  as  to  oppose  their  inner 
margins." 

"As  regards  the  treatment  of  the  infant  after  the  operation,  no 
change  whatever  in  diet  is  adopted,  nor  is  any  attempt  made  to  sponge 
or  spray  the  interior  of  the  mouth.  Means  are  taken  to  insure  that 
the  hands  cannot  be  introduced  into  the  mouth.  At  the  end  of  about 
eight  or  ten  days  the  stitches  are  removed.  Should  a  cleft  in  the  lip 
complicate  that  of  the  palate,  the  former  is  closed  as  soon  as  the 
palate  has  been  dealt  with,  never  before.  In  most  cases  I  perform 
both  operations  under  a  single  anaesthesia." 

Brophy's  Operation  (Figs.  240  and  241). — Dr.  Brophy,  surgeon- 
dentist,  of  Chicago,  operates  on  the  palate  first,  and  deals  with  the 
cleft  by  thrusting  the  maxillary  and  palate  bones  together.     We  owe 
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its  iiitrodiicticm  into  (his  coimtrv  t')  Mr.  Owen.  Tlic  followiiifj  descrip- 
tion of  the  operation  is  tiiken  from  his  Clrft  Ptilnlc  dinl  llnrrlij), 
J).  47,  and  Dr.  IJrophy's  papers  quoted  helow.  The;  chihl  operated  on 
by  Mr.  Owen  hy  this  method  was  tliree  months  ohl,  the  cleft  a  broad 
one  extending  into  the  right  nostril.  The  vomer  was  adherent  to  the 
left  nuixillary  process. 

"  The  operation  was  begun  by  paring  the  edges  of  tin;  cleft,  and 
after  this  I  tried,  but  inenectually,  to  thrust  the  maxilhc  towards  each 
other  by  fu'in  pressure  with  the  fingers  aiul  thumb.  Next  I  raised  the 
cheek,  and,  well  back,  towards  the  posterior  extremity  of  tiie  hard 
palate,  just  behind  the  malar  process,  and  above  the  level  of  the 
horizontal  process  of  the  palate-bone,  drove  the  end  of  a  strong  needle 


Vertical  section  similar  to  that  in  Fig.  241,  showing  method  of  closing  cleft 
of  hard  palate.  A,  A,  Silver  wire  tension-sutures.  B,  B,  Lead  plates,  c,  c,  Germs 
of  first  temporary  molar  teeth.  D,  Cleft  closed.  E,  E,  Muco-periosteum,  forming 
external  wall  of  the  triangular  space  made  by  forcing  the  lower  fragments  of  the 
bone  inward.  V,  P,  Lines  of  fracture  made  by  approximation  of  the  palatal  pro- 
cesses. G,  G,  Triangular  space  on  nasal  surface  of  bone  made  by  approximation 
of  the  palatal  processes.    (Brophy.) 

on  a  handle  through  the  substance  of  the  maxilla.  This  needle  carried 
a  thick  silk  pilot-suture  through  to  the  cleft,  where  its  loop  -was 
pulled  down  towards  the  mouth.  Then  the  needle  was  similarly  passed 
through  the  opposite  maxilla,  the  loop  being  brought  down  as  before. 
The  second  loop  was  passed  through  the  first,  which,  being  drawn 
upon,  was  made  to  bring  the  second  loop  through  both  of  the 
maxillae  and  across  the  nasal  fossa,  above  the  level  of  the  hinder  part  of 
the  alveolar  processes.  The  sharply-bent  end  of  a  thick  silver  wire 
was  then  hooked  on  to  this  loop,  and  by  pulling  back  the  latter,  the 
wire  was  made  to  take  its  place.  The  wire  suture  thus  lay  above  the 
horizontal  processes  of  the  palate-bones,  where  it  could  be  seen  through 
the  cleft.  Similarly,  a  wire  suture  was  taken  through  the  maxillae 
above  the  front  part  of  the  cleft.     Two  small,  oblong,  leaden  plates. 
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with  a  hole  drilled  near  each  end,  had  already  been  prepared,  and  one 
of  tlieni  was  then  laid  along  the  outside  of  the  right  maxilla,  under  the 
cheek,  the  end  of  the  hinder  wire  being  passed  througli  the  posterior 
and  the  end  of  the  front  wire  tlu'ough  the  anterior  liole.  'J'he  right 
ends  of  the  wire  were  then  twisted  together  from  left  to  right,  the  plate 
being  closely  applied  against  the  maxillae,  after  which  the  ends  of  the 
wire  were  pressed  down  flat.  The  ends  of  the  wire  under  the  left 
cheek  were  then  similarly  treated,  and,  as  they  were  being  twisted 
up,  the  maxillae  were  squeezed  together,  or,  rather,  another  vigorous 
attempt  was  made  to  squeeze  them  together.  But  I  could  not  move 
them.  So,  in  accordance  with  Dr.  Brophy's  method,*  I  then  incised 
the  mucous  membrane  over  each  malar  process,  and,  introducing 
a  scalpel,  divided  the  maxillae  sufficiently  to  enable  me  to  thrust  their 
j)alatine  processes  into  the  middle  line.  After  this  it  was  at  once  seen 
that  the  width  of  the  gap  in  the  lip  had  been  greatly  reduced,  and  that 
the  lateral  halves  of  the  palate  were  brought  closer  together.  Fine 
wire  sutures  were  then  passed  through  the  freshened  borders  of  the 
entire  cleft. 

"When  the  maxillae  have  been  thus  thrust  together,  the  wires 
extending  between  the  leaden  plates  have  to  be  tightened  up  and 
again  twisted.  These  wires  and  plates  are  not  disturbed  for  three  or 
four  weeks.  Some  superficial  ulceration  sometimes  takes  place  beneath 
the  borders  of  the  plates,  but  it  is  not  of  importance.  The  wires  and 
plates  may  be  removed  after  about  the  third  week.  The  infant  was 
very  ill  for  two  or  three  days,  and  the  union  of  the  sutured  borders 
was  only  partial,  but  the  front  of  the  cleft  was  solidly  closed,  and 
a  useful  bridge  held  securely  at  the  junction  of  the  hard  and  soft 
palate."  Ultimately  the  cleft  was  completel}^  closed  b}'  four  supple- 
mentary operations.  The  lip  was  dealt  with  about  two  months  later. 
The  whole  result  was  admirable. 

Dr.  Bi'ophy  brought  his  method  before  the  American  Surgical 
Association  {Trans.  1904,  vol.  xxii.  p.  124).  He  laid  stress  on  the  need 
of  operating  before  the  third  month,  and  of  closing  the  lip  a  few 
months  later.  He  considered  that  shock  was  less  felt  in  infants  than 
in  those  older,  owing  to  their  nervous  system  being  less  developed. 
He  "  placed  the  mortality  at  3  per  cent,  in  300  cases  in  infants."  In 
the  discussion  which  followed.  Dr.  A.  H.  Ferguson,  of  Chicago,  while 
recommending  early  operation — it  should  be  completed  before  the 
child  can  talk — preferred  his  own  flap-operation.  In  his  own 
words  :  "  The  only  two  patients  with  cleft  jialate  that  I  have  lost  were 
operated  on  after  Brophy's  method.  The}'^  were  under  three 
months  of  age,  and  they  died  from  shock.  I  consider  the  crushing  of 
the  maxillae  together  a  major  operation  in  the  case  of  an  infant,  and 
surgical  experience  bears  out  the  fact  that  infants  readily  succumb  to 
major  operations."     Dr.  Ferguson  also  drew  attention  to  the  fact  that 


*  Dr.  Brophy's  words  on  this  point  are  :  "  If  we  arc  unable  to  close  the  fissure  with 
these  wires,  if  from  lack  of  tissue  or  from  firm  resistance  of  the  parts  it  cannot  be  done, 
there  is  a  further  method  to  be  employed  which  will  obviate  these  difticulties.  With  your 
knife,  after  the  cheek  is  well  raised,  divide  the  mucous  membrane  just  over  the  malar 
process.  Here  insert  a  knife  in  the  horizontal  direction  dividing  the  bone  freely,  but 
damaging  the  mucous  membrane  as  little  as  i)ussible." 
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the  upper  jiiws  are  nonimlly  Itroiuler  tluin  tlie  low*;)',  and  wlicii  tlie 
cnisliin^'  opci'atiou  is  pei'loniied  marked  irregularity  of  tin.'  t(;elli  occurs, 
which  he  chiiuiod  to  liave  heeu  shown  hy  the  cases  hrouj^'ht  hefore 
the  meeting.  With  this  conclusion  Dr.  Brophy  did  not  agree.  Dr. 
J.  E.  Mears,  of  Philadelphia,  also  considered  it  a  question  whether 
Dr.  Jirophy's  method  was  "  as  free  from  danger  as  other  methods." 

If,  as  claimed  hy  Dr.  IJrophy,  the  mortality  after  his  operation  is 
very  low,  wt'  shall,  no  doubt,  liear  shortly  of  numerous  successful  cases 
from  the  chief  children's  hospitals  in  London,  where  this  method  is 
being  tried. 

I  would  suggest  to  those  who,  in  making  use  of  this  method  in 
infants  of  about  three  months,  find  the  bones  fixed,  and  the  severity 
of  the  manipulations  needful  to  loosen  them  much  increased,  that  it  may 
be  wiser,  sometimes,  to  carry  out  Dr.  Brophy's  method  in  stages;  thus, 
in  the  first,  to  loosen,  and,  if  possible,  to  transfix  and  wire  the  bones 
together ;  and,  in  the  second,  to  pare  and  unite  the  edges  of  the  cleft. 

Before  any  judgment  approaching  to  finality  can  be  passed  on  the 
advisability  of  widely  adopting  this  method,  we  require  the  detailed 
results  from  a  large  number  of  cases.  As  far  as  I  am  aware,  such  have 
not  been  published.  It  is  clear  from  common  sense  and  Mr.  Owen's 
case  that  shock  and  a  low  form  of  septicaemia  will  be  the  chief  dangers. 
Since  Mr.  Owen  introduced  the  operation  to  the  notice  of  English 
surgeons,  two  opinions  have  been  published  with  regard  to  the  method. 
Sir  Thornley  Stoker  {Brit.  Med.  Jouni.,  June  24,  1905,  p.  1372) 
has  published  three  cases,  set.  12,  9,  and  6  weeks  respectively.  All 
three  were  severe  cases,  and  in  all  there  was  an  entire  absence  of  shock 
or  severe  symptoms.  The  first  case  was  entirely  successful.  On 
October  10,  the  malar  ridges  on  both  sides  were  divided  and  the  cleft 
closed,  the  soft  by  horsehair  sutures,  the  hard  by  two  wires  and  plates. 
The  pre-maxillary  bone  was  then  moved  back  and  sutured  in  position. 
November  7,  the  wires  were  removed,  and  on  November  11  two 
points  of  suture  inserted  in  the  soft  structures  where  they  were 
inclined  to  separate.  December  19th,  the  harelip  was  operated  on. 
In  the  second  case  the  whole  of  the  surfaces  united  thoroughly,  except 
the  uvula.  In  the  third  case  the  cleft  in  the  palate  could  not  be  com- 
pletely closed,  and  no  attempt  was  made  to  deal  with  the  soft  palate. 
Eleven  weeks  after  the  operation  the  cleft  in  the  hard  palate  had 
steadily  become  narrower,  being  quite  closed  in  front.  The  harelip 
was  operated  on  about  three  months  after  the  first  operation. 

Sir  Thornley  advises  that  the  paring  of  the  edge  of  the  palate  should 
be  deferred  until  the  sutures  have  been  inserted  and  the  bones  moved 
towards  the  middle  line,  the  period  for  haemorrhage  being  thus 
lessened.  Further,  if  it  be  found  that  the  bones  cannot  with  reason- 
able effort  be  brought  together,  it  is  better  not  to  pare  the  soft  parts 
at  tiiis  time.  He  made  use  of  Rose's  position,  and,  unless  the  jaws  wei'e 
sufficiently  developed,  employed  no  gag.  The  tongue  is  best  kept  out 
of  the  way  by  a  curved  depressor,  which  is  not  bulky  and  can  be  used 
as  a  tractor.  A  couple  of  Liston's  najvus-needles  of  diflferent  curves 
sufficed  to  pass  the  sutures. 

On  the  other  hand  Mr.  James  Berry  {loc.  supra  cit.)  condemned  the 
operation  of  forcibly  fracturing  in  the  strongest  terms.  Of  the  ii 
cases  of  which  he  had  heard  in  this  country  it  had  led  to  death  in  5. 
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In  another  case  necrosis  of  the  bones  occurred,  but  the  child 
recovered. 

After-treatment. — When  the  chihl  is  put  back  to  bed,  warmth 
should  be  applied  by  hot  bottles.  The  side  position  is  best  at  first, 
that  blood  may  trickle  out  of  the  mouth.  When  the  risk  of  vomiting 
has  passed,  a  little  ice  may  be  given.  The  hands  should  be  secured 
for  the  first  few  days.  For  the  first  forty-eight  hours  milk  with  ice  or 
barley-water  only  should  be  allowed,  with  a  little  port  wine  and  water, 
nutrient  enemata  being  given  if  needful.  After  this,  yolks  of  eggs, 
arrowroot,  broths,  soups,  and  (in  about  ten  days)  light  puddings,  jellies, 
maybe  allowed.  If  the  patient's  temper  and  intelligence  allow  of  it, 
the  mouth  may  be  regularly  syringed  or  washed  with  Condy's  fluid  or 
boracic-acid  lotion.  In  other  cases  it  is  best  to  leave  the  wound  quite 
alone.  The  nurse  should  devote  herself  to  preventing  the  child  from 
crying,  and  to  keeping  the  patient  amused.  Whenever  it  is  possible 
the  child  should  be  taken  into  the  fresh  air  after  the  first  two  or  three 
days  (Owen).  There  should  be  no  hurry  to  remove  the  sutures,  which, 
if  not  of  silk  (p.  553),  maj'^  remain  for  seven  or  ten  days  in  the  soft, 
and  an  almost  indefinite  time  in  the  hard,  palate.  No  one  should  be 
allowed  to  look  at  them  either  early  or  often.  It  is  well  for  the 
operator  to  keep  out  of  the  child's  notice  for  the  first  few  days.  To 
prevent  the  child  getting  the  fingers  into  the  mouth  it  is  well  to  mould 
felt  splints  in  front  of  the  elbow-joints.  These  will  allow  of  movements 
of  the  hands  and  use  of  toys.  Dr.  Peck  (loc.  supra  cit.)  considers  that 
a  dental  plate,  fitted  beforehand,  is  of  great  value  in  protecting  the 
line  of  suture  from  the  tongue.  It  can  only  be  employed  in  patients 
of  sufiicient  age  and  intelligence. 

To  make  this  subject  of  after-treatment  at  all  complete  a  few  words 
must  be  said  about  the  improvement  of  speech  after  the  cleft  has  been 
surgically  cured,  and  the  occasional  need  of  an  obturator.  Even  after 
a  complete  closure  of  the  cleft  much  awkwardness  of  speech  is  liable  to 
remain,  this  being,  of  course,  the  more  marked  the  older  the  patient  is. 
Parents  are  often  greatly  to  blame  for  the  little  trouble  they  will  take 
to  further  the  success  of  the  surgeon's  efl'orts,  and  this  refers  in  many 
cases  to  those  who  have  not  the  excuse  of  the  ignorance  and  toilsome 
life  of  the  poorer  classes.  They  too  often  act  as  if,  because  the  cleft  is 
closed,  no  further  responsibilit}'  rests  with  them.  Again,  the  patients 
being  usually  children,  without  thought  as  to  the  future,  and  satisfied 
with  the  improvement  in  theii'  deglutition,  present  many  difiiculties. 
Not  only  has  the  child  to  be  taught  the  right  way  of  using  its  organs 
of  speech,  but  wrong  habits,  especially  nasal  and  guttural  tones,  have  to 
be  unlearnt.  This  is  only  to  be  brought  about  by  means  of  systematic 
lessons  and  practice  gone  through  regularly  day  by  day  for  months  and 
even  years.  No  plan  will  be  found  better  than  that  recommended  by 
Mr.  W.  Haward,  Clin.  Lect.  "  On  Some  Forms  of  Defective  Speech  " 
{Lancet,  1883,  vol.  i.  p.  iii) :  "  The  instructor  should  sit  directly  facing 
the  pupil ;  the  pupil  is  made  to  fix  his  attention  thoroughly  upon  the 
face  of  the  teacher,  and  to  copy  slowly  his  method  of  articulation.  This 
should  be  displayed  by  the  teacher  in  an  exaggerated  degi-ee,  every 
movement  of  the  lips  and  tongue  being  made  as  obvious  as  possible  to 
the  pupil,  and  the  more  difiicult  sounds  or  movements  prolonged  for 
the  purpose.     Thus,  for  instance,  suppose  the  word  '  sister'  were  to  be 
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practised,  tlic  teiicluT,  Inivin^f  (illed  liis  clicst  witli  a  loii^;  insi)iration, 
would  open  his  lips  and  draw  l)ack  tlit,'  aiif^dcs  of  the  iiioiith,  so  that  the 
pupil  could  sec  well  the  positiou  of  the  tongue  a^'ainst  the  teeth  ;  he 
could  then  prolong  the  hissing  sound  of  the  *  s,'  and,  finally  separating 
the  teeth  as  the  sound  of  the  *  t '  in  the  second  S3'llable  issues,  alhnv 
the  pupil  again  to  see  the  position  of  the  tongue  as  the  word  is  ended. 
Or,  for  another  example,  take  the  word  '  lil}'.'  Here  the  teacher  would 
separate  the  lips  and  teeth,  so  that  the  tongue  would  he  seen  curved 
upwards,  with  the  tip  touching  the  hard  i)ahite  ;  the  word  would  then 
be  pronounced  with  a  prolongation  of  each  syllable,  the  teeth  and  lips 
being  kept  open,  so  that  the  uncurling  of  the  tongue  and  its  downward 
movement  are  clearly  seen.  So,  again,  in  teaching  the  proper  method 
of  sounding  such  words  as  'wing'  or  'youth,  much  aid  is  given  by 
keei)ing  the  lips  somewhat  separated,  so  that  the  relation  of  the  tongue 
and  palate  can  be  made  nnmifest.  The  pupil  must  be  made  to  fill  his 
chest,*  and  then  to  imitate  as  closely  as  possible  every  movement  and 
sound  of  the  teacher ;  and  this  may  sometimes  be  assisted  by  making 
the  pupil  feel  with  the  finger  as  well  as  observe  with  the  eye  the  relative 
movement  and  position  of  the  teacher's  tongue  and  palate.  There 
should  be  no  other  person  in  the  room  to  distract  the  pupil's  attention. 
It  is  best  to  continue  the  exercise  for  a  short  time  onl}^  and  to  repeat 
it  frequently,  rather  than  fatigue  the  child  by  a  long  lesson ;  and  it  is 
a  good  plan  to  take  an  ordinary  elementary  spelling-book  and  to  mark 
the  words  which  the  pupil  finds  most  difhcult  to  pronounce,!  so  that 
these  may  be  especially  practised." 

With  regard  to  the  question  of  obturators  and  vela,  in  cases  where 
it  has  been  found  impossible  to  close  a  very  wide  cleft,  or  where  it  is 
evident  that  even  after  a  successful  operation  the  palate  will  be  so  tense 
and  short  as  to  be  quite  unable  to  touch  the  pharynx,  and  so  shut  off 
the  nose  from  the  mouth,  an  obturator  may  be  required.  A  very  useful 
form,  that  of  Dr.  Suersen,  of  Berlin  {Brit.  Med.  Journ.,  1882,  vol.  ii. 
p.  875),  and  several  others,  are  described  by  Mr.  Newdand  Pedley  {Guy^s 
Hosp.  Hep.,  1894).  The  whole  question  is  very  fairly  dealt  with,  and 
many  useful  hints  are  here  given  as  to  the  improvement  of  speech  in  these 
cases.  The  chief  disadvantages  of  instrumental  aids  are  that  if  fitted 
early  they  will  require  frequent  alteration ;  on  the  other  hand,  unless 
worn  early  they  will  be  of  little  service.  Moreover,  the  expenses  of 
the  necessary  repairs  and  renewals  can  rarely  be  met  by  hospital 
patients.  Just  the  same  care  in  overcoming  faulty  habits  of  speaking 
and  in  teaching  correct  ones  is  required  now-  as  after  a  successful 
ojjeration. 

Causes  of  Failure. — i.  Vomiting. |  2.  Premature  cutting  of  sutures 
from  tension.  3.  Haemorrhage.  Serious  haemorrhage  in  children,  either 
at  the  time  or  later,  is  very  rarely  met  with.  In  case  of  severe  haemor- 
rhage during  the  operation  Mr.  Berry's  advice  is  w^orth  remembering. 
"  If   a   smart   haemorrhage  occurs,  the  knife  should   not  be   at   once 

•  0[)eniug  the  mouth  widely  aud  learning  to  keep  the  tongue  down  ou  the  floor  of 
the  mouth  are  two  points  to  be  early  and  strenuously  insisted  upon.  The  patient 
should  practise  them  before  a  looking-glass. 

t  Especially  those  containing  the  letters  t,  b,  d,  k,  g,  s,  z,  and  1.     (Rose.) 
X  Mr.  Mason  [Brit.  Med.  Journ.,  1872,  vol.  i.  p.  14)  gives  the  case  of  a  child,  aged  9, 
where  the  vomiting  of  two  lumbrici  led  to  failure. 
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withdrawn,  but  made  to  cut  a  little  further,  so  as  to  ensure  that  the 
vessel,  whether  artery  or  vein,  is  completely  divided." 

Mr.  H.  Marsh  {Clin.  Soc.  Trans.,  vol.  xi.  p.  71),  in  the  case  of  a 
patient  aged  21,  was  compelled  to  plug  the  posterior  palatine  canal 
owing  to  severe  haemorrhage  on  the  sixth  da3\ 

The  hjeraorrhage  recurred  twice,  the  last  time  being  as  late  as  the  fourteenth  day,  and 
was  arrested  on  each  occasion  by  the  following  means  :  "  Searching  with  a  sharp-pointed 
probe,  passed  through  the  lateral  cut,  about  ^  inch  in  front  of  the  hamular  process, 
which  can  be  easily  felt  through  the  soft  palate,  and  about  the  same  distance  directly 
inwards  from  the  wisdom  tooth,  I  felt,  after  two  or  three  attempts,  that  I  had  fixed  the 
probe  in  the  orifice  of  the  canal,  and  at  the  same  time  the  patient  screamed  with  pain 
when  tiie  large  posterior  palatine  nerve  was  touched.  A  wooden  plug,  made  by  sharpening 
a  piece  of  firewood,  was  then  pressed  firmly  into  the  canal,  by  holding  it  in  a  pair  of 
strong  forceps  with  its  point  looking  upwards,  and  a  little  backwards  in  relation  to  the 
roof  of  the  mouth.  Directly  the  plug  was  introduced  the  bleeding  ceased."  The 
recurrence  was  due  to  the  plug  slipping  out. 

4.  Whooping  cough.  5.  Exanthemata.  6.  The  child  putting  a 
finger  into  the  wound.  7.  Swallowing  of  solid  food.  8.  Feeble  con- 
dition of  the  child,  with  congenital  syphilis.  Sec.  Children  of  defective 
mind  always  cause  additional  anxiet}^  in  the  after-treatment,  g.  Acute 
infantile  diarrhoea.  Though  I  have  placed  this  last,  this  baffling  pest 
of  surgery  is  too  well  known  to  those  who  have  to  operate,  in  the 
summer,  on  little  children  in  hospitals.  For  the  best  account  of  treat- 
ment I  would  refer  my  readers  to  an  article  by  Dr.  G.  E.  Halstead 
(Giiy's  Hosp.  Hey.,  i8g8).  I  here  append  a  summary  of  his  terse  and 
most  practical  article  : — "  Diarrhoea  is  due  to  something  in  the  diet. 
Empty  the  bowels  and  keep  them  cleansed,  preferably  by  castor  oil. 
Energetically  treat  the  collapse,  and  don't  trouble  about  the  number  of 
motions.  Don't  stop  up  the  bowels  by  astringents  and  opium.  Give 
hardl}'  any  food  for  a  few  days.  Begin  with  white  of  egg  solution  in 
teaspoonful  doses  every  half-hour.  If  the  baby  is  too  hot,  cool  it ;  if  it 
is  too  cold,  warm  it ;  if  it  is  thirsty  and  not  sick,  give  it  w\ater  ;  and 
keep  it  in  the  fresh  air  all  day  long." 

With  reference  to  the  above  causes  of  failure,  while,  ver}'  occasionally, 
hsemorrhage  at  the  time  of  the  operation  in  a  weakly  child,  prolonged 
vomiting,  or  want  of  supervision  after  the  operation,  may  be  the  cause, 
in  the  very  great  majority  of  cases  the  failure  is  due  to  some  neglect 
of  the  precautions  which  are  recognised  as  essential.  They  are 
(a)  insufficient  relief  of  tension  on  the  sutures  by  inadequate  use  of 
the  raspatories  in  freeing  the  muco-periosteal  flaps  when  the  lateral 
incisions  are  made,  or  in  separating  the  soft  parts  at  the  junction  of  the 
hard  and  soft  palates.  (6)  Unskilful  paring  of  the  edges,  by  which 
either  not  enough  is  done,  the  cleft  not  being  completely  pared,  or  too 
much  is  removed  and  the  tension  thereby  increased,  (c)  Bruising  of 
the  edges  from  unskilful  manipulation  with  instrviments  or  sponges, 
difficulty  in  passing  the  sutures,  &c.  In  some  cases  where,  in  spite  of 
free  separation  of  the  parts,  the  operation  occasionally  fails,  perhaps 
from  the  presence  of  much  scar  tissue,  union  may  still  be  secured, much 
as  in  the  case  of  a  harelip  (p.  528),  if  about  the  tenth  day  the  edges  are 
carefully  pared,  and  drawn  together  with  sutures  of  salmon  gut  or 
silver  wire,  sufficiently  stout  not  to  cut  through  readily,  and  not  drawn 
too  tight.     The  sutures  of  relaxation  of  which  I  have  spoken  (p.  558), 
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should  be  used  here.  The  exi)Uinntion  of  tliis  happy  result,  which  I 
have  experienced  in  two  cases,  is  probably  found  in  the  abundance  of 
vascular  loops  now  present  on  either  side  of  the  clel't.  In  the  case  of 
a  partial  union,  whore  one  or  more  holes  persist,  tiiere  should  be  no 
hurry  to  interfi're,  and  the  child  should  be  got  into  the  best  possible 
condition  beforehand,  by  a  stay  at  the  seaside,  if  possible.  AVhere  a 
gaj)  renniins  in  the  soft  palate,  the  course  to  be  taken  will  be,  according 
to  its  width,  eitlu'r  a  fresh  operation  on  the  former  lines,  or  one  in 
which  a  llap  is  employed  by  Mr.  Lane's  method  (Figs.  238,  239). 


REMOVAL  OF  GROWTHS  OF  THE  PALATE. 

Growths  here,  though  rare,  have  a  special  interest,  from  their  posi- 
tion, and  may  thus  be  briefly  noticed.  For  a  good  account  of  them  1 
would  refer  my  readers  to  a  paper  by  Mr.  Stephen  Paget  (67;  Bartli. 
Hosp.  liey.,  vol.  xxii.),  in  which  the  following  points  are  brought  out : 
(i)  The  chief  groups  are  the  polypoid  and  warty,  the  adenomatous,  the 
sarcomatous,  and  the  carcinomatous;  this  last  including  the  encephaloid, 
which  are  very  rare,  and  the  epitheliomatous,  commencing  in  irritation 
here  as  elsewhere.  (2)  That  it  is  hardly  possible  to  tell  beforehand  to 
which  group  the  growth  belongs.  (3)  Many  of  them,  especially  the 
adenomata,  can  be  shelled  out  with  surprising  ease.  (4)  That  the 
growth  itself  should  not  be  cut  into. 

The  commonest  grow'ths  which  the  surgeon  has  to  deal  with  here 
are  sarcomata  and  ei)itheliomata.  In  either  case,  where  the  growth  is 
large  and  vascular,  I  strongly  urge  the  advisabilit}'  of  making  use  of 
such  aids  as  a  preliminary  laryugotomy  and  plugging  the  fauces,  slitting 
the  cheek  and  ligaturing  the  external  carotid  on  the  side  in  which  the 
growth  extends  farthest  back.  Tying  the  above  vessel  not  onl}^ 
renders  the  operation  much  more  bloodless,  and  so  enables  it  to  be  more 
thoroughly  done, but  diminishes  also  the  risk  of  secondary  hiTmorrhage, 
a  risk  that  in  a  part  like  this,  which  cannot  be  kept  aseptic,  is  always 
present.  I  have  followed  the  above  course  in  two  cases,  in  each  of 
which  the  disease  implicated  the  pterygoid  region  on  one  side.  One 
was  an  epithelioma  of  the  hard  and  soft  palate  involving  the  alveolar 
process  and  the  pterygoid  region  on  the  left  side.  This  {)atient  was 
alive  and  well,  four  and  a  half  years  after  the  operation.  In  the  other 
case,  one  of  sarcoma  of  the  right  pterygoid  region  and  the  soft  palate, 
an  operation  had  already  been  attempted  by  a  surgeon  at  Johannesburg. 
Ligature  of  the  right  external  carotid  allowed  of  the  removal  of  some 
enlarged  glands  at  the  angle  of  the  jaw,  and  prevented  any  severe 
luemorrhage  when  the  growth  was  shelled  out  of  the  palate  and  right 
pterygoid  region.  I  heard  of  this  patient  in  1905,  five  years  after  the 
operation  ;  he  was  married  and  fruit-farming  in  California.  The  parts 
were  perfectly  sound. 

In  the  case  of  a  growth  of  the  hard  palate,  peeling  it  off  with  a 
blunt  dissector  and  scraping  the  bone  will  be  quite  insufficient.  The 
bone  around  should  be  freely  removed  with  a  chisel  or  gouge  and 
mallet,  or  a  jiartial  removal  of  the  upper  jaw  {e.g.,  its  palate  and  one 
alveolar  process)  performed,  if  needful. 
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CHAPTER  X. 

REMOVAL  OF  THE  TONGUE  (Figs.  242  to  246). 

The  day  when  the  belief  is  accepted,  and  acted  upon,  that  cancer  of 
the  tongue,  like  many  other  epitheliomata,*  has  a  pre-cancerous  stage, 
and  that  this  is  the  stage  in  which  we  ought  to  operate,  will  be  a  happy 
one  for  hundreds  of  patients  and  for  the  results  of  surgery.  Of  all  the 
painful  deaths  by  which  men  leave  this  world  there  are  few  more 
miserable  and  distressing  than  one  which  closes  life  by^  cancer  of  the 
mouth.  And  yet,  though  in  the  case  of  the  tongue  this  most  important 
stage  is,  from  the  position  of  the  organ  which  it  attacks,  peculiarly 
under  our  eyes  and  lies  open  to  our  examination  and  detection,  how 
frequently  it  is  overlooked  !  I  have  elsewhere  (Giu/s  Hosj).  liej).,  i88g, 
p.  245  ;  Practitioner,  May,  1903!)  treated  in  detail  of  this  malignancy 
and  the  other  practical  points  above  given. 

Before  describing  the  different  operations  it  will  be  well  to  say 
something  with  reference  to  two  or  three  very  practical  points  which 
rise  up  with  every  case  of  tongue  cancer,  a  form  of  cancer  which,  it 
must  be  remembered,  is  very  frequent,  and  increasing  in  frequency ;  I 
which  attacks  all  ranks  of  life  ;  which,  after  its  early  stage,  is  especially 
malignant  ;§  and,  finally,  for  the  relief  of  which  an  operation  is  as 
much  dreaded  and  deferred  by  men  as  that  for  carcinoma  mammse  is 
by  women. 

A  Pre-cancerous  Stage. — However  tongue  cancer  begins,  it  passes 
through  the  above  stage,  i.e.,  a  stage  (the  duration  of  which  is 
unknown,  and  varies  extremely)  in  which  inflammatory  changes  only^ 
are  present,  viz.,  ulceration  and  other  changes  in  the  epithelium,  not 
amounting,  as  yet,  to  epithelioma,  but  on  which  epithelioma  inevitably^ 
supervenes.  The  boundary  line  between  this  pre-cancerous  stage  and 
cancer  is  extremely  narrow  ;  the  duration  of  this  stage  may  be,  and 
often  is,  extremely  brief. 

*  The  rare  sarcoma  of  the  tongue  is  alluded  to  at  p.  606. 

t  The  remarks  on  diagnosis  of  the  pre-cancerous  conditions  in  this  article  (p.  614)  may 
be  found  useful.  In  the  same  journal  (p.  595)  Mr.  Butlin  relates  cases  illustrating  the 
occasional  difficulty  experienced  in  the  diagnosis  of  epithelioma  here. 

X  Amongst  common  cancers— e.^.,  of  breast,  rectum,  uterus,  &c.— cancer  of  the  tongue 
stands  about  third,  although  so  rare  in  women.  Mr.  Barker,  in  his  carefully  worked-out 
article  on  "  Diseases  of  the  Tongue  "  iSy-sf.  of  Stirg.,  vol.  ii.  p.  578),  gives  a  series  of  tables 
showing  that  in  the  previous  thirty  years  there  had  been  a  steady  increase  from  26  to  11 '5 
per  cent. 

§  This  is  shown  in  the  following  facts  :  (o)  The  rapidity  here  is  quite  different  from 
that  in  other  epitheliomata.  Epithelioma,  usually  thought  a  slow  cancer,  here,  in  a  moist, 
warm  cavity,  much  irritated,  and  never  di-y  and  warty,  is  terribly  rapid.  (;3)  Gland 
invasion  is  here  not  only  certain,  but  inevitably  early  as  well. 
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Aids  ill  rofogiiisiii^'  this  stii^e  :  (i)  Tlie  diiriitioii  v{  the  ulcer.  (2) 
Its  obstinacy  to  treatiiu'iit.  (3)  The  iige  of  the  patient.  (4)  Absence 
of  any  indtiiation  or  fixity. 

Questions  arising  before  Operation. 

Tlie  operatin«^'  surgeon  will  often  be  called  uiion  t(;  give  an  answer 
to  the  two  following  questions :  Will  the  disease  be  permanently 
cured?  If  a  permanent  cure  is  impossible,  will  life  be  bettered  and 
prolonged  ? 

A.    fl  ifl  the  disease  be  permanentli/  eared? 

lleally  pernnuient  cures,  i.e.,  cases  in  which  no  rcajjpearance  of  the 
disease  has  shown  itself  five  years  after  the  oi)eration  on  the  tongue  are, 
as  a  nuitter  of  conunon  knowledge,  still  very  rare.  From  my  own 
exiierience — and  it  has  been  a  large  one,  chieHy  of  advanced  cases — 
the  proportion  of  permanent  recoveries  carefull}'  watched  would  not 
be  above  12  i)er  cent,  lleappearance  in  the  tongue  after  a  well- 
performed  operation  is  rare,  but  as  the  glands  are  invaded  in  the  great 
nnijority  of  patients  by  the  time  they  come  to  us,  a  permanent  recovery 
is  in  these  cases  exceptional,  however  thoroughly  repeated  operations 
are  performed.* 

Mr.  Hutchinson  {Brit.  Med.  Joiirn.,  vol.  ii.  i8gi,  p.  iigo)  drew 
attention  to  the  following  facts,  which  cannot  be  emphasised  too 
strongly.  Gland  infection  here  begins  almost  from  the  very  day  that 
the  sore  assumes  suspicious  features.*  Again,  lymphatic  glands  may 
become  involved  through  ulcers  of  the  most  insignificant  size  and  of 
the  briefest  duration.  Lastly,  the  same  authority  points  out  that 
cancer  germs  may  remain  latent  in  the  lymphatic  glands  for  several 
years  and  then  evolve  disease.  Before  leaving  this  subject  I  would 
earnestly  impress  upon  ni}'  younger  readers  that  invasion  of  the  glands 
is  here  not  only  certain,  usuall}'  earl}',  but  also  now  peculiarl}-  baneful, 
owing  to  (i)  the  way  in  which  epithelioma  infects  the  glands — 
injianimatonj  cells,  as  well  as  those  of  cancer,  jMssing  from  tlie  primary 
grouth,  if  ulcerated,  as  it  usually  is,  into  the  glands ;  and  (2)  tJie  great 
importance  of  tJie  structures  amongst  which  the  cervical  lymphatic  glands 
lie.  When  epitheliomatous  glands  are  operated  on,  the  following  con- 
ditions interfere  with  a  thorough  extirpation  of  the  disease  :  (a)  The 
number  of  the  glands  and  the  abundant  comnmnication  between 
the  difi'erent  groups,  the  importance  of  the  structures  closely  adjacent 
to  the  deeper  ones,  and  the  fact  that  the  glands  may  be  affected  and 
yet  so  minute  as  to  escape  the  most  careful  operator,  i/3)  The  presence 
only  too  often  of  septic  cells  (the  original  trouble  being,  usually,  an 
ulcer)  as  well  as  of  malignant  deposit  in  the  glands  so  mats  them  to 
adjacent  parts  as  to  make  it  quite  impossible  to  reall}'  extirpate  the 
glands.  Inflammatory  softening  having  set  in  leads  to  their  breaking 
down  during  attempts  at  their  removal,  with  the  result  that  shells,  still 
the  seat  of  cancerous  foci,  are  left  behind.  These  relics,  owing  to  the 
vascularity  of  the  surrounding  parts,  do  not  die,  but  preserve  sufficient 
vitality  to  act,  a  little  later,  as  centres  of  recurrent  disease. 

*  If  a  sore  has  been  persistent  for  longer  than  three  months,  permanent  recovery  is 
very  doubtful.  If  it  has  persisted  for  over  six  months,  if  more  than  one-third  of  the 
tongue  is  invaded,  if  the  floor  of  tlie  mouth  is  involved,  permanent  recovery  is  well-nigh 
certainly  hopeless. 
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The  explanation  of  the  small  number  of  permanent  recoveries  after 
removal  of  cancer  of  the  tongue*  is  not  altogether  to  the  credit  of  our 
profession.  Patients  and  we,  alike,  are  too  often  both  to  blame.  The 
gravity  of  the  disease  is  overlooked,  the  time  of  the  "  pre-cancerous 
stage  "  is  lost.  Because  cancer  of  tlie  tongue  is  so  often  preceded  by 
syphilis,  or  local  irritation,  the  practitioner  diagnoses  the  above,  and 
suggests  them  as  the  essential  part  of  the  mischief:  "give  drugs 
another  chance" — e.g.,  potassium  iodide,  mercmy,  caustics.!  To 
these  there  are,  in  nearly  every  case,  the  strongest  objections  in  the 
pre-cancerous  stage.  Time  is  lost,  strength  is  lost,  and  the  patient  is 
lulled  and  befooled,  while  all  the  time  the  vascularity  and  irritation 
around  the  ulcer  are  increased.  Furthermore,  the  patient  is  in  part 
responsible  for  the  delay,  as  he  very  naturally  dreads  the  operation, 
exaggerating  its  danger,  painfulness,  and  the  supposed  inevitable  loss 
of  speech.  We  shall  never  be  able  to  successfully  combat  the  above 
till  (i)  the  importance  and  value  of  the  pre-cancerous  stage  are  recog- 
nised and  thus  limited  operations  are  justified  ;  (2)  when  medical  men 
will  assure  their  patients  that  even  after  more  extensive  operations, 
sufficient  j^ower  of  speech  will  remain.  In  the  tongue  and  in  the  lip, 
especially,  it  is  time  that  patients  knew  that  the  cure  of  cancer  which 
thej^are  always  expecting  others  to  find  and  the  responsibility  for  letting 
it  go  by  rests  with  them. 

B.  If  a  jiei'iiKoient  cure  is  inipossihle,  ivill  life  he  bettered  and 
2)rolong€d  ? 

Cases  which  are  not  operated  on  die  within  eighteen  months,  many 
in  twelve  months.  An  operation  wisely  planned  and  well  carried  out 
often  gives  a  gain  of  six  or  eight  months.  This  is  a  gain  not  only  of 
time,  but  also  of  comfort.  Death  by  glandular  recurrence  in  the  neck 
is  less  painful  and  noisome  than  death  by  mouth  cancer.  No  one  who 
has  seen  much  of  tongue  cancer  will  have  any  difficulty  in  answering 
the  question  which  of  the  two  is  the  more  painful  to  the  patient  and  dis- 
tressing to  those  around  him — tongue  cancer  with  its  horrible  foetor, 
profuse  and  foul  salivation,  its  pitiless,  incessant,  weary,  racking 
aching  of  tongue,  ear,  face,  and  teeth  ;  or  recurrence  in  the  cervical 

*  Anyone  doubting  the  truth  of  this  statement  should  refer  to  a  very  practical 
instructive  article  by  Mr.  Stanley  Boyd  and  Mr.  Unwin  {Practitioner,  May,  1903).  The 
following  is  the  summary  of  the  results  in  33  cases  :  One  case  remained  free  from  cancer 
after  11  years.  One  remained  free  from  a  cancer  of  the  right  side  of  the  tongue  for  ?>\  years, 
and  2\  years  from  a  second  operation  for  a  cancer  on  the  left  side  of  the  mouth.  Two 
died  free  from  cancer  after  6  and  4}  years.  One  (frenal)  was  free  after  2|  years.  One 
was  free  after  11  months.  Eight  died  soon  after  the  operation.  In  16  others  the 
disease  recurred  within  a  year.  In  one,  the  disease  recurred  in  a  gland  low  down  in  the 
neck  after  4I  years.  One  recurred  in  loco  (frenal)  after  3J  years.  One  recurred  twice  in 
the  glands  during  the  first  two  years,  there  being  no  further  recurrence  locally  or  in  the 
cervical  glands  until  the  patient's  death  from  intra-thoracic  deposits  4^  years  after  the 
first  operation. 

t  "  While  a  careful  thorough  application  of  nitric  acid  or  acid  mercury  nitrate  is 
perfectly  justifiable  in  certain  cases,  and  may  be  highly  beneficial,  the  use  of  caustics 
frequently  repeated  at  short  intervals  is  here  futile  and  perilous.  For  medical  men  to 
waste  time  with  this  treatment  should  at  the  present  day  be  almost  criminal,  for  such 
dallying  with  drugs  and  local  applications  can  only  lead  to  cultivation  of  cancer,  and 
most  miserable  and  often  untimely  deaths"  (article,  loc.  supra  cit.,  Guifs  JIogj>.  Rep., 
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f^'laiids,  an  iilhM'iiiitivc  in  wliicli  tlic  piitieiit  is  often  ahic  to  work  np  till 
near  the  last,  and,  till  towards  the  close,  is  lr<'e  IVom  the  a^onisinf 
tenderness,  the  stinking'  fcetor,  the  dribldin;^'  ot"  I'oul  saliva  (not  only 
hall-poisoning  the  patient,  hut  renderinf^  him  noisome  to  others*),  and 
the  slow  starvation  day  hy  day  ol"  ton<,me  cancer.  Where  an  operation 
is  certainly  attended  with  risk,  the  patient  in  facing'  it  may  he  relieved 
hy  the  assurance  that  a  lite  i)rolonf^ed  in  hideous  misery  and  constant 
a<;ony  is  worse  than  death  lollowinj^'  close  on  an  ojx'ration.  "  When  a 
man  has  only,  supi)ose,  two  or  three  years  to  liv(!,  it  is  no  small 
advantage  itat  least  hall' the  time  can  he  sjient  in  comfort  rather  than  in 
misery,  and  in  profitable  work  rather  than  in  painful  idleness  "  (Paf^et). 

If  a  patient  cannot  make  up  his  mind  to  an  operation  and  is  losinr( 
precious  time,  he  should  be  warned,  without  being  undul}'  frightened, 
of  the  state  of  things,  alluded  to  a  few  lines  above,  which  will  inevit- 
ably follow.  Ustnilly,  as  soon  as  this  sets  in — i.e.,  when  the  condition 
of  the  tongue  renders  him  a  nuisance  to  himself  and  othei'S  with  the 
disgusting  foctor,  the  constant  dribbling  of  foul  saliva  which  cannot  he 
swallowed,  the  weary  aching  day  and  night,  lit  up  into  agonising 
Hashes  when  the  parts  are  touched  or  moved — the  patient  becomes 
willing  to  run  any  risk.  Ikit,  too  often,  by  this  time,  the  glands  have 
for  some  time  been  enlarged,  and  the  mischief  has  reached  the  floor  of 
the  mouth  or  the  alveolar  mucous  membrane  by  extension,  though  not 
yet  perhaps  with  ulceration. 

Operations. — The  following  five  will  be  carefully  described,  viz.: 
(i.)    Whitehead's. 

(ii.)  Syme's,  on  which  Kocher's  present  operation  isbased(L'ig.  244). 
(iii.)  Kocher's  former  operation  (Fig.  245). 
(iv.)  Trans-Hyoid  Pharyngotomy. 
(v.)    The  EcraseTir. 

With  these,  certain  aids — e.g.,  slitting  the  cheek,  preliminar}'  laryn- 
gotomy,  and  ligature  of  the  Unguals — will  also  be  considered. 

While  the  above  operations — and  I  allude  esi^ecially  to  the  first 
two — give  a  choice  which  will  enable  the  surgeon  to  meet  any  case  of 
tongue  cancer,  whichever  is  chosen  must  be  completely  carried  out : 
"  niggling  "  operations  lead  inevitably  to  return  and  accelerated  growth 
in  the  tongue  itself. 

Preliminary  Treatment. — Whichever  method  is  chosen  the  following 
details  are  to  be  attended  to  carefull}'.  For  as  many  days  as  possible 
before  the  operation  every  pains  should  be  taken  to  get  the  mouth 
clean.  All  loose  teeth  or  stumps,  and  all  tartar  should  be  removed;  and 
a  strong  formalin  solution  or  pure  carbolic  acid  applied  to  the  epithe- 
liomatous  ulcer,  several  times.  Mr.  Stanley  Boyd  (loc.  supra  cit.)  thinks 
that  recurrence  may  be  occasionally  due  to  direct  inoculation  of  raw  sur- 
faces by  the  growth  as  it  is  dragged  past  them,  and  ])roposes  in  future  to 
apply  the  cautery  to  the  growth  before  beginning  the  operation.  The 
patient  should  brush  his  teeth  two  or  three  times  in  the  day  thoroughly, 
and  make  himself  handy  in  washing  out  his  mouth,  and  in  the  use  of  a 

*  "  Recalling  the  '  male  gratus  amicis  '  of  Dean  Swift.  Who  has  not  seen  such  cases, 
the  close  of  whose  life  brings,  week  after  week,  clays  without  hope  and  nights  without 
rest,  and  has  not  longed  exceedingly  for  a  wider  recognition  of-  the  pre-cancerous  stage 
of  tongue  cancer,  and  for  earlier  operations  in  it  ? "  (^Chty's  Hasp.  Rej),,  loc.  supra  cit.'). 


582       OPERATIONS  ON  THE  HEAD  AND  NECK. 

feeder  and  tube.  Much  too  often  these  most  important  steps  are  left  till 
after  the  operation,  and  to  a  nurse.  If  practised  beforehand  they 
occupy  the  patient's  thoughts,  and  after  tlie  operation  they  are  not  a  new 
tiling  to  him ;  and  no  one,  however  much  in  earnest,  can  carry  it  out  as 
well  and  as  painlessly  as  the  patient  himself.  As  to  tlie  mouth-wash 
used,  I  am  of  opinion  that  it  is  not  so  much  any  particular  kind  that  is 
of  value,  but  the  way  in  which  it  is  used ;  and,  from  its  unirritating  nature, 
I  usually  tell  the  patients  to  use  Condy's  fluid.  Solutions  of  chinosol  or 
carbolic  acid  are  excellent.  Before  the  operation  the  surgeon  should 
take  note  of  the  teeth,  as  to  their  cleanness,  and  whether  sufficient 
molars  are  present  to  take  the  leverage  of  the  ordinary  gag.  If  this 
is  not  the  case,  he  should  be  provided  with  Dr.  Hewitt's  wheel-gag 
(p.  587).  He  should  also  be  quite  clear  in  his  mind  as  to  the  extent 
of  the  growth.  The  transverse  incision  behind  the  growth  should 
always  lie  a  full  inch  posterior  to  the  cancer.  Only  in  some  cases 
involving  the  posterior  third  is  this  occasionally  impracticable.  Even 
in  doubtful  cases  it  will  be  wiser  to  make  a  rule  to  adopt  the  above 
margin.  Every  surgical  registrar  of  experience  is  familiar  with  one 
or  two  cases  where  he  has  been  asked  to  clear  up  the  nature  of  an  ulcer 
of  the  tongue  in  which  different  opinions  have  been  expressed  as  to  its 
malignancy.  In  such  cases  he  may  have  to  cut  section  after  section 
before  he  finds  the  part  which  is  actually  epithelioma.  If  this  be  so 
in  section-cutting,  it  is  clear  that,  if  the  portion  actually  epithelio- 
matous  lie  at  the  back  of  the  sore,  the  surgeon  who  cuts  within  three- 
quarters  or  half  an  inch  of  the  sore  may  be  removing  too  little.  If  he 
leaves  any  examination  to  be  made  at  the  time  of  the  operation,  his 
finger  may  not  only  become  infected,  if  he  be  dealing  with  an  ulcer,  as 
is  usually  the  case,  but  he  will  very  likely  start  bleeding,  which  is 
needless,  and  may  be  embarrassing,  if  the  anaesthetic  at  that  moment 
be  causing  difficulties. 

(i.)  Whitehead's.* — The  advantages  of  this  are  very  great.  They 
are  :  (a)  The  transverse  section  of  the  l>»dy  of  the  tongue  can  be  placed, 
deliberately,  well  behind  the  growth.  However  far  behind  the  growth 
the  loop  of  the  ecraseur  is  placed  before  the  operation,  and  however 
securely  it  seems  to  be  retained  in  situ  by  large  curved  needles,  as  the 
loop  is  tightened  up,  owing  to  the  enormous  strain  which  is  gradually 
applied,  the  needles  and  the  loop  are  forced  forwards  nearer  and  nearer 
to  the  growth.  Now  the  whole  neighbourhood  of  this  is  ready  to  become 
the  seat  of  malignancy.  All  around  the  growth  the  epithelial  columns 
are  ready  to  dip  down  into  the  vascular  connective  tissue  beneath,  on 
which,  in  health,  they  never  encroach.  Again,  the  parts  around  are 
loaded  with  inflammator}^  cells,  soft  and  vascular.  If,  as  is  very  likely, 
owing  to  the  tremendous  tension  to  which  it  is  submitted,  especially 
when  the  parts  are  very  soft,  the  loop  comes  crushing  into  this  neigh- 
bourhood and  makes  the  section  here,  the  indipping  processes  which 
extend  for  some  distance  around  the  actual  epithelioma  ma}',  owing  to 
the  vascularity  and  inflammation  consequent  on  the  operation,  break 
out  into  speedy  reappearance.  Again,  the  insertion  of  the  needles 
which  are  intended  to  keep  the  loop  well  behind  the  growth  is  not  always 

*  Mr.  Whitehead's  latest  account  of  this  operation  will  be  found  in  the  Practitioner, 
May,  1903,  p.  595. 
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an  easy  iimtter,  ospocially  U'  tlio  ^rowtlj  is  fur  back,  and  if  iho  front 
teeth  are  well  developed  wliilst  llu;  molars  and  pre-niolais  are  too  didi- 
cient  to  allow  of  wide  opening  of  the  mouth  with  a  gag.  (h)  The 
resulting  wound  is  very  elean,  there  being  very  little  laceration  and  no 
eharring.  The  slight  decomposition  which  would  take  place  from  an 
extensive  operation,  even  with  scissors,  is  readily  checked  hy  the  use 
of  the  lotions  mentioned  above.  The  advantage  of  this  in  saving  a 
patient,  whose  vitality  is  already  often  lowered,  from  tin;  depressing 
ellects  of  being  liable  for  days  to  breathe  and  swallow  with  a  foetid  S(;re 
in  his  mouth,  in  securing  rapid  granulation  and  liealing,  and  thus 
enabling  the  patient  to  be  early  propped  up,  and  soon  to  leave  his  bed, 
must  be  obvious  to  every  surgeon  who  knows  how  great  is  the  risk  oi  fatal 
bronclio-pneumonia  in  these  cases.  For  the  same  reason  secondary 
ha^moirliage,  where  ordinary  care  is  taken,  is  unknown,  (c)  The  instru- 
ments required  are  extremely  simple  and  few,  as  will  be  seen  from  the 
account  of  the  operation.*  The  chief  disadrantar/e  of  Whitehead's 
method  is  that  it  does  not  permit  of  the  surgeon  cutting  dee[)ly  in  cases 
where  the  growth  has  extended  along  the  muscles  towards  the  hyoid 
bone.  To  such  cases  it  is  unsuited,  and  Syme's  method  is  always  to 
be  jireferred. 

The  Operation. 

It  is  most  essential  that  the  anesthetic  should  be  in  the  hands  of  a 
man  who  can  be  thoroughly  trusted.  It  is  often  taken  badly  in  these 
cases,  with  much  dyspnoea  and  restlessness  at  first ;  and,  during  the 
operation,  owing  to  the  open  mouth  admitting  much  air,  and  the  fear  of 
interfering  with  the  operator,  the  patients  often  "  come  to  "  prematurely. 
The  only  thing  is  to  get  them  well  under  at  first ;  later  on  it  will  be 
well  not  to  keep  them  too  much  under  the  influence  of  the  anaesthetic, 
in  order  that,  the  sensibility  of  the  larynx  not  being  lost,  the  blood  may 
not  enter  the  air-passages.  The  administrator  must  watch  the  tint  of 
the  lips,  the  veins  in  the  cheeks,  and  know  when  a  little  blood  is  only 
safely,  though  noisily,  bubbling  at  the  back  of  the  fauces,  and  when  it 
is  getting  into  the  trachea.  If  he  keep  note  of  the  tint  of  the  parts 
mentioned  above,  he  need  not  render  himself  and  the  operator  anxious 
b}'  repeated,  more  or  less  furtive,  examinations  of  the  radial  pulse.  As 
long  as  these  parts  are  sufficiently  red  or  pink  all  is  well ;  they  quickly 
show  a  tendency  to  lividity  on  the  one  hand,  and  pallor  on  the  other. 
I  consider  the  administrator  of  anaesthetics  in  these  cases  to  be  nearly 
as  important  as  the  operator.  Two  reliable  assistants  are  needed  who 
understand  the  steps  of  the  operation,  one  to  take  the  gag  in  charge, 
and  to  sponge  when  needed,  and  the  other  to  hook  back  the  corner  of 
the  mouth  with  two  fingers  while  he  is  ready  to  sponge,  and  thus,  with 
the  position  of  the  head  over  to  this  side,  enable  the  blood  to  escape 
freely  from  the  wound  into  the  cheek  and  out  of  the  mouth,  with  the 
aid  of  deft  sponging.  Two  nurses  should  be  ready  to  supply  sterile 
sponges  or  gauze  pads  firmly  secured  on  holders.  The  following 
instruments  should  be  close  to  the  operator's  right  hand — viz.,  scissors,! 

*  On  the  value  of  Mr.  Whitehead's  method  Mr.  Butlin  writes  (^Ojier.  durg.  of  Mall g. 
Dis.,  p.  154)  :  "Whitehead's  operation  for  removal  of  one  part  or  the  whole  of  the  tongue 
has  been  my  stock  operation  for  the  past  ten  or  more  j'ears." 

t  Mr.  Whitehead  hearing,  in  1881,  that  I  had  twice  operated  by  his  method — I  believe 
that  they  were  the  earliest  of  the  kind  performed  in  London — kindly  sent  me  a  pair  of  his 
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several  pairs  of  Spencer  Wells's  forceps,  curved  on  the  flat,  a  needle 
in  a  handle,  threaded  with  stout  silk,  some  medium-sized  ligatures  of 
sterilised  silk  and  fine  needles  threaded  with  sterilised  catgut. 

A  good  light  is  absolutely  essential.  Daylight  close  to  a  window  is 
far  the  best.  If  it  is  needful  to  operate  when  the  above  cannot  be 
obtained,  as  in  a  succession  of  foggy  November  afternoons,  a  good  head- 
lamp will  be  useful.  But  no  tongue  should,  if  it  can  be  avoided,  be 
I'emoved  on  a  foggy  day,  not  so  much  on  account  of  the  light,  but 
because  of  subsequent  respiratory  trouble.  In  making  arrangements 
for  a  good  light,  the  surgeon  will  remember  that,  while  the  removal 
itself  takes  but  a  short  time,  getting  the  patient  under  the  anaesthetic, 
and  keeping  him  under  its  influence,  often  render  the  operation  much 
prolonged.  It  may  not  be  superfluous  to  add  here  that  this  is  an 
operation  which  calls  for  coolness  and  decision  on  the  part  of  the 
operator,  and  for  promptness  with  their  help  on  the  part  of  all  those 
who  assist.  The  surgeon  must  be  cool  and  deliberate  at  three  periods 
especially,  (i)  In  taking  up  all  bleeding  points  which  are  not  checked  by 
pressure  and  by  pulling  on  the  tongue ;  there  must  be  no  hurried  and 
often  futile  snapping  at  such  haemorrhage  ;  (2)  In  making  the  transverse 
incision,  the  operator's  mind  must  be  absolutely  decided  Avhere  he  is 
going  to  cut,  and  he  must  not  forget  the  fact  that  it  is  no  good  cutting  well 
behind  the  growth  if  the  section  below  is  made  dangerously  near  it; 
(3)  When  the  tongue  is  removed,  there  must  be  no  hurry  in  taking  the 
patient  back  to  bed  before  all  bleeding  is  thoroughly  arrested.  As 
long  as  any  blood  tends  to  trickle  out  of  one  corner  of  the  mouth 
some  vessel,  probably  one  of  the  linguals  or  a  dorsalis  linguae,  requires 
tying.  Yet  another  condition  calling  for  patience  and  coolness  on  the 
part  of  the  surgeon  is  where  the  patient,  because  he  was  not  sufficiently 
anaesthetised  at  first,  or  from  some  delay  in  the  operation,  requires 
additional  anaesthesia.  No  crowding  on  the  operator,  no  obstruction 
to  the  light  by  bystanders,  should  be  permitted  for  a  moment. 

Preliminary  Laryngotomy.— .The  question  of  the  advisability  of  this 
operation  now  arises.  It  forms  no  part  of  a  Whitehead's  operation 
proper.  The  operator  who  introduced  the  scissors-method,  and  whose 
success  with  it  is  so  well  known,  never,  I  believe,  uses  a  preliminary 
laryngotomy,  In  my  first  6  cases  I  followed  him  closely.  Among  the 
later  33  I  have  performed  laryngotomy  on  many  occasions.  "With  a 
wider  experience,  I  am  led  to  think  very  highly  of  this  preliminary  step, 
and  of  the  plugging  of  the  back  of  the  mouth,  which  it  renders  safe,  and 
I  do  so  for  tins  reason,  With  the  fauces  plugged,  and  the  patient 
breathing  through  a  laryngotomyrtube,  the  surgeon  can  neglect  the 
hemorrhage  more,  can  so  operate  more  deliberately,  and  thus  (and 
this  is  the  value  of  this  preliminary  step,  in  my  mind)  at  every  step  of 
the  operation  can  have  the  parts  more  thoroughly  sponged  dry,  and  con- 
sequently is  enabled  throughout  to  keep  more  surely  wide  of  the  disease. 
In  other  words,  I  do  not  dread  the  haemorrhage  which  accompanies  a 


scissors.  They  are  rather  longer  than  usual,  perfectly  flat,  very  sharp  up  to  the  tips, 
which  are  square  and  blunt.  While  Mr.  Whitehead  tirst  placed  the  operation  by  scissors 
on  a  firm  basis,  Mr.  Fiddes,  of  Jamaica,  one  of  the  first  surgeons  to  remove  the  tongue, 
used  the  scissors  nearly  fifty  years  ago  (^P<it/i.  Soc.  l>an.%,  vol.  xii.  p.  223  ;  Udin,  31c(l, 
Journ.,  1859). 
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scissors-operation  for  itself,  but  beciiuse  it  is  liiilili",  in  spite  of  careful 
ftiul  prompt  sponfifiiif,',  to  obscure  the  lielcl,  and  thus  lead  to  cuttiiif( 
dangerously  near  the  {growth — a  danrjer  especially  likely  to  happen  if 
the  hieniorrhagc  is  at  all  free,  if  the  i)arts  cut  are  very  much  softened, 
and  if  the  patient  is  not  takin}^'  tlu!  aniesthetiir  well.  1^'or  these  reasons 
I  am  inclined  to  reconunend  a  preliminary  laryiiffotomy,  with  jjlug- 
ping  of  the  fauces,  in  these  cases:  (i)  When  a  surgeon  who  values 
Whitehead's  operation  is  doubtful  as  to  his  means  of  meeting  hajmor- 
rhage.  (2)  AVhen  the  growth  extends  beyond  the  middle  of  tlu!  tongue, 
into  the  posterior  third.  (3)  When  the  floor  of  the  mouth  is  at  all 
involved.     In  gi'owths  limited  to  the  anteiior  hiilf  of  the  tongue,  unless 

Fro.  242. 


there  is  much  fixity,  laryngotomy  is  not  needed,  for,  as  will  be  seen 
below,  sufficient  of  the  tongue  in  such  cases,  after  very  little  use  of  the 
scissors,  comes  right  out  of  the  mouth.  (4)  This  question  is  also 
aft'ected  bj'  the  experience  of  the  anaesthetist.  In  February,  i8gg,  I 
removed  the  entire  tongue,  in  a  patient  sent  to  me  by  Mr.  Buxton 
Shillitoe,  without  performing  laryngotomy.  But  I  should  add  that  I  had 
the  advantage  of  Dr.  Hewitt's  services  as  anesthetist.  In  this  patient 
the  growth  extended  so  far  back  that  it  would  have  been  difficult  to 
divide  the  tongue  sufficiently  widely  behind  the  disease,  had  there  been 
a  sponge  in  the  fauces.  This  patient's  mouth  is  shown  in  Fig.  243. 
Lastly  a  laryngotomy,  especially  if  the  tube  be  removed  at  the  close  of 
the  operation  {ride  infra)  is  not  attended  by  the  same  risks  as  a 
tracheotomy.     With  this  operation  it  is  very  often  confounded. 

If  it  be  decided  to  perform  laryngotomy',  this  operation  is  done  as  at 
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p.  625,  and  a  soft  sterile  sponge  is  tied  with  silk  into  appropriate 
size  and  fixed  at  the  back  of  the  fauces,  the  silk  being  brought  out  of 
the  mouth  and  held  by  a  finger  of  the  left  hand  of  the  assistant  who 
has  charge  of  the  gag.  This  sponge  must  be  pressed  well  back,  and 
care  taken  that  it  does  not  draw  back  and  down  the  base  of  the  tongue, 
or  it  may  cause  some  difficulty  in  securing  the  linguals  when  the 
transverse  section  of  the  tongue  is  made  far  back.  In  a  prolonged 
operation,   where  the   sponge  becomes  soaked  with  blood,  it  must  be 

Fig.  243. 


Condition  of  mouth  a  year  after  complete  removal  of  the  tongue  in  a  patient 
of  mine,  aged  67.  The  absolutely  edentulous  jaws  (footnote,  p.  587)  are  to  be 
noted.    The  case  is  further  alluded  to  at  pp.  589  and  591. 


renewed.  The  anaesthetic  is  now  coi\tinued  through  the  tube,  an 
additional  advantage  brought  about  by  the  laryngotomy,  as  the 
administration  of  the  anaesthetic  does  not  interfere  with  the  field  of 
operation.  So  very  little  sloughing  and  swelling  follows  on  Mr.  White- 
head's operation,  that  I  have  usually  removed  the  laryngotomy-tube 
before  the  patient  has  left  the  operating  table  or  as  soon  as  he  is  back, 
in  bed. 

Whether  laryngotomy  is  performed  or  not,  the  patient,  having  been 
propped  up,  is  brought  quite  to  that  side  of  the  table  on  which  the 
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Burgeon  stands.  A  gng*  isi)lao<Ml  (»n  tlio  side;  of"  the  month  (jpposite  to 
the  growth,  and  the  mouth  widtdy  o|)ened.  'I'lu;  tongue  is  th(,'n  trans- 
fixed on  tlie  diseased  side,  well  hack  in  its  anterior  third,  with  a  needle 
in  a  handle,  loaded  with  stout  silk  ;  this  is  looped  and  knotted,  and  tiie 
tongue  thus  well  drawn  out  of  the  mouth.  The  surgecm  then,  where 
one  half  can  he  spared,  with  a  sharp-pointed  histoury  splits  the  tongue 
longitudinally  along  the  raphe,  to  a  point  thoroughly  well  behind  the 
growth.  It  has  been  said  that  leaving  half  the  tongue  is  useless,  tlie 
part  left  being  but  little  under  the  patient's  control.  I  am  of  an 
entirely  dilferent  oi)inion,  for  reasons  given  Ijelow. 

The  diseased  half  or  the  whole  tongue  being  drawn  well  out  of  the 
mouth  by  means  of  a  stout  silk  loop  or  reliable  tongue-forceps,  the 
siu'geon  next  divides  with  scissors  the  mucous  membrane  between 
the  tongue  and  the  alveolar  process,  keeping  close  to  the  bone  so  as 
to  be  wide  of  the  disease.  The  anterior  pillar  of  the  fauces  is  next 
divided.  While  the  above  steps  are  taken,  an  assistant  sedulously 
sponges  away  any  hfemorrhage  into  the  hollow  of  the  cheek  and  out  of 
the  month,  the  cheek  being  retracted  as  above  directed.  Careful 
sponging,  and  sponge-pressure  on  bleeding  points,  are  most  essential 
if  the  surgeon  is  to  see  his  way  and  cut  wide  of  the  disease. 

If  the  disease  has  implicated  the  frenum  and  its  vicinity,  two  or 
three  of  the  lower  incisors  should  be  drawn,  so  that  the  scissors  may 
be  introduced  on  a  level  with  the  disease.  If  this  be  not  done,  the 
scissors  have  to  be  dipped  in  over  the  teeth  in  an  awkward  way,  and 
one  which,  as  soon  as  bleeding  occurs,  makes  it  impossible  to  be 
certain  of  getting  below  the  disease.  The  scissors  can  be  introduced 
w'ith  much  greater  facility,  and  used  to  much  better  purpose,  if  a  gap 
be  made  in  the  teeth.  These,  if  sound,  can  be  kept,  and,  later  on, 
fitted  to  a  plate  by  a  dentist. 

When  half  of  the  tongue  has  been  freed  all  round,  the  muscles 
between  it  and  the  floor  of  the  mouth  are  cut  through  with  a  series 
of  short  snips  until  tlie  diseased  half  is  separated  on  the  level  of  the 
lower  part  of  the  jaw,  and  well  beneath  the  growth,  as  far  back  as  is 
needful.  Where  the  surgeon  feels  that  lie  is  cutting  dangerously 
near  the  base  of  the  growth,  the  tongue  should  be  raised  by  a 
vulsellum-forceps  grasping  it  lateralh'.  During  this  stage  oozing 
will  take  place,  and  one  or  two  small  arteries  jet  with  varying  freedom 
in  dirterent  cases,  but  these  will  yield  to  pulling  steadily  on  the  tongue, 
and  to  firmly  applied  sponge-pressure. 

The  tongue  having  been  freed  horizontally  up  to  a  point  well  behind 
the  disease,  the  transverse  section  is  now  made,  and  here  arises  the 

*  Of  these  I  prefer  Dr.  F.  W.  Hewitt's  modification  of  Mason's  gag  as  the  readiest 
and  most  efficient  in  cases  where  sufficient  teeth  are  present.  The  patient  should  be  got 
thoroughly  well  under  the  anaesthetic  (the  degree  of  ansesthesia  being  just  short  of  aboli- 
tion of  the  laryngeal  reflex).  I  prefer  ether  first,  when  the  state  of  the  lungs  and  vessels 
admits  of  it,  or  A.  C.  K.  ;  chloroform  may  be  given  afterwards  with  a  Junker's  apparatus 
and  a  tube  through  either  the  laryngotomy  wound  or  the  nose.  I  believe  this  drug  to  be 
quite  safe  at  this  stage,  and  it  diminishes  the  congestion  due  to  the  ether.  The  same 
well-known  and  ingenious  antesthetist  has  lately  supplied  a  want  long  felt  by  operating 
surgeons — viz.,  a  gag  that  will  widely  separate  the  edentulous  jaws  so  often  met  with  in 
patients  the  subjects  of  tongue  cancer  (Fig.  243).  I  refer  to  Dr.  Hewitt's  wheel-handled 
gag,  made  by  Weiss. 
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question  as  to  the  best  way  of  securing  tlie  lingual  artery.  By  far 
the  most  accurate  is  that  of  Mr.  Cathcart,  surgeon  to  the  Edinburgh 
Ptoyal  Infirmary.  Many  of  us  have  been  in  the  habit  of  finding 
the  lingual  artery  by  cutting  down  on  it  gradually  as  the  deeper 
parts  of  the  tongue  are  divided:  Mr.  Cathcart  has  put  this  most 
important  step  on  a  definite  anatomical  basis  (Ann.  Surg.,  July,  1902, 
p.  15).  His  method  is  founded  on  the  fact  tliat  the  hyoglossus  under 
whicli  the  lingual  artery  runs,  though  attached  to  the  posterior  third 
of  the  tongue,  can  be  reached  from  the  mouth  when  the  tongue  is 
drawn  far  out,  and  the  mucous  membrane  has  been  divided  between  it 
and  the  jaw.  The  jaws  being  opened  widely,  and  the  tongue  drawn 
forwards  with  a  stout  silk  ligature  in  each  half,  the  mucous  membrane 
is  divided  along  the  middle  line  of  the  dorsum,  behind  the  growth  and 
between  the  tongue  and  the  jaw ;  the  tongue  is  split  and  the  fibres  of 
the  genio-hyoglossus  divided  close  to  the  symphysis  with  scissors. 
The  diseased  half  of  the  tongue  can  now  be  drawn  well  out  of  the 
mouth,  especially  if  the  anterior  pillars  of  the  fauces  have  been  snipped 
through  as  w^ell.  With  a  few  vertical  strokes  of  a  director  the  anterior 
edge  of  the  hyoglossus  is  next  defined.  The  director  is  then  insinu- 
ated beneath  the  muscle,  the  tissues  being  separated  with  the  point 
before  the  instrument  is  pushed  on.  The  muscle  is  next  carefully  cut 
through  on  the  director  for  about  two-thirds  of  its  extent,  and  the  fibres 
retracting  leave  the  artery  at  the  bottom  of  the  wound  covered  only 
by  a  little  connective  tissue.  With  the  point  of  a  director  the  vessel 
can  then  be  easily  defined  as  a  bluish  cord,  and  traced  downwards  and 
backw^ards.  An  aneurysm-needle  should  then  be  passed  under  it,  and 
the  vessel  tied  before  it  is  cut.  Some  may  prefer  to  seize  it  with 
forceps  and  cut  before  tying  it,  but  the  previous  ligature  is  easier. 
After  the  artery  has  been  ligatured  and  divided,  a  few  snips  should  be 
made  with  the  scissors  radiating  out  from  the  ligatured  artery  into 
the  substance  of  the  tongue;  this  lessens  the  chance  of  cutting  the 
artery  again  in  the  later  stages  of  the  operation.  All  that  now  remains 
to  be  done  is  to  complete  the  operation,  cutting  wide  of  the  disease. 
The  advantages  claimed  by  Mr.  Cathcart  for  his  method — and  anyone 
making  use  of  it  will  confirm  every  word  that  he  says — are  ease  and 
certainty  in  securing  the  lingual ;  diminished  bleeding  from  small 
vessels  ;  greater  certainty  in  cutting  wide  of  the  disease.  Mr.  Cathcart 
finds  that,  by  his  method,  the  same  part  of  the  artery  is  reached  as  is 
tied  in  the  usual  operation  for  a  preliminary  ligature  in  the  sub- 
maxillary triangle. 

Mr.  Whitehead  (loc.  supra  cit.)  thus  describes  the  securing  of  the 
lingual  arteries.  After  the  division  of  the  frenum,  anterior  pillar  of  the 
fauces,  and  mucous  membrane  on  either  side  of  the  tongue  as  far  back 
as  the  anterior  pillar,  almost  the  entire  tongue  can  be  pulled  out  of  the 
mouth.  "  Now  the  more  critical  part  of  the  operation  commences — 
the  one  most  dreaded  by  the  inexperienced.  Having  proceeded  so  far 
in  separating  the  tongue  with  scissors,  the  timid  surgeon  need  make 
no  further  use  of  a  cutting  instrument.  The  tissues  can  be  ruthlessly 
broken  down  and  torn  asunder.  With  a  dry  dissector  he  can  break 
down  the  remainder  of  the  friable  tongue,  and  expose  the  arteries  and 
nerves  as  cleanly  as  if  he  was  making  a  dissection.  Nothing  is  then 
easier  than  seizing  each  arterj^  separately  by  forceps,  snipping   the 


ItKMOVAL    OF    TIIK    TONOUH.  589 

distal  ciul,  uiul  gently  twisliii}^  the  stump  ut'  tliu  vessel,  'i'ho  greatest 
confidence  may  be  established  by  the  almost  universal  certainty  that  if, 
after  the  forceps  are  removed,  no  immediate  bleeding  of  that  artery 
takes  place,  no  subseiiuent  luemorrhage  need  be  feared." 

Another  method  whic  h  will  occasionally  be  found  most  serviceable  is 
that  of  the  late  ^Ir.  Heath.  If  any  diiliculty  occur  in  dealing  with  a 
divided  lingual  (Mr.  Cathcart's  metliodical  plan  should  prevent  this), 
especially  when  the  tongue  has  been  severed  far  back,  Mr.  Heath 
advised  that  one  or  two  lingers  should  be  slipped  into  the  i)liarynx 
over  the  stumj)  of  the  tongue,  so  as  to  draw  this  forwards.  This  step 
at  once  arrests  the  lijemorrluige  by  pressure,  and  usually  brings  into 
view  the  bleeding  point,  which  is  at  once  secured.  The  following  case 
illustrates  the  value  of  this  method : 

Five  years  ago  I  had  removed  the  entire  tongue  iu  a  patient,  aged  67,  a  retired  army 
surgeon.  The  section  had  been  made  immediately  in  front  of  the  epiglottis,  and  the  con- 
dition of  the  mouth,  a  year  after  the  operation,  is  well  shown  in  Fig.  243.  The  excellent 
power  of  speech  preserved  is  mentioned  at  p.  591.  Some  ditKculty  had  been  met  with  in 
securing  either  the  left  dorsalis  lingual  or  the  left  lingual  artery  which  had  been  divided 
very  far  back  and  low  down.  Half  an  hour  after  the  patient  had  been  put  back  to  bed, 
while  I  was  sitting  beside  him,  blood  began  to  well  up  into  the  mouth  on  the  left  side,  the 
bleeding  point  being  out  of  sight.  Being  alone  with  the  patient,  I  arrested  the  hicmorrhage, 
first,  by  the  adoption  of  Mr.  Heath's  plan,  and  then  succeeded  in  clamping  the  bleeding  point 
with  a  curved  pair  of  Spencer  Wells's  forceps.  These  the  patient — a  man  of  indomitable 
courage — allowed  to  be  retained  for  eight  hours.  No  bleeding  followed  their  removal,  and 
an  excellent  recovery  ensued.  The  patient  lived  for  three  years,  and  then  died  of  bron- 
chitis and  cardiac  failure,  the  bronchitis  being,  without  doubt,  aggravated  by  the  difficulty 
in  expectoration  after  so  complete  a  removal  of  the  tongue.  As  I  had  to  remove  some 
glands  a  year  after  the  tirst  operation,  it  is  extremely  probable  that  a  further  reappearance 
of  the  disease  woukl  have  manifested  itself. 

If  it  be  needful,  the  surgeon  then  proceeds  to  deal  with  the  other 
half  of  the  tongue,  a  step  which  is  much  facilitated  by  the  room  given 
for  manipulation  by  the  removal  of  the  first  half. 

In  this  and  other  operations  for  removal  of  the  tongue,  when  sufficient 
absolutel}'  healthy  mucous  membrane  can  be  safely  left,  it  may  be 
drawn  together  and  sutured  over  the  cut  surface  with  sterilised 
chromic  catgut.  This  step  undoubtedly  saves  pain  and  promotes  rapid 
healing.  But  where  healing  is  slow,  it  entails  a  risk  of  shutting  in 
infected  discharges,  drainage  from  the  mouth  after  Whitehead's  opera- 
tion being  very  difficult.  For  this  reason,  and  because  the  majority  of 
cases  sent  to  me  have  been  advanced  ones,  I  have  not  adopted  this 
detail. 

Removal  of  Half  the  Tongue. — On  this  subject  I  may  quote  again 
from  my  article  in  the  Giufs  Hospital  Reports,  p.  252  :  "  (i)  The  removal 
of  half  the  tongue  is  suitable  and  strongly  called  for  in  certain  cases. 
(2)  That  such  an  operation,  performed  injitting  cases,  leaves  the  patient 
with  an  organ  which  is  (a)  safe  from  recurrence,  (/3)  a  most  useful  one 
in  speaking,  swallowing,  clc.  (3)  That  it  is  only  by  operating  early  in 
these  cases,  and  by  thus  being  iu  a  position  to  promise  the  patient  that 
the  less  severe  operation  will  be  sufficient,  and  will  give  him  immunity 
from  disease  and  leave  him  with  a  most  useful  organ,  that  we  shaU 
ever  attain  to  better  success  in  our  operations  for  cancer  of  the  tongue, 
removal  of  the   tongue    being  a  mutilation    especially  dreaded   and 


590       OPERATIONS  ON  THE  HEAD  AND  NECK. 

deferred  Lj  the  patient."  Two  cases  are  then  given  in  detail  in  which 
I  had  removed  half  the  tongue.  The  condition  of  the  tongue  suhsequently 
to  removal  of  one  half  longitudinally. — The  following  short  account  of 
the  condition  presented  h}'  the  male  patient's  tongue  was  written  three 
years  after  the  operation.     He  remained  well  nine  years  later. 

On  looking  into  the  patient's  mouth,  the  tongue  is  seen  to  be  directed  constantly  over 
to  the  left  side  by  the  unbalanced  fibres  of  the  right  half,  the  tip  especially  being  curled 
round  to  the  left  side  and  a  little  backwards.  The  mucous  membrane  on  the  floor  of  the 
mouth  on  the  left  side  is,  as  it  always  is  in  these  cases,  loose  and  prominent  from  the 
constant  dragging  on  it  of  the  remaining  tongue.  Muh'dlty. — When  the  patient  is  asked 
to  protrude  his  tongue  beyond  the  lips,  there  is  nothing  in  the  mouth  to  prevent  his 
tongue  from  doing  so  ;  the  tongue  is  pushed  out  between  the  lips,  but  owing  to  its 
tendency  to  curl  round  towards  the  left  it  does  not  come  beyond  them.  From  the  same 
cause  Mr.  C.  is  unable  to  touch  the  right  commissure  of  his  lips  with  the  tip  of  his 
tongue.  When  asked  if  he  can  touch  the  hard  palate  with  his  tongue,  he  can  do  so 
when  the  teeth  are  half  an  inch  apart,  not  when  the  jaws  are  widely  separated. 
Speech. — Mr.  C.'s  own  account  is  that  he  is  always  intelligible,  save  when  "  excited, 
as  in  talking  politics."  His  voice  is  loud  and  ample.  His  speech  is  clear -and  intelligible, 
save  when  one  or  two  consonants,  especially  two  dentals,  requiring  rapid  touching  of  the 
incisors  or  hard  palate  by  the  tip  of  the  tongue,  succeed  each  other  closely,  as  in  the 
word  "  literal."  Taste. — This,  the  patient  says,  is  absolutely  unimpaired.  Mastication. — 
It  is  here  only  that  Mr.  C.  allows  that  any  difference  is  to  be  noticed  since  the  operation. 
Thus,  in  certain  actions,  e.g.^  chewing  up  a  bitten  piece  of  apple,  manipulating  a  portion 
of  herring  so  as  to  avoid  swallowing  small  bones — in  such  actions  as  these  he  states  that 
"  the  left  half  of  his  mouth  does  not  act  as  well  as  the  right,  the  latter  having  a  little 
more  work  to  do." 

But  while  I  still  feel  the  force  of  what  I  wrote  in'  i88g,  I  have  not,  in 
late  years,  recommended  removal  of  half  the  tongue  as  strongly  as  I 
used  to  do.  Increasing  ex2)erience  has  shown  to  me  that  the  cases  to 
which  the  limited  operation  is  suited,  and  in  which  alone  it  can  promise 
safety  from  reappearance  of  the  disease,  are  extremel}'  few.  I  must 
repeat  this  warning  clearly  and  decisively,  having,  in  the  last  four  years, 
seen  three  cases  in  which  local  reappearance  had  followed  on  removal 
of  half  the  tongue,  performed  by  another  surgeon,  some  months  pre- 
viously. The  variety  of  the  disease  should  here  he  our  chief  guide. 
When  the  disease  is  precancerous  or  on  the  border  line,  this  operation 
may  be  justifiable.  But  such  cases  are  rare.  To  pass  from  such  cases 
to  tiiose  where  epithelioma  is  actually  present,  it  is  well  known  to  those 
who  have  had  large  experience  of  tongue  cancer,  that  this  disease  attacks 
the  tongue  in  two  forms — the  ulcerating,  and  the  more  or  less  warty ; 
the  former  being,  unhappil}',  the  most  common.  I  never  remove  half 
the  tongue  in  the  idcerating  form,  unless  the  ulceration  is  evidently'' 
superficial,  or  when,  especially  in  a  young  subject,  with  perhaps  a  long 
life  before  him,  the  ulcer  attacks  the  lateral  aspect  of  the  posterior 
third  of  the  tongue,  and  operating  on  the  wider  lines,  which  I  prefer, 
means  removal  of  the  entire  tongue. 

I  have  had  one  case  which  justifies  the  above  teaching.  It  is  that  of  a  gentleman,  fet. 
34,  who  had  epithelioma  of  the  left  half  of  the  tongue  far  back  in  the  posterior  third.  The 
ulceration,  dating  back  to  syphilitic  lesions,  in  a  patient  of  very  delicate  tissues,  was  stated 
to  be  of  five  weeks' duration  and  was  superficial  in  character.  My  diagnosis  of  epithelioma, 
based  on  the  character  of  the  induration  present  at  one  spot,  and  at  one  only,  was  doubted 
by  the  practitioner  in  charge  of  the  case.  The  patient,  an  active  officer  in  his  yeomanry, 
and  well  known  in  the  hunting  field,  shrank  from  the  complete  operation  which  I  advised, 
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and  was  willing  to  take  lii.s  full  sliari'  of  the  responsibility.  After  removal  of  one  half  of  the 
tongue  it  was  quite  clear  to  the  unaided  eye  that  at  one  small  spot  the  ulceration  had  be- 
come cpithcliomatous.  The  specimen  was  examined  by  an  cxjiert  in  London,  and  I  believe 
also  in  Berlin.  The  slides  shown  to  me  were  typieal  of  epithelioma.  The  patient  remained 
well,  when  I  saw  him  last,  four  and  a  half  years  after  the  operation.  I  should  like  to  p(iint 
out  that  this  advice  to  remove  both  halves  of  the  tongue  well  behind  the  disea.sc  in  every 
case  where  the  disease,  though  ttppannthj  superficial  and  limited,  may  from  the  dura- 
tion and  other  facts  have  extemled  more  deeply,  is  not  the  same  thing  as  the  advice  to 
remove  the  entire  tongue  in  every  case  of  cancer,  with  which  it  has  been  confused. 

Ill  the  wariy  form,  growing  outwards,  and  accompanied  by  only 
superficial  ulceration,  it"  any,  removal  of  one  half  of  the  tongue  is  more 
promising.  AVhen  lialf  the  tt)iigiie  is  removed  Mr.  Jordan  Lloyd  advises 
as  follows  : — **  The  half  may  be  doubled  on  itself  and  the  tip  fastened 
with  sterilised  catgut  to  the  edge  of  the  base  as  far  back  as  possible. 
This  doubling  back  materially  diminishes  the  area  of  the  wound, 
lessens  the  risk  of  hemorrhage,  shortens  the  healing,  and  leaves  a  more 
useful  stump  than  when  the  ordinary  course  is  followed." 

As  the  dread  of  removal  of  the  tongue  and  the  grievous  delay  to  which 
is  due  the  very  small  percentage  of  permanent  cures  arises  in  great 
measure  from  the  fear  of  loss  of  speech,  I  will  take  this  opportunity  of 
emphasising  how  largel}'  groundless  this  fear  is.  Any  surgeon  with 
experience  will,  like  myself,  have  had  opportunities  of  pointing  out 
this  fact.  I  will  give  one  instance.  It  is  that  of  the  patient  whose 
mouth  is  figured  a  year  after  his  operation  in  Fig.  243. 

A  retired  army  surgeon,  a3t.  67,  he  had  been  with  Lord  Clyde's  force  at  the  storming  of 
Lakhnao  in  1S57.  While  without  his  artificial  teeth  his  speech  was  most  indistinct,  with 
their  aid  he  told  me  the  following  in  clear  and  vivid  terms.  As  the  force  was  crossing  the 
sand}'  plains  between  Kdnpi'ir  and  Lakhnao  a  regiment  of  mutineers  who  were  known  to 
have  murdered  their  oflicers  was  met  and  surrounded.  The  death  sentence  having  been 
passed  it  was  decided  to  shoot  them  instead  of  wasting  the  powder  of  the  guns.  The  sandy 
plain,  the  blazing  sun.  the  dusky  Sipahis  dotted  in  little  groups  of  two  standing  back  to 
back,  the  English  toiling  about  with  their  rifles  from  group  to  group,  the  absolute  calmness 
with  which  the  Minie  bullet  was  awaited,  with  these  and  many  other  details,  my  patient  was 
able  to  dei)ict  the  scene  iu  perfectly  intelligible  w'ords. 

Slitting  the  Cheek. — This  step  in  an  excellent  one.  It  may  be 
made  use  of,  in  men  especially,  in  cases  where  the  disease  is  situated 
very  far  back,  extending  close  to  or  on  to  the  anterior  pillar  of  the 
fauces,  where  the  hfjemorrhage  is  expected  to  be  especially  free,  w'here 
the  light  is  unavoidably  very  bad,  or  where  there  is  unusual  difticult}' 
iu  getting  the  jaws  well  apart.*  The  cheek  is  slit  as  far  back  as  the 
anterior  border  of  the  masseter,  the  facial  artery  and  other  small  branches 
being  secured  at  once.  The  parts  require  most  careful  adjusting  after- 
wards, especially  at  the  corner  of  the  mouth,  where,  from  the  dribbling 
of  saliva,  primary  and  exact  union  is  not  always  secured.  And  excel- 
lent as  this  step  is,  it  must  be  remembered  that  where  the  patient  is 
much  run  down,  if  primary  luiioii  is  not  secured,  the  difficulties  of 
the  after-treatment  and  the  sufferings  of  the  i^atient  will  be  much 
increased. 

Preliminary  Ligature  of  the  Linguals. — This  step  was  very  largelj' 

*  This  long-standing  ditHculty  is  now  largely  met  by  the  invention  by  Dr.  Hewitt  of 
his  wheel-handled  gag  (Weiss). 
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practised  by  Prof,  Billrotli  {Clin.  Surg.,  Syd.  Soc.  translation  by  Mr. 
Dent,  p.  113).  Unfortunately  he  expressed  no  opinion  as  to  its  value, 
merely  stating  that  he  ligatured  the  artery  in  twenty-seven  cases 
(apparently  in  all  as  a  preliminary  step),  that  no  secondary  luemorrhage 
ever  followed,  and  that  the  wound  always  healed  satisfactoril^^ 

I  have  never  taken  this  precaution  myself,  and  I  do  not  recommend 
it,  for  the  following  reasons  : — (i)  In  three  cases  in  which  I  know  of 
this  precaution  having  been  taken,  the  ha3morrliage  was  as  free  as  in  the 
usual  operation  with  scissors,  performed  without  any  such  preliminary.* 
(2)  I  think  that  an  experience  derived  from  operations  in  over  fifty 
cases  justifies  me  in  saying  that  if  the  operation  with  scissors  be  per- 
formed with  attention  to  the  details  given  above,  the  haemorrhage  is 
not  so  difficult  to  deal  with  as  to  require  this  precaution.!  C3)  The 
ligature  of  both  Unguals  is  by  no  means  an  operation  that  can  be 
always  done  quickly,!  and  requires  a  good  light.  It  may  thus  take  up  a 
good  deal  of  the  time  required  for  dealing  with  the  disease  of  the  tongue 
itself.  If  it  be  answered  that  diseased  glands  can  be  dealt  with  at  the 
same  time  and  by  the  same  incisions,  I  must  state,  in  no  contradictory 
spirit,  that  I  am  of  a  distinctly  contrary  opinion.  Eemoval  of 
epitheliomatous  glands  requires  of  itself  much  time  and  painstaking, 
lying,  as  the}'  do,  in  long  chains,  and  in  relation  with  most  important 
structures.  If  they  are  to  be  removed  with  that  thoroughness  which 
alone  justifies  any  attack  on  them,  this  should  be  done  with  the  fall 
allowance  of  time  and  the  undivided  attention  which  are  given  by  a 
separate  operation,  either  before  or  after  that  on  the  tongue  (p.  604). 
Further,  the  incision  for  tying  the  lingual  artery,  if  the  removal  of 
glands  now  is  found  afterwards  to  have  been  incomplete,  will  be  a  source 
of  embarrassment  at  a  later  operation. 

Sir  F.  Treves  {Operative  Surgery,  vol.  ii.  p.  201)  is  a  strong  advocate 
of  ligature  of  the  linguals  before  performing  Whitehead's  operation,  for 
the  following  reasons :  (i)  Without  it  the  luemorrhage  is  sufficiently 
copious  to  hamper  the  operator.  That  the  haemorrhage  is  free  with 
the  scissors  alone,  none  will  deny.  But  it  may  be  safely  met  by  a  cool 
and  deliberate  operator  if  the  patient  is  kept  well  propped  up,  with  the 
head  to  one  side,  and  the  cheek  on  that  side  open  and  retracted.  Of 
the  imperative  need  of  a  skilled  anaesthetist  and  assistants  I  have 
already  spoken.  (2)  That  it  enables  the  surgeon  to  deal  with  enlarged 
lymphatic  glands,  perhaps  not  to  be  felt  through  the  skin.  I  freely 
admit  the  importance  of  this,  a  matter  to  which  I  have  drawn  attention  at 
p.  579,  and  elsewhere.  But  as  inaddition  to  the  submaxillary  group  many 
other  glands  must  be  investigated,  e.g.,  the  deep  carotid,  I  prefer  to  leave 
this,  always  a  prolonged  operation,  to  anotlier  time  (p.  604).  (3)  Sir 
F.  Treves  states  that  ligature  of  the  linguals  is  easy,  and  that  a  period 
of  seven  miimtes  is  a  fair  average  of  the  time  required  to  secure  each 
vessel.     My  reply  to  this  is  very  simple.     The  advice  I  give  in  this 

*  The  operations  were  here  performed  by  two  of  my  colleagues,  and  there  could  be 
no  doubt  that  the  vessels  were  secured,  probably  in  front  of  a  large  dorsalis  linguje, 
subsequently  divided. 

t  In  writing  this  I  am  taking  it  for  granted  that  the  surgeon  will  be  aided  by  helpers 
as  apt  and  ready  as  I  have  been  fortunate  enough  to  tind. 

X  The  difficulties  of  the  operation  are  described  in  the  account  of  ligature  of  the 
artery  (y.c). 
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book  is  not  for  ono  moment  intended  to  iipply  to  surgeons  of  his 
operative  experience  or  imytliin^  npproaeliin^  to  it. 

(ii.)  Symo's  Operation*  (Fiji's.  244  ifud  245). — This  consists  in 
dividing'  the  symphysis  meiiti  and  tlien  removinj^'  tlie  whole  toiif^ne  and 
tloor  of  the  moutli  with  knife  or  scissors,  or  partly  with  one  of  these  and 
partly  with  the  6crasenr. 

It  is  a  severer  operation  than  the  one  already  given,  and  may  involve 
prolonged  after-treatment,  owing  to  the  tardy  union  of  the  jaw.  It 
should,  in  my  opinion,  be  reserved  for  those  cases  in  which  the  ulcer 
involves  the  floor  of  tlie  mouth,  or  in  which,  in  addition  to  an  ulcer  on 
the  side,  a  hard  mass  of  infiltration  can  be  felt  in  the  substance  of  the 
organ.      Where  this  operation  is  contemplated  in  an  aged  or  broken- 

FlG.   244. 


Removal  of  the  tongue  by  division  of  the  symphysis  of  the  mandible.    (Heath.) 

down  patient  every  attempt  should  be  made  to  improve  the  general 
health  previously.  Prof.  Kocher  {Text  Book  of  Operative  Surgery, 
4tli  ed.  Stiles's  trans.,  1903)  has  given  up  the  operation  through  the 
submaxillary  region,  and  adopted  what  is  known  with  us  as  Syme's 
operation.  In  his  words  (p.  log),  "  Our  'normal  procedure  '  now  con- 
sists in  dividing  the  jaw  in  the  middle  line  in  all  cases  where  the  cancer 
extends  as  far  back  as  the  isthmus  of  the  fauces,  and  where  it  has 
involved  the  arch  of  the  palate.  "  Again  he  writes  :  "  It  is  only  when 
there  is  a  small  new  growth  at  the  tip  or  the  side  of  the  tongue  that  we 
do  not  split  the  jaw."     His  modifications  of  Syme's  operation  are  given 


*  Lancet,  1858,  vol.  i.  p.  46,  and  vol.  ii.  p.  168.  See  also  the  account  by  Dr.  Fiddes  of 
his  case,  Edin.  Med.  Journ.,  vol.  iv.  p.  1092.  As  a  proof  of  the  severity  of  this  operation, 
both  of  Prof.  Syme's  fii-st  two  patients  died.  When  the  symphysis  must  be  widely 
removed  as  well  the  danger  is  much  increased,  chiefly  owing  to  the  impossibility  of  wiring 
the  jaws  here  and  the  greater  difficulty  in  taking  food,  and  in  expectoration. 
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below.  The  following  are  the  advantages  claimed.  "  It  gives  the  best 
access  and  causes  the  minimum  of  injury.  The  hsemorrhage  is  very 
slight,  as  it  is  more  effectively  controlled ;  the  secretions  of  the  wound  are 
drained  away  more  satisfactorily,  and,  what  is  most  important  to  our 
mind,  by  preserving  the  muscles  of  deglutition  along  with  their  nerves 
a  better  functional  result  is  obtained  than  by  any  other  method.  This 
non-interference  with  deglutition  is  of  the  greatest  importance  in 
preventing  secondary  aspiration-pneumonia,  the  greatest  danger  which 
threatens  the  patient.  It  is  astonishing  to  see  how  patients  can 
swallow  on  the  same  day,  the  following,  or  at  most  the  third  day  after 
this  operation,  and  hence  they  are  able  to  get  rid  of  the  wound  secretions 
and  prevent  their  getting  into  the  larynx."  With  some  of  the  above 
remarks  I  cordially  agree,  but  against  them  the  severity  of  the  opera- 
tion in  patients  usually  of  poor  vitality  must  be  weighed.  How  in 
the  advanced  cases  for  which  I  recommend  this  method  the  muscles 
of  deglutition  and  their  nerves  can  be  safely  spared  and  the  result 
claimed  attained,  I  fail  to  understand.  An  anaesthetic  having  been 
given  and  a  preliminary  laryngotomj^  performed,  if  needful,*  thepatient's 
head  and  shoulders  are  raised,  and  the  surgeon  divides  the  soft  parts  of 
the  chin,  as  far  down  as  the  hyoid  bone,  if  the  soft  parts  of  the  floor  of 
the  mouth  are  much  implicated;  The  vessels  being  secured,  the  jaw 
is  drilled,  without  any  previous  separation  of  the  periosteum,  below  the 
teeth  a  quarter  of  an  inch  on  either  side  of  the  middle  line,  and  then 
sawn  through. t  The  mouth  must  be  kept  carefully  sponged  out,  and 
the  halves  of  the  jaw  being  forcibly  retracted,  the  tongue  is  well  drawn 
out  by  a  loop  of  stout  silk,  the  mucous  membrane  snipped  through 
between  the  tongue  and  the  alveolar  process,  and  the  anterior  pillars 
next  divided.  The  genio-hyoglossil  and  genio-hj'oids  are  now  cut 
through,  and  the  tissues  in  the  floor  of  the  mouth  separated  as  deepl}' 
as  necessary  with  the  scissors  or  blunt-pointed  bistoury  aided  by  the 
finger,  parti}'  by  cutting  and  partly  by  tearing,  any  vessels  that  require 
it  being  tied  with  silk.  The  tongue  being  thus  freed  laterally  and 
below  as  far  back  as  is  needful,  the  transverse  section  is  made,  one  half 
at  a  time,  with  the  precautions  recommended  at  p.  587. 

The  floor  is  now  carefull}'  inspected,  and  any  suspicious  patches  or 
enlarged  glands  most  carefully  removed.  In  raising  the  former,  before 
using  the  scissors,  a  sharp  hook  is  often  very  useful.  If  it  be  preferred, 
as  where  the  surgeon  is  short-handed,  though  I  in  no  way  recommend 
it,  as  soon  as  the  attachments  of  the  tongue  to  the  floor  and  sides  of 
the  mouth  are  sufficiently  divided,  the  transverse  section  can  be  made 
with  an  ecraseur,  the  loop  of  which  is  slipped  over  the  tongue  and 
kept  in  position  by  two  curved  needles,  as  at  p.  5gg.  The  tongue  is 
first  slit. 

*  As  a  rule  this  step  is  not  required.  When  the  divided  jaws  are  held  well  asunder,  the 
blood  flows  freely  out  of  the  mouth. 

t  By  some  it  is  advised  to  saw  this  somewhat  angularly  instead  of  vertically,  to 
promote  interlocking  and  union  of  the  fragments.  As,  however,  necrosis  may  follow  this 
as  well  as  the  other  form  of  bone  section,  the  longer  time  that  it  entails  is  scarcely  worth 
giving. 

X  If  only  one  half  of  the  tongue  needs  removal — a  rare  contingency  in  the  cases  which 
call  for  tliis  operation — the  complete  separation  of  these  muscles  and  the  consequent 
danger  of  the  falling  back  of  the  tongue  will  alike  be  avoided. 


11  EM  OVA  I.    (IK    TIIK    TOWJUK. 


595 


The  two  halves  of  the  jinv  ciiii  then  he  wired,  hut  to  j)roijiote  speedy 
union  a  cap  of  vulcanite  or  silver  should,  later,  he  fitted  on  to  prevent 
displacement  of  the  fragments.  A  draiuage-tuhe  should  he  hrought 
through  from  the  mouth  to  a  point  just  ahove  the  hycnd  h(jne,  hefore 
the  soft  parts  are  united  with  sutures. 

The  chief  modilieations  used  hy  Prof.  Kocher  in  his  recent  adoption 
of  this  method  are  as  follows : — He  operates  with  the  patient  in  the 
Trendelenherg  position.  After  section  of  the  jaw  and  the  preliminary 
division  of  the  mucous  memhrane  he  severs  the  muscles,  the  mucous 
memhrane  far  hack,  the  soft  palate  and  pharynx,  if  invad(Ml,  with  the 
thermo-cautery.     The  final  division  of  the  tongue  itself,  after  previous 

FlQ.  245. 


The  incisions  on  the  nose  are  those  of  Oilier  for  the  removal  of  naso-pharyngeal 
fibromata,  p.  496.  Below  arc  seen  three  for  the  removal  of  the  tongue — viz..  that 
for  slitting  the  cheek,  and  that  of  Syme's  operation.  The  third  is  that  of  Kocher's 
first  operation,  the  lateral  infra-maxillar}'  incision. 


ligature  of  the  vessels,  is  made  in  the  same  wa}',  the  use  of  this  instru- 
ment being  considered  to  aid  in  the  complete  removal  of  the  disease. 
Xeroform  is  rubbed  into  the  cut  surftices,  but  only  in  a  thin  layer, 
so  as  not  to  produce  toxic  symptoms  if  swallowed.  Bismuth  paste 
is  smeared  over  the  line  of  suture. 

(iii.)  Kocher's  Former  Method  by  Lateral  Infra-maxillary  Incision 
(Fig.  245). — As  stated  above.  Prof.  Kocher  has  now  replaced  this 
method  by  his  modification  of  Syme's  operation.  He  reserves  it  now 
for  cases  where  there  is  coexisting  disease  of  the  mandible.  As  it  is 
still  employed  by  many  surgeons,  I  have  retained  the  account  here. 
I  will  consider  first  the  advantages  claimed  for  the  sub-maxillary 
route. 

To  take  these  seriatim  : — (i)  It  gives  very  good  access.  I  am  of 
opinion  that  by  slitting  the  cheek,  when  needful,  the  access  given  by 
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the  intra-bnccal  method  is  quite  as  good.  While  the  cheek,  in  spite  of 
its  usually  rapid  healing,  should  never  be  slit,  if  possible,  in  patients 
the  subjects  of  tongue  cancer  and  often  broken  down  with  some  bron- 
chitis and  empliysema,  on  account  of  the  further  interference  with  the 
power  of  swallowing,  spitting  out  of  saliva,  &c.,  this  step  must  often  be 
taken  when  the  cancer  is  situated  far  back  and  the  frequently  edentulous 
jaws  of  these  patients  interfere  with  efficient  use  of  the  gag.  But  even 
this  difficulty  may  be  overcome  by  the  employment  of  Dr.  Hewitt's 
wheel-handled  gag  (Weiss),  a  very  powerful  and  efficient  means  of  open- 
ing the  mouth  when  there  are  no  teeth  far  back  to  support  the  leverage 
of  the  ordinary  instruments.  I  will  here  give  a  hint  to  my  younger 
brethren  :  before  performing  an  operation  for  removal  of  the  tongue 
always  to  note  the  condition  of  the  molar  teeth.  (2)  It  permits  of  the 
simultaneous  removal  of  tlie  glands  as  icell  as  of  all  the  tissues  which 
intervene  between  them  and  the  immary  seat  of  the  disease .  As  far  as 
the  glands  are  concerned  this  is  true,  and  at  first  sight  it  is  a  distinct 
advantage  over  the  intra-buccal  method,  but  I  have  never  considered 
this  advantage  so  real  as  to  lead  me  to  abandon  Whitehead's  method. 
When  the  submaxillary  glands  are  involved  by  cancer,  my  experience 
teaches  me  that  the  deep  carotid  group  are  also  infected,  though,  to  the 
vmaided  eye,  they  may  appear  healthy.  The  complete  removal  of  all 
glands  that  may  be  affected  involves  along  and  most  careful  dissection.  I 
am  of  opinion  that  the  close  of  such  a  severe  operation  as  removal  of 
the  tongue  is  not  the  time  for  such  a  dissection.  The  majority  of 
patients  are  not  fit  to  bear  further  operative  steps,  necessarily  prolonged. 
Few  surgeons  undertaking  it  will  do  justice  to  themselves.  To  men- 
tion one  point  only,  the  first  part  of  the  operation  may  be  unexpectedly 
prolonged  owing  to  difficulties  with  the  anaesthetic.  In  such  a  case  the 
removal  of  the  tongue  may  be  somewhat  hurried,  to  save  time  for  the 
operation  on  the  glands.  This  certainl}'^  risks  imperfect  securing  of 
vessels  and  subsequent  haemorrhage,  and  broncho-pneumonia.  The 
aneesthetist  has  also  to  be  considered.  As  I  have  stated  below  on  the 
subject  of  removal  of  glands,  I  think  the  best  results  will  usually  be 
secured  by  performing  this  as  a  second  operation  about  two  weeks  after 
the  first. 

As  to  the  second  claim  made  by  Prof.  Kocher,  that  this  method 
removes  all  the  tissues  wdiich  intervene  between  the  glands  and  the 
l^rimary  seat  of  the  disease,  I  am  unable  to  admit  it.  I  cannot  see  how 
any  operation,  whether  by  the  submaxillary  or  the  intra-buccal  route, 
can  make  certain  of  removing  the  lymphatic  tract  which  runs  under  the 
jaw  between  the  cancer  and  the  glands.  Even  removing  a  portion  of  the 
jaw  as  a  regular  step  would  not  make  certain  of  this  tract ;  and  being 
not  only  uncertain  but  also  adding  enormously  to  the  patient's  dis- 
comfort immediately  after  the  operation  and  for  the  rest  of  his  life,  this 
course  is  no  more  justifiable  than  removing  part  of  the  clavicle  at  the 
time  of  amputation  of  the  breast  with  a  view^  to  extirpating  thelympha- 
tic  tract  which  passes  behind  the  vessels  between  the  axillary  lymphatics 
and  those  above  the  clavicle.  (3)  It  admits  of  jyrelinunary  ligature  of 
the  lingual  or  external  carotid  artery.  This  claim  is  a  just  one,  but 
any  surgeon  familiar  with  the  intra-buccal  method  and  the  precautions 
which  I  have  given  will  know  that  no  such  preliminary  ligature  is 
really  needed. 
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This  operation  is  a  severe  one;  it  also  opens  up  freely  the  connective 
tissiU'  of  the  neck.  As  already  stated,  it  is  said  to  have  the  advantaj^es 
of  enabliu'4  the  sur^feon  to  deal  with  mischief  far  back  in  tlie  ton;^ue 
and  at  tlie  same  time  to  remove  enlarged  suhmaxiUary  glands.  The 
statement  that  the  operation  can  be  i)erlorme(l  aseptically  must  be 
received  with  miu-h  caution.  It  is  impossible  to  cleanse  thoroughly 
the  naso-pharynx,  antrum,  and  other  regions  which  lie  near,  and  the 
plugging  of  the  nostrils  with  aseptic  wool  and  packing  the  wound  with 
gauze,  whicii  will  need  changing,  involve  much  discomfort  to  the  patient, 
and  are  not  really  reliable.  The  mouth  having  been  disinfected  as 
directed  at  j).  581,  and  a  i)reliminary  laryngotomy  performed,  where 
the  disease  extends  far  back,  an  incision  is  made  from  just  below  the 
symphysis  down  to  the  liyoid  bone,  and  following  the  digastric  muscle 
back  to  the  anterior  edge  of  the  sterno-nuistoid,  then  u[)  to  near  the 
lobul(i  of  the  ear.  The  Hap  thus  marked  out  of  platysma  and  fascite  is 
turned  uji,  and  the  facial  artery  tied.  The  subnuixillary  region  is  then 
thoroughly  cleaned  out  and  the  lingual  artery  secured  beneath  the 
hyoglossus.  By  cutting  through  the  mylohyoid  muscle  and  dividing 
the  mucous  membrane,  the  cavity  of  the  mouth  is  now  freely  opened, 
and  the  tongue  brought  out  through  the  wound  and  divided  as  far 
back  as  is  needful,  one  half  being  removed  after  splitting  the  organ,  or 
the  whole  tongue  removed,  the  opposite  lingual  being  tied  if  needed. 

The  large  wound  is  then  carefully  packed  with  strips  of  sterile  gauze, 
a  drainage-tube  being  first  inserted,  and  xeroform  or  Mr.  Whitehead's 
varnish  (p.  605)  applied.  The  patient  continues  to  breathe  through 
the  laryngotomy-tube  until  the  wound  and  mouth  are  quite  sweet,  and 
thus  there  is  less  danger  of  infective  broncho-pneumonia. 

I  have  not  myself  made  use  of  this  method,  for  these  reasons  :  I 
consider  (i)  that  other  means  give  as  good  results,  and  in  a  way  more 
agreeable  to  the  patient.  I  ought  to  add  here  that,  out  of  fifty-three 
cases  of  AVhitehead's  method,  I  have  lost  six*  patients  from  the 
operation.  Many  of  these  were  extensive  and  \evy  severe  cases.  Out 
of  nine  other  cases  in  which,  in  addition  to  most  of  the  tongue,  part 
of  the  jaw  was  removed,  I  have  lost  four  from  the   operation  itself. 

*  The  first  of  these  was  a  Jew,  prematurely  aged,  with  epithelioma  supervening  on 
syphilis,  who  died,  on  the  eighth  day,  of  broncho-pneumonia.  In  the  second  case,  that  of 
an  itinerant  musician  over  50,  much  broken  down  by  poverty,  exposure,  and  drink,  I  had 
removed  the  tongue  far  back  for  extensive  epithelioma.  The  patient  was  left  in  bed,  with 
orders  that  he  should  be  carefully  watched.  For  some  reason  these  were  not  carried  out. 
On  my  return  in  an  hour's  time  1  found  him  with  his  mouth  full  of  clot,  and  a  porringer 
half  filled  with  bright  blood.  This  was  oozing  from  a  vessel  in  the  floor  of  the  mouth 
close  to  the  left  alveolar  arch.  As  the  patient  was  most  unruly,  I  had  ether  given  for  a 
few  minutes,  while  the  vessel  was  secured.  No  further  bleeding  took  place,  but  the 
patient  never  "came  to"  properly,  dying  about  sixteen  hours  later.  His  lungs  were  the 
seat  of  old  broncho-pneumonia,  and  his  kidneys  showed  advanced  fibroid  change,  but 
the  additional  shock  of  the  haemorrhage  and  some  blood  in  his  lungs  were  undoubtedly 
the  causes  of  death.  Broncho-pneumonia  carried  off  the  third  and  fourth  cases.  The 
fifth,  the  subject  of  long-standing  and  severe  syphilis,  died  thirty-six  hours  after  the 
operation.  In  this  case  I  had  unwisely  removed  epitheliomatous  glands  at  the  same  time. 
The  sixth,  an  old  lady  of  79,  with  extensive  tongue  cancer,  died  on  the  eighth  daj*  after 
the  operation,  from  debility  and  the  impaired  vitality  of  her  age.  I  also  lost  a  case  in 
which  I  removed  a  large  papilloma  of  the  posterior  third  of  the  tongue,  in  an  elderly  man 
with  bronchitis.     I  much  regret  not  having  performed  a  preliminary  laryngotomy. 
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(2)  Tliiit  this  metliud  of  packing  with  gauze  does  not,  and  cauiiot, 
give  absolutely  reliable  aseptic  results.  It  would,  I  think,  be  easy  to 
prove  this  from  the  constant  soaking  of  saliva  and  other  fluids,  in 
which  this  wound  difiers  from  others,  but  no  better  proof  can  be  given 
than  the  fact  that  a  patient  on  whom  Mr,  Butlin  himself  made  trial  of 
this  method  died,  on  the  eighth  day,  of  infective  pneumonia. 

(iv.)  Trans-hyoid  Pharyngotomy. — As  Mr.  Careless  advises  {Practi- 
tioner, May,  1903,  p.  661)  this  method  in  certain  cases  of  growth 
involving  the  posterior  third  of  the  tongue,  I  have  included  it  here. 
The  cases  he  refers  to  are  those  of  disease  far  back  on  the  dorsum  of 
the  tongue,  spreading  towards  the  epiglottis  but  not  involving  the  root 
of  the  tongue.  He  hopes  that  by  this  operation  it  may  be  possible  to 
save  the  anterior  portion  of  the  organ.  In  my  experience  such  cases 
are  rare,  the  tongue  being  usually  fixed  and  the  disease  generally  infil- 
trating forwards  as  well  as  backwards.  Where  the  severe  operation 
of  Syme  or  that  of  Langenbeck  (}).  612)  have  been  thought  unsuitable 
on  local  or  general  grounds,  I  have  usually  left  such  cases  alone, 
holding,  perhaps  too  strongl}',  the  opinion  that  with  no  surface  cancer 
is  it  more  essential  to  try  and  exercise  a  wise  selection  of  cases  than  in 
these  of  the  tongue,  of  Avhich  even  the  more  favourable  ones  often 
come  to  us  too  late.  It  will  be  seen  that  there  was  no  local  recurrence 
after  Mr.  Careless's  operation. 

His  patient,  aet.  60,  was  admitted  September  i,  igco.  A  "  lump  "  had  been  noticed 
on  the  bacli  of  the  dorsum  of  the  tongue  in  January,  1900.  The  organ  could  be  protruded 
fully,  and  there  was  but  little  discomfort  in  swallowing.  Nothing  was  to  be  seen  of  the 
growth  from  the  front.  With  a  laryngoscope  a  large  indurated  ulcer  invading  the  epiglottis, 
reaching  forward  from  it  for  about  one  and  a  half  inches,  and  more  marked  upon  the 
left  side  than  the  right,  could  be  seen.  There  was  an  enlarged  gland  beneath  the  left 
angle  of  the  mandible. 

vSeptember  4,  the  patient  was  operated  upon  by  trans-hyoid  pharyngotomy.  A 
preliminary  high  tracheotomy  was  performed,  a  Hahn's  tube  inserted,  and  chloroform 
administered  by  this,  a  sponge  being  kept  over  the  entrance  of  the  larynx.  The 
operation  was  performed  on  the  lines  given  at  p.  618.  After  separation  of  the  geniohyoids 
and  exposure  of  the  hyoid  bone  this  was  divided  in  the  middle  line  with  bone-pliers 
"  The  two  segments  were  drawn  apart  by  the  retractors,  and  with  a  little  undercutting  a 
considerable  interval  was  obtained,  in  which  was  exposed  the  middle  thyro-liyoid  ligament, 
and  beneath  it  a  pad  of  fat.  Tluough  these  structures  an  opening  was  made  with  the 
knife  just  above  the  thyroid  cartilage,  and  the  base  of  the  epiglottis  was  cut  through  a 
little  above  the  false  vocal  cords.  This  opening  was  enlarged  by  scissors  on  either  side  by 
dividing  the  ligament  and  portions  of  the  thyro-hyoid  muscles,  so  as  to  enable  the  iinger 
to  be  inserted,  and  thus  the  exact  size  and  situation  of  the  growth  on  the  back  of  the 
tongue  was  readily  defined.  It  was  then  merely  a  question  of  snipping  with  the  scissors 
to  take  away  the  growth.  Incisions  were  made  in  eitlier  side  of  the  epiglottis,  well  away 
from  the  lateral  margins,  and  thereby  the  segments  of  the  hyoid  bone  were  more  easily 
separated,  giving  additional  space  to  work  in  ;  next  I  removed  a  V-shaped  segment  from 
the  back  of  the  tongue  including  the  whole  of  the  diseased  tissues,  and  this  without 
encroaching  on  the  main  vessels  and  nerves,  although  the  left  hypoglossal  was  seen.  The 
bleeding  was  very  slight  and  readily  controlled  by  ligatures.  I  drew  the  edges  of  the 
V-wound  together  at  the  anterior  extremity,  but  behind  it  was  too  extensive  for  this  to  be 
undertaken.  Three  catgut  sutures  were  employed  in  this  way.  The  two  halves  of  the 
hyoid  bone  were  stitched  together  by  a  catgut  suture  passed  through  the  periosteum. 
The  central  part  of  the  wound  was  left  oi)en  and  a  gauze  plug  introduced,  the  rest  being 
closed  with  sutures."  Finally  a  smaller  Hahn's  cannula  was  introduced.  This  was  replaced 
by  a  tracheotomy-tube  after  forty-eight  hours,  the  latter  being  removed  on  the  tenth  day. 
Five  weeks  after  the  first  operation  the  glands  on  the  left  side  were  removed.     Eighteen 
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iiioiil lis  after  tilt'  liral  oiiuratiou  the  patient  appeared  free  fruiii  rcciirrciiee,  hut  a  few 
luonllis  later  the  {,'Iaiuls  on  the  right  Hide  of  the  neek  became  enlaigetl. 

(v.)  Tho  Ecraseur. — This  iiictliod  has  been  coiKU'inucd  in  the 
stroiij^'est  terms  hy  Sir.  F.  Treves  {(Jpcr.  Snr;/.,  2ik1  ed.  vol.  ii.j).  VJ'J). 
As  it  has  been  used  with  iiiueh  success  by  INIr.  llutchiuson,*  and  as 
circumstances  nniy,  occasionally,  arise  which  would  justify  its  use,  1 
have  described  it  here. 

In  addition  to  the  instruments  aheady  f^iven  in  tlic  description  of  the  operation  with 
scissore,  the  8Uij,'oon  must  be  j)roviiled  with  a  stout,  short  ecraseur,  curved  on  the  flat 
working  smoothly  and  carrying  a  strong  loop  of  whipcord,  not  of  wire.f 

The  first  part  of  the  operation  resembles  that  given  at  p.  587.  The  tongue  having 
been  well  ilrawn  out  with  a  silk  loop,  and  the  anterior  pillar  and  the  mucous  membrane 
between  the  alveolar  margin  and  the  tongue  cut  through,  the  tongue  is  split  with  a 
bistoury  along  the  raphe  as  far  back  as  is  nealful,  and  its  attachments  to  the  floor  of  the 
mouth  partly  snip[)cd  through  with  scissors,  partly  torn  through  with  the  finger.  The 
tongue  being  now  freed  sulliciently  to  make  the  transverse  divisions,  two  slightly  curved 
needles,  in  handles,  are  made  to  perforate  the  tongue  a  full  inch  behind  the  posterior 
limit  of  the  disease,  and  the  loop  is  then  slipped  on  and  adjusted  behind  the  needles. 
Before  doing  this,  1  would  strongly  recommend  that  a  deep  groove  be  cut  with  the 
scissors  through  the  mucous  membrane  of  the  dorsum  and  sides  of  the  tongue  ;  this 
simple  step  will  serve  to  steady  the  bite  of  the  ecraseur  and  lessen  the  risk  of  its  gradually 
coming,  as  it  is  tightened  up,  dangerously  near  the  growth,  and  it  will  also  shorten  the 
time  that  the  loop  takes  to  eflEect  its  work.  When  first  adjusted,  the  Ecraseur  may  be 
worked  more  quicklj',  but  as  soon  as  real  resistance  is  felt  the  screw  must  be  turned  more 
slowly,  a  half  or  three-quarter  turn  being  made  every  minute,  or  at  longer  intervals  if  the 
loop  seems  to  be  cutting  too  quickly.  To  avoid  bleeding,  and  snapping  of  the  loop,  this 
tightened  as  it  is,  when  once  buried,  must  be  very  deliberate  (Hutchinson),  the 
operation  taking  from  half  an  hour  to  an  hour.  If  oozing  take  place  from  hurried  use  of 
the  ecraseur,  it  will  be  far  more  difficult  to  arrest  on  a  surface  bruised  by  this  instrument 
than  on  one  clean  cut  by  scissors. 

When  the  whole  tongue  is  removed,  the  ecraseur  should  always  be  applied  to  each  half 
separately.  Making  the  transverse  section  across  the  whole  tongue  at  once  is  most 
te<lious,  and  the  great  strain  is  likely  to  be  too  much  for  the  loop  or  instrument  itself.  It 
also  causes  the  constricted  tongue  to  swell  into  a  large  livid  mass,  which  much  obstructs 
the  breathing  :  and  if,  as  is  likely,  both  the  Unguals,  which  are  left  to  the  last,  are 
divided  simultaneously,  the  furious  spirting  of  these  vessels  in  two  crossing  streams  is 
most  embarrassing  (p.  600). 

I  do  not  recommend  the  use  of  the  ecraseur,  for  these  reasons  : 
I.     However  well  behind  the  disease  the  loop  is  placed  at  first   (a 
step  by  no  means  easy  to  secure  where  the  disease  is  situated  far  back), 
as  it  is  slowl}'  tightened  up  it  tends  to   come  forward   (even  when  a 


*  Mr.  Hutchinson's  strong  advocacy  will  be  found  in  Brit.  Med.  Journ.,  1891,  vol.  ii. 
p.  1247.  His  success,  it  must  be  remembered,  is  largely  explained  by  the  facts  that  a 
great  number  of  his  cases  have  been  partial  excisions,  and  many  of  them  operations  on 
private  patients.  It  is  well  known  how  pei-sistently  Mr.  Hutchinson  has  advocated  early 
operations. 

t  Mr.  Butlin  (^Dis.  of  the  Tongue,  p.  334)  gives  the  following  case  :  The  only  instance 
of  death  from  hsemorrhage  ''  in  my  table  occurred  in  the  case  of  a  man  whose  tongue  was 
removed  with  a  strong  wire  ecraseur,  which  cut  through  the  tissue  of  the  tongue  like  a 
knife,  much  more  quickly  and  cleanly  than  had  been  intended.  There  was  some  smart 
haemorrhage  at  the  time,  and  it  was  not  easy  to  get  the  man  out  of  the  operating-theatre 
alive.  The  artery  was  not  thoroughly  secured,  the  bleeding  recunetl,  and  the  patient 
sank  and  died  a  few  hours  later." 
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groove  lias  beeii  cut  in  the  mucous  membrane),  gradually  grinding  the 
needles  placed  to  kee})  it  in  position  and  the  loop  closer  and  closer 
upon  the  diseased  area,  or,  if  not  actual!}'  into  this,  into  one  which, 
from  its  close  contiguity,  is  ready  to  take  on  disease. 

2.  I  have  seen  again  and  again,  however  carefully  the  tightening  of 
the  loop  has  been  managed,  that  this  is,  fiuall}',  not  fine  enough  to 
divide  tbe  lingual  artery,  which  is  dragged  out  in  the  eye  of  the  loop, 
and  has,  after  all,  to  be  secured  by  ligature  or  torsion,  often  not  with- 
out previous  furious  bleeding. 

The  galvamc  ecrascnr  has  not  been  described.  I  mention  it  here 
only  to  condemn  it.  During  the  operation  the  loop  may  break,  or  it 
may  cut  its  way  too  rapidly  through  the  softened  tissues,  especially  if 
the  heat  used  be  too  great.  Later  on,  the  patient  has  still  to  run  the 
gauntlet  of  the  risks  of  infective  lung- trouble  and  secondary  haemorrhage 
which  the  use  of  this  treacherous  instrument  entails. 


CANCER  OF  THE  TONGUE  AND  OTHER  PARTS  AS  WELL. 

Question  of  Operation. — These  cases,  in  which  it  is  most  difficult 
to  decide  aright,  fall  mainly  into  two  groups. 

A.  Where  the  epithelioma  is  situated  far  hack,  affecting  the  tongue, 
tonsil,  palate,  and  i:)erhaps  the  posterior  part  of  the  body  of  the  jaw. 

Here  the  cancer  affects  a  region  very  rich  in  lymphatics,  and  invasion 
of  the  glands  will  probably  take  place  early.  For  this  reason  perma- 
nent successes  are  practically  unknown  here,  though  operatiojis  are, 
from  time  to  time  published  as  successes,  often  within  a  few  weeks  or 
months  of  their  performance. 

In  deciding  upon  operation  the  surgeon  will  be  guided  first  by  the 
age  of  the  patient,  the  natural  expectation  of  life,  the  vitality  and  power 
of  recovery,  and  the  state  of  the  viscera,  especially  the  lungs. 

Then  he  will  investigate  very  carefully  the  following  points  :  How 
far  any  fixity  of  the  growth  here  points  to  involvement  of  the  muscles 
at  the  root  of  the  tongue,  if  the  mandible  is  involved  near  its  angle  ; 
how  far  the  epiglottis  or  the  upper  aperture  of  the  larynx  is  involved  ;* 
whether  the  secondary  growth  of  the  tonsil  and  its  pillars  is  hard  and 
fixed,  or  movable  on  the  parts  beneath ;  whether  the  pharynx  itself  is 
involved.  Next,  if  there  is  enlargement  of  the  lymi)hatic  glands, 
their  extent,  fixity,  and  how  far  any  softening  or  breaking  down  is 
already  present. 

In  my  opinion  any  of  the  above  should  usually  decide  against  opera- 
tion in  these  cases  ;  and  as  to  the  glands,  I  will  only  say  that  here,  and 
in  all  kindred  cases,  epitheliomatous  enlargement  in  the  posterior 
triangle,  and  especially  of  those  under  the  upper  third  of  the  sterno- 
mastoid,  renders  operative  interference  hopeless  as  to  permanent 
success. 

In  deciding  upon  an  operation,  the  points  fully  dealt  with  in 
Chapter  XL,  p.  6og  will  be  found  helpful. 


*  Euoaine  or,  where  the  mouth  is  partly  closed,  a  general  anesthetic  may  be  required  to 
clear  up  this  point. 
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Operation. — In  these  cases  where  tlie  ^'rowth  involves  the  toiif(ue 
fur  hack,  ami  othi-r  parts  such  us  llie  jaw,  tonsil,  pahite,  &c.,  the  only 
steps  that  can  possihly  be  adefjuate  will  he  those  taken  on  the  lines  of 
Langenheck's  o})eration  or  one  of  the  methods  of  pharyngotomy  given  in 
the  next  chapter,  according  to  the  site  and  direction  of  extent  of  the 
e])ithelioma.  The  chief  steps  in  Langenl>eck's  operation  are  tiie  slitting 
of  the  cheek  and  the  division  of  tiie  jaw,  st(;ps  which,  while  they  provide 
good  access  to  a  growth  situated  iiir  hack,  also  em2)lmsise  the  severity 
of  the  operation  in  the  case  of  the  lowered  vitality  often  presented  by 
these  patients. 

The  i)atient  is  first  brought  fully  under  the  anaesthetic,  which  is  after- 
wards continued  by  a  nasal  tube.     The  cheek  is  split,  the  facial  aitery 
secured,  and  the  incision  then  carried  across  the  mandible  just  in  front 
of   the    nuisseter     into    the    submaxillary    region,    over    which    it    is 
continued  to  meet  the  anterior  border  of  the  sternomastoid  about  the 
level  of  the  hyoid  bone.     From  this  point  flaps  are  raised  sufficiently 
for  thorough  exposure  of  the  submaxillary  region.     This  is  cleared  out, 
the  facial  artery  tied  again  low  down,  together  with  the  lingual.     The 
jaw  is  now  sawn  with  a  Gigli's  saw  obliquely  downwards  and  forwards. 
As  the  section  passes  through  the  basilar  borderthe  saw  should  be  turned 
still  more  forwards.     The  object  of  this  oblique  section  is  to  lock  the 
fragments  together,  there  being  a  marked  tendency  for  the  anterior  one 
to  droj)  and  the  posterior  to  be  raised.     Before  the  saw  is  applied  holes 
are  drilled  without  disturbing  the  periosteum.     This  is  next  carefully 
divided.     The  section  through  the  mandible  should  pass  behind  the 
last  molar  tooth.     If  the  posterior  belly  of  the  digastric  and  the  stylo- 
hyoid are  now  divided,  the  two  halves  of  the  jaw  can  be  very  witlely 
separated,  and  the  diseased  area  rendered  accessible.    The  diseased  parts 
are  then  removed  by  the  knife  or  the  cautery.     The  choice  between 
them  is  referred  to  at  p.  6io.     As  the  lingual  artery  will  have  been 
tied  on  one   side  the  htiemorrhage  will  not  be  troublesome,  or  more 
than  a  watchful  assistant  can  sponge  away  through  the  divided  cheek. 
In  this  oi)eration,  as  in  lateral  pharyngotomy,  if  the  surgeon  is  in  doubt 
as  to  the  lower  limits  of  the  disease,  by  carefully  fixing  a  hook  in  the 
epiglottis  and  lifting  up  the  larynx  he  will  be  able  to  clear  uj)  this 
point.     The  jaw  is  wired  and  the  wound  closed  in  the  usual  way.     If 
the  patient's  condition  admits  of  it,  the  condition  of  the  deep  cervical 
glands  must  be  investigated,  otherwise  this  step  is  deferred  for  a  fort- 
night.    Adequate  drainage  must  be  provided.     This  and  the  treatment 
of  the  wound  are  referred  to  at  p.  615.    "Where  the  mandible  or  the  muco- 
periosteum  over  it  is  infiltrated,  i)art  of  the  bone  must  be  removed. 
If  it  be  possible  a  strip  of  the  basilar  border  must  be  retained,  other- 
wise the  sufferings  of  the  patient  and  the  difhculties  of  the  after-treat- 
ment are  much  increased.     On  this  point,  where  the  vitality  of  the 
patient  is  unusually  good,  the  case  next  related  is  encouraging. 

B.  In  this  group  the  ej)ithelioma  has  attacked  the  chin  and  fore 
2)art  of  the  tongue  and  the  floor  of  the  mouth.  Here  the  outlook  is 
better  as  to  a  permanent  cure,  owing  to  this  part  being  farther  from 
the  larynx  and  less  richly  supplied  with  lymphatics. 

All  the  affected  parts  must  be  removed  unsparingly,  and  the 
resulting  deformity  may  be  very  great. 

Fig.  246  shows  this  well,  and  is  also  a  good  instance  of  the  fact  that 
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occasionally,  when  occurring  on  a  superficial  surface,  and  one  which 
dries  quickly,  epithelioma  ulcerates  slowly  for  a  time. 

The  patient,  a  man  aged  33,  had  been  originally  operated  on  for  epithelioma  of  the  lip 
at  a  hospital  in  the  South  of  England.  The  disease  recurred,  and  gradually  invaded  the 
chin  and  symphysis  menti,  the  front  of  the  tongue,  and  the  floor  of  the  mouth.  The  case 
was  a  distressing  one,  on  account  of  the  large  foul  sore  prominently  in  view,  the  filthy 
smell  of  the  discharge,  and  the  neuralgic  pain  constantly  present  due  to  the  disease  having 
involved  both  inferior  dental  nerves.  The  man  had  been  seen  by  two  other  London 
surgeons,  and  operation  had  been  advised  against  owing  to  the  very  small  chance  of  a 
permanent  cure,  and  the  deformity  which  was  certain  to  follow  on  the  operative  inter- 
ference necessary.     As  no  enlarged  glands  could  be  felt,  and  as  the  patient,  young  himself 

Fig.  246. 


and  healthy  otherwise,  had  a  j^oungwifc  and  child,  I  left  the  decision  to  him,  after  putting 
the  two  sides  of  the  question  clearly  before  him.  He  decided  to  run  the  risks.  At  the 
operation,  performed  by  curved  incisions  carried  out  from  the  angles  of  the  mouth  on  to 
the  cheeks,  then  across  the  submaxillary  regions  to  the  anterior  border  of  the  sterno- 
mastoid,  and  thence  running  inwards  to  meet  at  the  hyoid  bone,  healthy  tissues  were  cut 
through,  but  it  was  quite  impossible  to  provide  adequate  flaps.  It  was  necessary  next  to 
saw  the  jaw  through  just  in  front  of  the  masseter  on  each  side,  as  sections  in  front  of  this 
point  showed  that  the  inferior  dental  canals  were  invaded  by  the  growth.  While  a  finger 
in  the  mouth  carefully  defined  the  extent  to  which  the  floor  and  soft  parts  were  invaded, 
as  shown  by  the  induration — no  ulceration,  happily,  having  taken  place  here — the  diseased 
structures,  including  the  anterior  half  of  the  tongue,  were  cut  away  with  a  wide  margin  of 
healthy  tissue.  All  hasmorrhage  having  been  arrested  and  drainage  provided,  the  skin  on 
either  side  was  brought  together  as  far  as  was  possible.  No  epitheliomatous  glands  were 
found.  The  patient  made  a  good  recovery,  his  chief  trouble  at  first  being  inability  to  take 
any  food  at  all,  which  necessitated  feeding  him  with  a  tube,  and  the  pain  caused  by  the 
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sawn  frajjiiiciits  moving  in  inliiimcd  soft  luuts  with  any  spiusmodic  action  of  tlie  muscles. 
Now,  .June,  11)0(>,  eight  years  after  the  operation,  he  is  free  from  recurrence.  The  chief 
drawbacks  to  iiis  lot,  in  atUlition  to  the  necessary  deformity,  are  tliat  he  nec<ls  a  tube 
for  li(|uid  food,  tliat  liis  power  of  speech  is  limited  owing  to  the  loss  of  his  lower 
lij)  and  the  way  in  which  tljc  stump  of  the  tongue  is  tied  down  in  the  scar,  and  the 
constant  dryness  of  liis  mouth.  He  is  able  to  work  at  homo,  making  hen-coops  and 
the  like.  His  wife  has  bonie  iiim  a  second  child.  If  he  continues  to  have  no  recurrence 
of  the  growth,  it  niiglit  be  possible  to  close  in  the  gap  by  means  of  a  llaii  taken  from 
the  arm. 

Removal  of  Glands. — I  Imvc  iiheady,  at  p.  579,  drawn  attention  to 
several  poiut.s  that  are  of  the  greatest  possible  practical  iiiiportaiicc;  with 
regard  to  the  invasion  of  the  lymphatic  glands  in  epithelioma  of  tiie 
tongue.  With  regard  to  operations  here  two  questions  arise  for 
answer  : — A.  Should  a  routine  operation  be  performed  for  removal  of 
the  lymphatic  glands  in  every  case,  just  as  in  the  operation  usually 
performed  for  cancer  of  the  breast,  whether  the  glands  can  be  felt  or 
no?  B.  How  far  are  later  operations  on  the  glands  justified,  in  cases 
in  which  they  are  noticed  to  be  enlarged  some  time  after  the  operation 
on  the  tongue  ? 

A.  TJic  advisahility  of  removing  the  glands  in  every  case,  as  a  matter 
of  routine.  —  I  advocate  this  step  very  strongly  on  the  following 
grounds  : — (i)  We  can  never  tell  in  what  cases  invasion  of  the  glands 
will  follow.  That  it  follows  in  a  great  number,  and  in  many  apparently 
most  favourable  cases,  is  certain.  Mr.  Butlin  {loc.  supra  cit.,  p.  543) 
puts  the  percentage  as  follows  : — **  About  70  per  cent,  of  the  cases  can 
be  so  successfully  treated  by  operation  that  there  is  little  fear  of 
recurrence  in  situ ;  but  of  these  seventy  persons  probably  thirty  will 
die,  perhaps  as  many  as  forty,  of  aft'ection  of  the  glands  of  the  neck." 
2.  We  do  know  (a)  that  infection  of  the  glands  begins  here  almost 
from  the  day  that  the  ulcer  assumed  suspicious  features.  (/3)  that  the 
same  infection  may  be  started  by  ulcers  of  the  smallest  size  and  of  but 
brief  duration.  (y)  That  deposits  of  epithelioma  may  here  remain 
latent  in  the  lymphatic  glands  for  two  years  certainly,  and  then  evolve 
disease.  (8)  'J'hat  gland  infection  is  here  not  only  certain,  and  often 
early,  but  peculiarly  baneful  (p.  579).  3.  The  neck  is  a  part  which 
lends  itself  readily  to  healing,  and  with  scars  that  are  ultimately  not 
very  disfiguring,  especially  in  males. 

For  the  above  reasons  exploration  .of  the  anterior  triangle  and 
removal  of  any  enlarged  glands  should  always  be  urged  as  a  matter 
of  routine  on  patients  with  cancer  of  the  tongue,  and  especially  in 
hospital  patients,  owing  to  the  more  advanced  stage  of  the  disease 
often  met  with  in  them.*  By  adopting  this  routine  practice,  no  doubt, 
a  few  needlessly  extensive  operations  will  be  performed,  as  in  the  case 
of  the  breast.  But  with  cancer  of  the  tongue,  as  with  cancer  of  the 
breast,  we  do  not  know,  and  have  no  means  of  diagnosing,  the  few 
cases  in  which  the  glands  will  not  become  involved.  Hitherto  we  have 
too  much  left  the  question  to  chance  :  the  result  has  been  that  many 
most  successful  operations  on  cancer  of  the  tongue  have  been  rendered 
fruitless  by  the  reappearance  of  cancer  in  the  glands,  which  at  the  time 

*  When  the  operation  is  refused,  the  patient  should,  if  possible,  be  kept  under  regular 
observation  at  short  intervals. 
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of  the  primary  operation  appeared  perfectly  healthy.  The  operation 
should  be  performed  about  two  weeks  after  that  on  the  tongue,  accord- 
inf^  to  the  severity  of  the  primary  operation  and  the  recovery  of  the 
patient.  Even  greater  thoroughness  is  required  here  than  in  the  case 
of  removal  of  tuberculous  glands;  the  full  details  given  at  p.  717  for 
the  removal  of  these  should  be  referred  to.  It  must  suffice  here  to 
mention  the  chief  guiding  principles.  Each  sub-division  of  the  anterior 
triangle,  and  all  the  groups  of  glands  mentioned  below,  must  be  exposed 
in  tlie  fullest  way.  For  this  purpose  an  incision  along  the  whole  length 
of  the  anterior  border  of  the  sterno-mastoid,  and  a  second  passing  up 
from  this  at  the  level  of  the  hyoid  bone  to  the  chin  Avill  usually 
suffice.  Where  it  is  decided  to  explore  the  posterior  triangle  as  Avell, 
or  to  divide  the  sterno-mastoid,  a  third  incision  must  be  made  out- 
wards, on  the  same  level  as  the  second,  across  the  sterno-mastoid  to  the 
anterior  border  of  the  trapezius,  or  one  from  the  lower  end  of  the  first 
outwards  along  the  clavicle.  Or  Beatson's  incision  (p.  714)  may  be 
employed  where  it  is  decided  from  the  first  to  open  both  triangles. 
But  in  this  case,  and  where  it  is  decided  to  divide  or  to  remove  part 
of  the  sterno-mastoid,  the  prognosis  is  extremely  bad,  owing  to  the 
number  of  minute  glands  already  involved.  In  making  the  above 
incisions,  no  precautions  as  to  the  position  and  look  of  the  scars  are 
to  interfere  with  obtaining  the  freest  access  to  the  disease.  Here, 
even  more  than  in  tuberculous  glands,  the  importance  of  the  first 
operation  and  its  thoroughness  while  the  parts  are  unaltered  by  scar 
tissue,  is  to  be  remembered.  Not  only  is  every  one  of  the  groups  of 
glands  mentioned  below  to  be  investigated,  and  every  gland  that  can  be 
seen,  whether  enlarged  or  no,  to  be  removed,  but,  in  order  to  extirpate 
possibly  infected  lymphatics,  the  subjacent  muscles  are  to  be  dissected 
clean,  and  all  cellular  tissue  and  fat  cleared  away.  The  internal 
jugular  is  again  the  chief  landmark,  but  in  this  case  there  may  be  less 
hesitation  in  removing  it  between  two  ligatures.  The  chief  groups  of 
glands  are  to  be  removed,  as  far  as  possible,  in  one  piece.  Still 
greater  precautions  are  needed  here  not  to  rupture  infected  glands  or 
to  cut  into  them  prematurely  wdiere  the  neck  is  thin.  Where  this 
complication  occurs,  the  i)recautions  given  at  p.  719  must  be  assiduously 
followed.  The  operation  is  always  a  prolonged  one,  and  therefore,  in 
my  opinion,  to  be  undertaken  separately  fourteen  days  or  more  after 
removal  of  the  primary  disease.  Where  the  tongue  has  previously 
been  extensively  removed  this  may  cause  some  embarrassment  with 
the  anffisthetic.  Chloroform  is  now  the  anaesthetic  of  choice.  If 
necessary,  the  stump  of  the  tongue  must  be  kept  forward  with  a 
ligature,  and  an  efficient  gag  and  sponges  on  holders  must  be  at 
hand. 

The  three  chief  groups  affected  are  the  sub-maxillary,  the  sub- 
mental, and  the  deep  cervical.*  The  sub-mental  is  often  overlooked. 
The  sub-maxillary  group  can  only  be  extirpated  by  removal  of  the 
sub-maxillary  salivary  gland,  as  in  this  and  on  its  deeper  aspect 
lymphatic  glands  are  often  embedded.  The  condition  of  the  deep 
cervical  should  be  explored  by  following  downwards  the  whole  length 

*  Mr.  Butlin  {Brit.  Med.  Joiirn.,  Feb.  11,  1905)  adds  that  search  should  be  made 
between  the  geniohyoids  in  case  a  gland  lies  here. 
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of  the  cftvotid  slioiith  as  fjir  ns  it  is  acccssihlo.  I  will  adrl  t\v(j  Lints 
about  tlie  glands  here  :  one,  that  in  investifjating  their  condition  before 
operation,  the  surf^eon  should  stand  behind  the  patient,  and  that  the 
examination  should  he  inti-a-  as  well  as  extra-oral,  lly  this  conibined 
method,  a  gland  lying  on  the  hyoglossus  can  often  be  detected.  The 
other  is  that  infection  of  the  glands  on  the  side  opposite  to  that  of  the 
growth  of  the  tongue  may  be  present,  thougli  unfelt.  It  may  take 
place  by  means  of  lymphatics  meeting  in  the  tongue,  or  by  the  free 
communication  which  exists  between  the  deep  lymi)hatirs  of  the  two 
sides  of  the  neck. 

B.  Adrisahiliti/  of  operating  on  rnlartjcd  (/lands  at  a  later  date,  i.e., 
some  time  after  the  operation  on  the  toncjue. — While  this  step  must  be 
taken  sometimes,  it  is  done  under  much  less  favourable  conditions. 
There  are  few  more  difficult  questions  to  decide  than  those  which 
arise  in  these  cases.  The  patient,  maybe  in  the  prime  of  life,  with  a 
soundly  healed  scar  in  his  mouth,  comes  again  to  the  surgeon,  perhaps 
after  a  long  disappearance,  with  infected  cervical  glands,  and  urges 
further  operation.  Each  case  must  be  decided  upon  its  own  merits. 
I  will  only  urge  the  following  upon  my  younger  readers,  i.  It  is  not 
the  least  use  operating  wdien  the  uppermost  deep  cervical  glands  are 
involved,  i.e.,  those  under  the  upper  third  of  the  sterno-mastoid,  where 
the  muscle  is  firmly  tied  down  by  processes  of  deep  cervical  fascia,  and 
where  the  glands  extend  to  the  mastoid  process  behind,  and  the  angle 
of  the  jaw  in  front,  and  into  the  pterygoid  region.  2.  Operation  will 
probably  be  futile  (a)  when  any  of  the  infected  glands  are  soft  and 
breaking  down  (p.  600)  ;  {(i)  when  both  anterior  triangles  contain 
enlarged  glands. 

After-treatment  of  operations  on  the  tongue. — The  chief  objects 
here  are  :  (i)  to  keep  the  wound  as  sterile  as  possible ;  (2)  to  give 
sufficient  food. 

I  have  already  (p.  581)  spoken  of  the  importance  of  previous 
cleansing  of  the  mouth,  and  teaching  the  patient  to  do  this,  and  to 
feed  himself. 

After  the  operation  the  cut  surface  is  brushed  over  with  a  strong 
solution  of  zinc  chloride  (gr.  xx. — 5J.),  or  "Whitehead's  varnish.  This 
is  a  modified  *'  Friars  Balsam,"  a  saturated  solution  of  iodoform  in 
ether  being  substituted  for  the  spirit,  and  one  volume  in  ten  of  turpen- 
tine being  added.  Ice  is  given  to  suck,  and  milk  and  brandy  and  beef- 
tea  are  administered  either  by  a  soft  oesophageal  tube  or  by  enemata, 
or  both.  But  I  have  generally  found  that,  after  the  first  six  hours,  a 
l^atient  previously  practised  in  the  matter  will  give  himself  sufficient 
food,  with  a  feeder  and  tube  attached.*  A  glass  of  pale  ale  is,  usuall}', 
early  acceptable. 

After  the  patient  has  had  his  first  sleep  the  surface  is  brushed  over, 
every  two  or  three  hours  at  first,  with  formalin,  and  he  is  soon 
encouraged  to  sit  up  and  wash  out  his  mouth  constantly  with  carbolic 
acid  (i  in  60  or  80),  a  wash  of  a  tablespoonful  of  spirit  of  wine  in  a 
tumbler  of  water  (Hutchinson),  or  Condy's  fluid.  It  is  not  the  wash 
that  is  of  so  much  importance  as  the  frequency  and  painstaking  with 

*  If  this  is  not  the  case,  a  soft  tube  must  be  passed.  Nutrient  enemata  are  not 
sufficient. 
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which  it  is  used.  From  time  to  time  the  stump  is  painted  over  with 
formalin,  or  Whitehead's  antiseptic  varnish.  The  patient  shouhl  be 
kept  warm  and  free  from  draughts,  and  propped  up  or  turned  on  to 
either  side  alternately.  I  try  to  induce  my  patients  to  sit  up  a  little 
on  the  second  day  if  possible,  and  get  them,  when  this  is  feasible,  into 
an  arm-chair  a  day  or  two  later.  Yolks  of  eggs,  arrowroot,  soups, 
pulped  vegetables  in  broth,  ale  or  stout,  and  such  like,  are,  as  soon  as 
possible,  taken  in  addition  to  the  milk  and  brandy  and  beef-tea. 

Causes  of  Failure. 

In  considering  the  deaths  which  follow  soon  after  the  operation,  the 
effects  of  pre-existing  bronchitis  and  emphysema,  interstitial  nephritis, 
aortic  disease,  and,  sometimes,  previous  haemorrhage  from  the  growth 
may  have  to  be  remembered. 

(i)  Broncho-pneumonia.  Abscess  and  gangrene  of  the  lungs. 
Empyema.  As  these  are  infective  in  their  nature,  and  due  to  the 
patient  breathing  foul  gases  and  drawing  down  putrid  fluids  into  his 
lungs,  the  treatment  must  be  preventive,  every  endeavour  being  made 
to  keep  the  mouth  sweet  and  to  relieve  tlie  patient's  breathing  by  attention 
to  the  details  already  given. 

(2)  Haemorrhage.  This  is  rarely  met  with  at  the  time  of  the 
operation  or  soon  after,  if  every  spirting  artery  has  been  properly 
secured. 

Haemorrhage  will  also  be  rarely  met  with  as  a  secondary  complication 
if  the  wound  has  been  kept  sweet.  In  cases  of  bleeding,  if  the  applica- 
tion of  a  silk  ligature  to  the  bleeding  point  taken  up  by  a  Spencer 
Wells's  forceps  or  a  tenaculum  is  impossible,  firm  pressure  with  a  sponge 
and  adrenalin  chloride  should  be  made  use  of  after  all  clots  have  been 
removed.  If  the  wound  has  been  allowed  to  become  foul,  it  must  be 
cleansed  by  brushing  it  over  with  formalin  (i  in  250),  Whitehead's 
varnish,  or,  in  the  absence  of  these,  with  turpentine— a  most  powerful 
cleansing  styptic,*  and  one  always  to  be  used  in  preference  to  per- 
chloride  of  iron.  If  all  the  above  fail,  either  applying  and  leaving 
in  situ  a  pair  of  Spencer  Wells's  forceps,  packed  around  with  soft 
gauze,  or  ligature  of  the  lingual,  must  be  resorted  to  (q.v.). 

(3)  Cellulitis.  Erysipelas.  (4)  Pyaemia.  (5)  Exhaustion — more 
rarely,  shock.  (6)  ffidema  of  the  glottis.  (7)  Suffocation  from  falling 
back  of  the  tongue.  (8)  Reappearance.  I  have  spoken  fully  of  the 
gravity  of  this  at  pp.  579  and  605.  For  the  first  year  after  the  opera- 
tion every  patient  should  come  under  skilful  supervision  at  intervals 
of  a  month  and  no  longer. 

Tl'e  steps  already  detailed  of  the  different  operations  on  the  tongue 
will  suffice  for  the  rare  cases  of  sarcoma.  For  fuller  information  I 
will  refer  my  readers  to  an  article  by  Sir  A.  Fripp  and  Mr.  Swan 
{Practitioner,  May,  1903,  p.  673).  The  following  are  the  directions 
for  treatment  :  "  One  point  which  appears  to  be  very  emphatically 
demonstrated  by  the  cases  which  we  have  collected  is  that  these  tumours 
should  be  widely  removed  by  an  incision  into  the  healthy  lingual  tissue 
well  clear  of  the  growth ;  for  although  the  ease  with  which  the  obvious 

*  See  the  remarks  on  a  case  of  ligature  of  the  occipital  artery.  If  the  bleeding  is  of 
the  nature  of  oozing,  solution  of  adrenalin  and  one  or  two  injections  of  ergotin  should 
certainly  be  tried. 
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new  ^'rowtli  cnn  sonictinios  be  enuclcrtted  is  very  tempting,',  yet  sudi  a 
nu'tliod  of  scpiirution  from  the  surroundiiif,'  conii)resse<l  tissues  is 
extremely  liable  to  be  iiiefVeetiial  in  i-fiinoviiif^  all  traces  of  the  growth, 
the  pseudo-capsule  n'maining  will  contain  the  nucleus  for  a  recurrence 
at  a  later  date.  Tiie  question  which  method  of  operation  is  most 
ai)plical)le  depends  on  the  nature  of  each  individual  case,  and  among 
other  things  on  tlie  situation  and  volume  of  tlie  tumour.  Snnill  tumours 
of  the  antciior  i)art  can  be  attacked  from  the  mouth  ;  those  placed  in 
the  middle  third  of  the  tongue  can  be  more  easily  reached  by  dividing 
the  cheek ;  but  those  cases  in  which  the  growth  has  extended  down- 
wards in  the  muscular  attachment  of  the  tongue,  whether  projecting 
in  front  of  or  behind  the  circumvallate  papilhe,  demand  a  suprahyoid 
incision,  opening  up  the  iloor  of  the  moutli  or  the  pharynx  as  the  case 
demands.  If  recurrence  should  ensue  the  secondary  tumour  must 
again  be  removed,  and  widel}'." 


CHAPTER    XI. 

OPERATIONS    FOR    GROWTHS    OF    THE    TONSIL, 
FAUCES,    BASE    OF    TONGUE    AND    PHARYNX. 

The  new  growths  here  are  most  commonly  round-celled  sarcomata 
and  epitheliomata. 

In  sarcomata,  in  adults,  there  is  a  steady  enlargement  of  one  tonsil, 
without,  at  first,  pain  or  inflammation ;  a  globular  swelling,  the  size 
of  a  walnut,  appearing  firml}-  elastic,  tending  to  infiltrate  adjacent 
structures,  and  fungate  as  a  sloughing  mass  into  the  mouth. 

In  the  epitheliomata  the  patients  are  older ;  the  mischief  often 
begins  as  "  a  sore  throat."  The  mass  occupying  the  site  of  the  tonsil 
is  now  much  harder,  and  soon  ulcerates,  forming  an  excavated  ulcer 
with  the  characters  of  epithelioma,  and  soon  implicating  adjacent 
parts.  The  base  of  the  tongue  may  be  involved  secondarily.  Dysphagia, 
emaciation,  &c.,  are  more  rajjid  here. 

Before  describing  any  operations  for  removal  of  tonsillar  growths,  it 
is  right  to  allude  to  their  great  malignanc}',  owing  to  the  rapidity  with 
which  the  glands  are  affected  both  in  epithelioma  and  most  of  the 
sarcomata.  In  this,  rather  than  in  the  importance  of  its  relations,  lies 
the  failure  of  operations  on  the  tonsil,  and  no  one  who  has  watched 
the  rapidity  with  which  (owing  to  the  intimate  connection  between 
the  tonsil  and  the  lymphatic  glands)  enlargement  of  the  glands  at 
the  angle  of  the  jaw  takes  place  in  subacute  tonsillitis  will  wonder 
at  this.  Diagnosis  at  the  earliest  possible  moment  is  of  the  greatest 
importance  here. 

Mr.  Butlin  {Oper.  Surg,  of^  Malig.  Dis.,  p.  176)  writes  on  this  malig- 
nancy:  Sarcoma  of  the  tonsil  "proves  fatal,  in  very  many  instances, 
within  a  year  or  even  six  months  of  its  first  appearance ;  indeed,  few 
persons  survive  for  more  than  three-quarters  of  a  year." 

Dr.  Newman  {Malig.  Dis.  of  Throat  and  Nose,  p.  176),  writing  of 
sarcomata  of  the  tonsil,  draws  a  distinction  here  which  may  have  some 
practical  importance.  While  admitting  that  round-celled  sarcomata, 
by  far  the  most  common  variety,  quickly  invade  the  glands,  he  points 
out  that  the  spindle-celled  sarcomata  may  remain  limited  within  a 
capsule,  and  so  be  capable  of  complete  removal.  Thus,  in  one  case  of 
Dr.  Newman's  the  patient  lived  five  years  after  removal  of  a  spindle- 
celled  sarcoma  through  the  mouth,  and  then  died  rapidly  owing  to 
disease  appearing  in  the  opposite  tonsil. 

Operations. 

A.  Through  the  Mouth.  C.  Combined     Operations.       Through 

B.  By  Incision  in  the  Neck.  the  Mouth,  by  slitting  the  Cheek, 
Lateral  Pharyngotomy.  and  Lateral   Pharyngotomy. 

D.  Median,   or    Trans-Hyoid    Pharyn- 
gotomy. 
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^Vliic•llevel■  int'thoil  is  chusL'ii,  tlio  selection  of  cases  liere  for  operntioii 
must  1)1!  a  very  careful  one,  owing  to  tlie  great  malignancy  of  these 
growths,  and  the  advanct'd  stage  which  tlie  disease  has  often  reached; 
even  in  tlu-se  regions,  we  often  hear  the  statement  that  the  patient 
surtered  very  little  inconvenience  in  the  earlier  stages. 

Casks  L'avouraijlk  fou  OrEUATioN. — Where  the  gr  nvth  is  still 
small,  localised  to  the  touch,  well  defined,  still  movahle,  free  from 
ulci'i-ation,  and  where  no  enlaiged  glands  can  he  made  out.  On  the 
other  hand,  where  tlie  3W(dling  in  the  mouth  is  continuous  with  one  in 
the  neck,  each  ditliise  and  ill-localised,  and  the  primary  grtMvth  sh<jwing 
a  friable,  slougiiy,  ulcerated  surface,  oi)eration  will  he  ct>ntra-indicated. 
Gastrostomy,  as  a  palliative  step,  may  here  give  some  relief.  In  inter- 
mediate and  doubtful  cases,  as  where  one  or  more  enlarged  glands 
exist,  but  still  separate  and  mobile,  the  surgeon  will  be  justified  in 
giving  his  i)atient  a  chance,  knowing  the  distressing  future  if  the 
growth  be  left — the  agonising  earache,  the  dribbling  of  foetid  saliva, 
the  dysphagia,  Sec.  The  following  jjoints  require  particular  attention. 
Here,  especially,  is  it  true  of  malignant  disease,  that  the  mischief  is  liable 
to  be  found  more  extensive  than  was  thought  to  be  the  case  before  the 
operation.  Owing  to  the  danger  of  infective  i)neumonia  the  presence  of 
any  bronchitis  is  against  operation.  And  the  same  may  be  said  of  cases 
where  there  is  any  fixity  of  the  jaw,  as  this  suggests  extension  along  the 
connective  tissue  between  the  pterygoid  muscles.  Owing  to  the  diffi- 
culty in  feeding  the  patient — and  rectal  feeding  alone  will  be  quite 
insufficient — the  vitality  of  the  patient,  and  his  amenability  to  directions, 
must  be  estimated  beforehand.  The  more  the  growth  encroaches  on 
the  orifice  of  the  larynx  tlie  greater  the  risk  of  broncho-pneumonia  and 
oedema  glottidis.  The  frequency  with  which  the  glands  are  early 
implicated  has  already  been  referred  to. 

A.  Through  the  Mouth  alone. — This  method  can  only  be  made  use 
of  rarely,  as  in  a  very  early  stage  of  tonsillar  new  growths,  when  the 
disease  is  limited  to  the  tonsil  itself,  not  implicating  the  adjacent  pillars, 
and  w'hen  there  is  not  the  least  evidence  of  glandular  enlargement. 
Dr.  Newman's  case,  referred  to  above,  justifies  occasional  resort  to  it. 

If  the  following  ojjeration  seems  somewliat  severe,  the  infiltrating 
tendency  of  growths  here  must  be  remembered. 

The  surgeon  having  decided  the  question  of  a  preliminary  laryn- 
gotomy*  (p.  614),  the  patient's  head  is  suitably  raised  and  supported, 
in  a  good  light,  and  the  cheek  on  the  affected  side  divided  from  the 
angle  of  the  mouth  to  the  masseter,  the  two  ends  of  the  facial  artery 
being  secured.  The  mouth  is  now  kept  widely  open  by  a  gag  inserted 
on  the  opposite  side,  the  tongue  drawn  out  of  the  mouth,  and  the 
masseter  pulled  backwards  by  a  retractor.  As  much  room  and  light 
as  possible  being  thus  obtained,  the  surgeon  divides  the  soft  palate 
first  in  the  middle  line,  and  then  from  within  outwards  with  scissors  ; 
he  next,  either  with  the  same  instrument  or  with  a  blunt  dissector  and 


*  While  I  advocate  this  step  and  plugging  the  fauces  in  all  cases,  it  should  certainly  be 
taken  in  those  cases  where  the  growth  encroaches  upon  the  back  of  the  tongue,  and  where 
the  patient  has  had  any  bronchitis.  By  its  adoption  one  object  of  slitting  the  cheek,  viz. 
getting  the  blood  away  quickly  from  the  upper  aperture  of  the  air  passages,  is  removed. 
The  tube  is.  usually,  taken  out  at  the  close  of  the  operation  (footnote,  p.  614). 
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liis  nail,  dissects  around  and  carefully  extirpates  the  tonsil  with  the 
l)il]ars.  The  whole  operation  should  he  slowl}'  and  deliheratel^^  carried 
out,  the  surgeon  cutting  wide  of  the  growth  and  encroaching  on  the 
tongue,  Sec,  if  needful.  He  thus  removes  the  growth  together  with  a 
margin  of  healthy  tissue,  and  gives  his  patient  the  hest  chance.  As 
pointed  out  ahove  hy  Dr.  Newman,  some  sarcomata  here  are  encapsuled, 
and  can  he  shelled  out.  Recurrence  is,  unfortunately,  not  less  prohahle 
after  this  step  (Butlin,  he.  supra  cit.,\).  175).  The  method  of  removing 
widely  is  far  preferahle.  Bleeding  will  be  best  arrested  by  temporary 
forci-pressure  and  firm  sponge-pressure. 

Some  surgeons  do  the  whole  operation  with  the  cautery  instead  of 
the  scissors.  In  this  case  the  cautery  must  be  used  at  only  a  dull  red 
heat  for  fear  of  haemorrhage.  The  surgeon  must  be  prepared  for  its 
leaving  indurated  tissues  which  may  simulate  deposits  of  growth,  and 
for  the  tendency  of  the  instrument,  as  it  is  quickly  cooled  down  by  its 
contact  with  succulent  tissues,  to  stick  to  them.  A  little  additional 
heat  frees  it  at  once,  far  more  satisfactorily  than  pulling  it  away.  The 
objections  to  the  cautery  are — (i)  that  it  requires  a  special  instru- 
ment, which  may  not  be  at  hand;  (2)  if  it  destroys  an  infected  surface, 
it  also  introduces  infection  and  risk  of  secondary  haemorrhage ;  (3) 
with  it,  it  is  very  difficult  to  judge  aright  of  the  nature  of  the  surfaces 
divided,  whether  sound  or  infiltrated  ;  (4)  it  necessitates  the  use  of 
chloroform,  which  may  be  inconvenient.  For  these  reasons  the  use  of 
the  cautery,  if  it  be  employed  at  all,  should  be  limited  to  searing 
thoroughly  the  surface  of  the  wound,  and  I  consider  the  use  of  a 
strong  solution  of  formalin  (pp.  436  and  451)  preferable. 

On  the  other  hand  Mr.  Watson  Cheyne  considers  the  thermo- 
cautery the  best  means  of  removing  an  epithelioma  of  the  tonsil  and 
fauces,  for  these  reasons.  There  is  little  bleeding  at  the  time  and,  as 
this  method  destroys  any  infected  epithelioma  spreading  superficiall}', 
it  probably  gives  an  additional  safeguard  against  reappearance  of  the 
growth.  The  cautery  leaves  a  surface  from  which  there  is  much  less 
discharge  in  the  earlier  stages  than  there  would  be  from  a  clean-cut 
wound.  The  area  to  be  removed  should  be  first  marked  out  by  the 
fine  point,  as  by  this  step  the  surgeon  can  make  quite  sure  of  removing 
the  disease  completely  when  the  tissues  become  subsequently  unrecog- 
nisable from  the  burning.  Any  glands  which  require  removal  are  best 
dealt  with  first,  immediately  before  the  oj)eration  in  the  mouth,  the 
wound  being  sutured  and  protected  with  gauze  during  the  operation  in 
the  mouth.  As  the  edges  of  a  cautery  wound  cannot  be  sutured,  he  only 
recommends  this  method  for  small  growths  situated  away  from  the 
larynx  and  not  requiring  an  opening  into  the  pharynx. 

The  case  of  small  growths  of  the  tonsil  accessible  from  the  mouth 
having  been  considered,  that  of  malignant  disease  situated  or  extend- 
ing lower  down  will  next  be  referred  to.  I  shall  suppose  that  the  glands 
require  investigation,  but  that  there  is  no  softening  or  adhesion  of  these 
to  the  soft  parts  overlying  them  or  to  the  pharynx. 

The  following  courses  are  open  to  the  surgeon  : 

B.  Lateral  Pharyngotomy.  C.  Lateral  Pharyngotomy  combined 
with  division  or  partial  resection  of  the  mandible,  with  one  through 
the  mouth,  by  slitting  the  cheek,  or  with  Langenbeck's  operation 
(p.  GOl).     D.  Median,  Sub-  or  trans-hyoid  Pharyngotomy. 
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]?.  Lateral  Pharyngotomy. — 'I'lic  <,'l!iii(ls  liiiviiif^  to  Ix;  dealt  with  an 
incision  is  made  aloii^'  the  upper  half  of  the  aiiUM'ior  border  of  the 
sterno-inastoid— it  may  have  to  he  extended  to  the  steniinn — and  a 
second  carried  forwards  from  this  at  the  level  of  the  hyoid  hone 
curvinj:;  upwards  to  the  mandible  to  one  side  of  the  chin.  The  sub- 
mental group  of  glands  is  rarely  involved  in  these  cases.  The  skin, 
platysma  and  fuscia  having  been  divided  and  the  external  jugular, 
occasionally,  secured,  the  flaps  are  dissected  up  and  down  and 
wrapped  in  sterile  gauze.  'I'he  facial  vessels  are  next  divided  between 
ligatures  and  the  sub-nnixillary  salivary  and  lymphatic  glands  cleanMl 
out.  If  the  glands  are  extensively  involved  the  imnsion  along  the 
sterno-mastoid  must  be  extended  to  the  sternum  and  the  deep  cervical 
group  extirpated  with  the  precautions  given  at  p.  604.  Tiie  operator 
now  decides  according  to  the  vascularity  and  extent  of  the  primary 
growtii  wiiether  he  will  deal  with  the  external  carotid  by  ligature  and 
extirpation  of  its  branches  (ligature  of  external  carotid),  or  whether 
he  will  be  satisfied  by  tying,  close  to  their  origin,  such  branches  as  the 
lingual,  the  ascending  palatine  (if  not  already  secured  by  the  ligature 
of  the  facial)  and  the  ascending  pharyngeal.  This  question  is  con- 
sidered a  little  later  (p.  613).  The  further  steps  in  exposure  of  the 
pharynx  are  division  of  the  muscles  which  overlie  it,  the  digastric  and 
stylo-hyoid  first,  then  the  stylo-glossus  and  stylo-pharyngeus,  and  the 
niylo-hyoid  and  hyoglossus  as  far  as  may  be  necessary.  The  hypoglossal, 
gustatory  and  glosso-pharyngeal  will  be  in  the  upper  part  of  the  wound 
and  the  superior  laryngeal  nerve  in  the  lower.  All,  especially  the  last, 
are  to  be  spared  when  possible.  The  pharyngeal  wall  is  now  exposed. 
With  the  aid  of  a  finger  in  the  mouth,  or  slitting  the  cheek,  the  growth 
is  now  removed  with  as  free  a  margin  as  possible  with  scissors.  If 
the  vascularity  of  the  growth  or  other  conditions  seem  to  require  the 
use  of  the  cautery  the  surgeon  must  remember  the  difficulty  which  this 
method  entails  in'estimating  the  condition  of  the  tissues  left  after  its  use. 

Question  of  Closure  of  the  Pharynx. — This  very  important  matter 
must  now  be  referred  to.  Immediate  closure  with  sterilised  catgut  in 
one  or  two  layers,  care  being  taken,  not  to  allow  any  inversion  of  the 
mucous  membrane,  has  the  advantage,  if  the  sutures  are  sufficiently 
close  and  if  they  hold,  of  diminishing  very  largely  the  escape  of 
infected  discharges  from  the  pharynx,  and  of  facilitating  the  swallowing 
and  feeding  of  the  patient.  This  step  is  strongly  recommended  by 
Mr.  Watson  Cheyne.  On  the  other  hand  owing  to  the  stitches  very 
rarely  holding  here  as  in  the  case  of  the  oesophagus  {q.v.),  escape  of 
the  above  discharges  into  the  deepest  part  of  the  wound  and  a  most 
dangerous  cellulitis  has  not  infrequently  followed  suture  of  the 
pharynx,  especially  when  this  has  been  followed  by  suture  of  the 
superficial  incisions.  I  advise  that  the  upper  part  only  of  the  opening 
in  the  pharynx  be  sutured,  a  drainage-tube  inserted  here,  the  wound 
lightly  plugged  with  a  strip  of  sterile  gauze,  and  a  few  sutures  of  stout 
salmon  gut  or  of  silver  wire  inserted  in  the  flaps  so  that  these  can  be 
partly  drawn  together  when  the  deeper  part  of  the  wound  is  safely 
closed.  As  feeding  of  these  patients  by  the  mouth  is  imperatively 
needful,  an  additional  precaution  taken  by  some  is  to  pass  a  soft  tube 
by  the  nose  below  the  wound  in  the  pharynx.  To  prevent  this  being 
vomited  when  the  patient  is  recovering  from  the  anaesthesia,  or  when 
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he  is  restless  and  unamenable,  the  tube  may  be  sutured  to  the  mucous 
membrane  of  the  pharynx  with  catgut.  But  this  step,  while  it  meets 
any  difficulties  in  the  frequent  passage  of  the  tube,  prevents  its  being 
boiled  after  each  feeding.  In  my  experience  the  passage  of  a  soft  tube 
at  intervals  is  generally  preferable.  Where  the  opening  in  the 
pharynx  is  too  large  for  suturing,  or  where  the  cautery  has  been 
employed,  plugging  with  gauze  both  of  the  deep  and  superficial 
wounds  must  be  resorted  to.  Y.  Bergmann's  suggestion  to  suture  the 
edges  of  such  a  gap  to  those  of  the  skin  wound  appears  to  me  to  have 
disadvantages  which  outweigh  the  advantages.  It  certainly  allows 
the  discharges,  usually  abundant,  to  escape  freely,  and  the  patient  can 
be  fed  b}'  the  fistula  thus  formed.  But  where  the  gap  in  the  pharynx 
is  large  it  will  be  by  no  means  easy  to  draw  the  deep  lying  edges  of 
this  up  to  the  skin,  and  the  subsequent  closure  of  the  wound  will 
present  difficulties. 

C.  We  will  now  consider  cases  where  the  growth  is  situated  higher  up 
and  further  back,  and  an  ordinary  lateral  pharyngotomy  is  not  sufficient 
for  its  exposure.  This  is  afforded  by  division  or  resection  of  part  of  the 
mandible.  The  preliminary  steps  are  the  same  as  those  already 
given,  the  upper  end  of  the  first  incision  (p.  6ii)  being  carried  further 
back,  and  the  upper  flap  dissected  higher  up.  When  the  mandible  is 
exposed  and  the  submaxillary  region  cleared  out  the  bone  is  divided  in 
front  of  the  masseter  with  a  Gigli's  saw  (p.  361),  the  section  being  made 
obliquely  so  that  its  line  encroaches  more  upon  the  outer  and  lower 
aspect  of  the  bone  than  upon  its  inner  and  upper,  because  the  sawn 
extremity  of  the  posterior  fragment  has  a  tendency  to  pass  inwards 
and  upwards  (Kocher).  Before  the  saw  is  used,  holes  should  be  drilled 
for  the  passage  of  the  uniting  wire.  The  two  halves  of  the  mandible  are 
now  drawn  forcibly  apart,  the  displacement  of  the  anterior  fragment 
being  aided  by  free  division  of  the  posterior  belly  of  the  digastric  and 
the  stylo-hyoid.  Where,  owing  to  the  extent  of  the  growth,  mere  division 
of  the  bone  and  separation  of  the  fragments  will  not  give  sufficient 
room,  the  mandible  should  be  divided  obliquely  just  behind  the  angle 
and  the  ascending  ramus  removed  by  disarticulating  the  condyle. 
The  muscles  must  be  detached,  including  the  posterior  part  of  the 
masseter,  and  the  inferior  dental  artery  ligatured.  If  the  angle  is  left, 
a  precaution  always  to  be  taken,  the  above  resection,  while  giving 
good  access  to  the  disease,  will  be  found  to  give  satisfactory  results  as 
to  subsequent  mobility  of  the  jaw  and  disfigurement. 

The  above  methods  apply  chiefly  to  growths  involving  the  parts 
about  the  fauces ;  where  it  is  chiefly  the  region  of  the  orifice  of  the 
larynx  that  is  encroached  upon,  viz.,  base  of  tongue  and  epiglottis,  these 
parts  can  be  exposed  by  a  lateral  pharyngotomy  which  opens  the 
pharynx  further  forwards,  and  removing  the  great  cornu  of  the  hyoid 
bone.  As  this  course  runs  additional  risk  of  causing  injury  to  the 
superior  laryngeal  nerve,  and  thus  an  insensitive  condition  of  the 
larynx,  and  as  cases  involving  the  epiglottis  are  the  most  unfavour- 
able of  all  owing  to  the  especial  risk  of  aspiration-pneumonia,  if 
any  operation  is  performed,  it  should  be  a  median  or  traus-hyoid 
pharyngotomy  (p.  618). 

Tlie  after-treatment  will  be  similar  to  that  given  at  p.  605  and  615. 

Choice  of  Operation — Where  the  growth  is  no  longer  quite  small. 
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wlicn;  it  is  not  limited  to  the  tonsil  itself,  where  there  is  any  enlar^e- 
niont  of  <ilan(ls,  or  where  the  existence  of  this,  though  not  certain,  is, 
fioin  the  duration  of  the  case  or  the  presence  of  ulceration,  very 
prohaldc,  lateral  pharynj^otoniy,  with  or  without  incision  of  the  cheek, 
should  lie  performed.  It  gives  free  access  to  the  tonsil  and  adjacent 
])arts,  it  enahles  the  surgeon  to  have  the  important  vessels  of  the  neck 
retracted,  it  admits  of  a  sinniltaneous  removal  of  enlarged  glands,  and 
j)Mtting  a  temporary  loop  upon  the  common  carotid  (q.v.),  or  ligature 
of  the  external  carotid,  or  trusting  to  securing  the  facial  and  lingual 
close  to  their  origin,  whichever  course  he  ])rcferred.  On  the  other 
hand,  this  o[)erati()n  is  a  severe  one.  The  jaw,  if  divided,  must  be  wired, 
and  necrosis  of  the  bone  or  non-union  nuiy  follow.  For  it  must  be 
remembered  that  this  wound  cannot  be  an  aseptic  one,  and  the  opening 
in  the  pharynx,  especially  if  this  has  been  made  by  the  cautery,  may 
set  up  septic  infection  in  spite  of  drainage.  The  following  words 
of  l*rof.  Kocher  on  the  extent  of  oi)eration  proijahly  required  are 
weighty  ones :  "AVe  would  warn  our  readers  especially  against  attempting 
to  oi)erate  from  the  mouth  in  those  common  cases  of  carcinoma  situated 
at  and  behind  the  isthmus  of  the  fauces,  and  spreading  on  to  the 
epiglottis,  and  involving  tlie  soft  palate  and  lateral  wall  of  the  pharynx, 
because,  in  cutting  wide  of  the  diseased  tissues,  one  cannot  avoid  doing 
a  serious  injury  to  adjacent  parts  and  dividing  large  arteries.  If  the 
carotid  is  wounded  in  adherent  indurated  tissues,  tliere  is  a  great  risk 
of  not  being  able  to  arrest  the  hsemorrhage  quickl}'  enough,  whereas 
from  outside  one  can  control  the  large  vessels  with  much  greater 
certainty.  If  the  new  growth  involving  the  tongue  and  pharynx  has 
extended  to  the  fold  between  the  jaws  and  the  bone  itself,  it  is  best, 
after  dividing  the  lower  jaw  as  above  described,  and  separating  the 
capsule  of  the  joint  and  the  external  pterygoid,  to  disarticulate  and 
remove  the  ascending  ramus,  after  detaching  the  health}'  muscles, 
including  the  masseter.  In  this  way  subsequent  closure  of  the  jaw  is 
most  certainly  avoided."  Cases  involving  the  epiglottidean  folds  or 
their  neighbourhood  are  the  most  unfavourable  of  all  owing  to 
especial  risk  of  aspiration-pneumonia. 

Possible  Aids  in  the  above  Operations. 

I.  Liyaturc  of  External  Carotid. — At  first  sight  this  step,  which 
ensures  very  little  bleeding,  a  clear  field  of  operation,  and  absence  of 
anxiety  as  to  blood  entering  the  larynx,  seems  one  of  universal  appli- 
cation. But  again,  tlie  fact  that  the  wound  may  become  infected 
renders  mere  ligature  one  of  risk.  With  the  pharynx  opened  in  the 
neck,  or  a  laryngotomy  or  tracheotomy  performed,  and  the  tube,  if 
necessary,  retained,  infective  softening  and  ulceration  about  the  ligature 
may  occur  with  fatal  secondary  luemorrhage.  Thus  Mr.  Watson  Cheyne 
lost  a  patient  twenty-five  days  after  an  extensive  operation  for  epithe- 
lioma of  one  tonsil  (Objects  and  Limits  of  Operations  for  Cancer,  p.  59). 
He  states  that  Polaillon,  who  has  tied  the  external  carotid  in  most  of 
his  cases,  has  lost  several  from  this  cause.  Mr.  Cheyne  is  inclined, 
therefore,  only  to  make  use  of  ligature  of  the  external  carotid  when  the 
operation  is  performed  in  two  stages* — viz.,  removal  of  the  enlarged 

*  In  a  case  in  which  Mr.  \V.  Cheyne  adopted  this  plan,  a  week  intervening  between  the 
two  operations,  '•  there  was  no  more  bleeding  from  the  deeper  parts  than  if  the  external 
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glands  and  ligature  of  the  external  carotid  first,  and,  about  a  week 
later,  removal  of  the  growth  in  the  throat. 

l^riniary  and  secondary  haemorrhage  alike  will  best  be  met  by 
adopting  Dawbarn's  method  of  excising  the  external  carotid  and  its 
branches  (see  ligature  of  this  vessel). 

2.  Question  of  a  Preliminary  Laryngotomy  or  Tracheotomy  * — The 
objections  to  this  step  are  obvious.  It  introduces  another  and  neces- 
sarily infected  wound  ;  it  is  the  means  of  colder  air  being  introduced  ;  it 
interferes  with  coughing  and  emptying  the  upper  air-passages,  an  inter- 
ference already  brought  about  by  the  wound  in  the  pharynx.  On  the 
other  hand,  this  course  lias  manifest  advantages  which  are  thus  put 
by  Mr.  Watson  Cheyne  {iUd.,  p.  71)  :  "  Where  an  attempt  is  made  to 
remove  the  tumour  without  division  of  the  jaw,  or  without  ligature  of 
the  external  carotid,  and  where  the  mass  fills  up  the  throat,  and  more 
especially  where  it  runs  down  towards  the  entrance  of  the  larynx  and 
on  to  the  tongue,  the  necessary  manipulations  cannot  be  carried  out 
without  interfering  with  the  breathing,  and  exciting  so  much  effort  on 
the  part  of  the  patient  that  there  is  a  very  great  risk  of  septic  dis- 
charge and  blood  being  drawn  into  the  lungs  ;  and  besides,  it  is  very 
necessary  in  these  operations,  in  order  to  ensure  that  the  disease  is 
removed  as  thoroughly  as  possible,  that  there  should  be  no  haste  in 
their  performance,  and  that  the  surgeon  should  be  able  to  see  exactly 
what  he  is  doing.  Some  prefer  to  do  the  tracheotomy  three  or  four 
days  before  the  inajor  operation,  but  I  fail  to  see  the  advantage  of  this  : 
on  the  contrary,  it  must  be  remembered  that  after  three  or  four  days 
the  discharge  from  the  tracheotomy  wound  has  become  more  or  less 
septic,  and  consequently  in  introducing  a  big  tube,  such  as  Halm's, 
some  of  the  pus  may  be  pushed  before  it  into  the  trachea.  .  .  .  Pre- 
liminary tracheotomy  is  by  no  means  an  absolute  safeguard  against 
septic  pneumonia,  and  I  should  be  inclined  to  try  and  do  without  it 
where  the  disease  is  high  up,  or  where  it  is  behind  the  tonsillar  region, 
and  where  the  base  of  the  tongue  or  the  neighbourhood  of  the  glottis 
are  not  interfered  with.  Where  the  base  of  the  tongue  is  interfered 
with,  the  patient  does  not  swallow  nearly  so  readily  as  where  this  is 
not  the  case,  and  consequently  discharges  are  apt  to  accumulate  about 
the  orifice  of  tlie  larynx,  and  so  get  down  the  trachea.  Hence,  in  these 
cases,  I  think  that  it  is  well  not  only  to  perform  preliminary  tracheo- 
tomy, but  also  to  go  on  with  Hahn's  tubes  for  some  days  after  the 
operation,  till  in  fact  the  patient  has,  to  some  extent  at  any  rate, 
regained  the  power  of  easy  swallowing."     The  nearer  to  the  larynx 

carotid  had  just  been  tied"  (ibid.,  p.  67).  Mr.  W.  Cheyne  only  advises  that  the  operation 
be  performed  in  tvyo  stages  in  cases  where  the  patients  are  weakly,  and  the  primary  and 
glandular  disease  both  extensive,  and  perhaps,  also,  where  ligature  of  the  external  carotid 
appears  to  be  desirable.  He  points  out  a  serious  objection  to  this  method  of  operating — 
viz.,  that  after  removing  the  glands,  open  lymphatic  vessels  are  left  which  may  contain 
or  convey  cancerous  material  to  the  newly-made  wound,  and  thus  infect  it  before  the 
second  operation. 

*  While,  in  my  opinion,  a  laryngotomy  is  always  to  be  preferred  when  possible,  it  may 
be  needful,  in  some  of  these  cases  of  lateral  pharyngotomy,  to  perform  a  high  tracheotomy 
instead,  as  by  this  step  the  ansesthetist  is  less  in  the  way  of  the  operator.  In  either 
case,  the  tube  should  be  removed  as  soon  as  possible,  but  owing  to  the  risk  of  oedema  of 
the  glottis,  it  must  always  be  kept  at  hand  (ride  infra). 
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that  the  <,'ro\vth  extends,  the  more  einphnlically  is  a  hirviif^'otomy  or  a 
tracheotomy  with  its  additional  risks  recpiired.  And  more  than  this, 
the  h>nj,'er  will  the  tuhe  need  to  he  retained,  owing  to  the  risk  of 
oedema  of  the  ^dott is.  This  risk  is  present  during,'  the  first  fortnif,'ht, 
and  if  the  tuhe  has  heen  removed  early,  it  must  always  Ije  kept  at 
hand. 

3.  The  Tirnilclcnbcrii  position. — Where  a  preliminary  larynffotomy 
or  tracheotomy  have  not  heen  performed,  this  may  he  tried  after  the 
first  part  of  the  operation  when  the  glands  have  been  removed.  It 
has  been  strongly  advocated  by  Prof.  Keen,  of  Philadelphia,  in  all 
severe  operations  affecting  the  larynx.  At  the  time  of  the  operation 
its  liability  to  cause  venous  congestion  must  be  remembered,  and  its 
maintenance  afterwards,  on  which  Prof.  Keen  lays  stress,  is  difficult 
owing  to  the  tendency  of  the  patient  to  slip  down  against  the  bead  of 
the  bed.  This  may  be  obviated,  in  part,  by  flexing  the  knees  over  an 
inclined  plane.  Like  a  laryngotomy  or  tracheotomy,  it,  of  course, 
cannot  be  relied  upon  to  entirely  prevent  the  occurrence  of  aspiration- 
pneumonia. 

4.  The  use  of  Eneaine. — This  is  worth  remembering  in  the  deeper 
stages  of  these  operations,  especially  those  carried  on  near  the  orifice 
of  the  larynx.  By  the  smaller  quantity  of  general  anaesthetic  thus 
required  tlie  amount  of  bleeding  at  a  trying  time  may  be  lessened. 

After-treatment. — The  same  precautions  as  after  removal  of  the 
tongue  must  be  taken  for  keeping  clean  the  wound  in  the  mouth  and 
neck.  At  the  close  of  the  operation  a  solution  of  zinc  chloride 
(gr.  40-3i),  one  of  strong  formalin,  or  Whitehead's  varnish  is  applied. 
The  treatment  of  the  wound  in  the  pharynx  has  been  referred  to 
above,  the  patient  very  frequently  washing  it  out  by  one  of  the  fluids 
given  at  p.  605.  The  patient  should  have  practised  gargling  out  his 
mouth  and  fauces  beforehand  (p.  581).  In  order  to  prevent  the 
frequent  soaking  and  changing  of  the  dressings  as  much  as  possible, 
he  should  use  small  quantities,  and  hold  his  head  on  the  opposite  side. 
It  will  probably  be  well  to  retain  one  drainage-tube  in  situ  for  a  week 
or  ten  days.  This  has  been  objected  to  on  account  of  the  danger  of 
erosion  of  the  external  carotid.  This  may  be  prevented  by  dealing 
with  the  vessel  as  advised  at  p.  614.  In  any  case  the  risk  of  insuffi- 
cient drainage  is  far  greater.  It  should  be  taken  out  and  boiled  before 
re-insertion,  daily.  Feeding  by  aid  of  a  soft  tube  passed  along  the 
sound  side  will  be  needful  for  some  time,  perhaps  as  long  as  two  or 
three  weeks,  where  removal  of  the  parts  around  the  tonsil,  the  wall  of 
the  pharynx,  or  tlie  base  of  the  tongue  has  been  extensive.  The 
patient's  feeding  himself  should  be  forbidden  as  long  as  any  attempt 
at  this  causes  choking  or  coughing,  owing  to  the  danger  of  fluids 
entering  the  air-passages.  During  feeding  a  pad  of  gauze  should  be 
placed  over  any  opening  in  the  neck.  Mr.  Watson  Cheyne  has  found 
it  useful  to  keep  the  patient's  head  hanging  over  the  side  of  the  bed 
and  turned  towards  the  sound  side,  the  liquid  being  taken  in  small 
amounts  and  very  slowly.  As  after  removal  of  the  tongue,  the  patient 
should  sit  up  and  be  got  out  of  bed  as  soon  as  possible. 

Median  Phari/ngotomij. — As  this  form  of  pharyngotomy  has  been  but 
little  performed  in  England,  and  as  it  is  highly  spoken  of  by  Prof. 
Kocher,  I  have  described  below  in  full  the  different   methods  which 
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he  recommends,  viz.,  Suh-hyoid  Pharyngotomy  by  a  free  transverse 
incision,  and  Median  Pharynciotomy  by  a  T-shaped  incision,  by  which 
not  only  is  a  growth  of  tlie  pliarynx  but  part  of  the  larynx  as  well 
removed  (Stiles's  Trans,  of  4th  German  ed.,  p.  121).  I  have  also  added, 
because  I  believe  that  it  gives  a  better  exposure  of  the  parts,  the 
French  method  of  trans-hyoid  pharyngotomy,  in  which  a  vertical 
incision  is  made  and  the  hyoid  bone  divided.  In  my  experience, 
the  last,  aided  if  needful,  by  division  of  the  thyroid  cartilage,  gives 
sufficient  room  for  dealing  with  growths  of  any  extent  which  it  is 
advisable  to  attack.  The  first  two  will  enable  the  surgeon  to  remove 
a  foreign  body,  and  to  deal  w'itli  growths  of  more  limited  size. 

"  Snh-hyoid  Pharyngotomy ,  introduced  by  Malgaigne  and  Langenbeck, 
deserves  special  attention.  By  utilising  all  the  advantages  of  this 
procedure,  the  operation  becomes  much  more  frequently  indicated 
than  former  authors  supposed.  It  has  the  advantage  of  giving  excel- 
lent access  with  little  injury  to  the  surrounding  structures.  Not  only 
is  the  oi^eration  indicated  for  the  removal  of  all  growths  situated  at 
the  entrance  of  the  larynx,  e.g.,  growths  involving  the  epiglottis, 
arytoeno-epiglottidean  folds,  arytoenoid  cartilage,  mucous  membrane 
at  the  level  of  the  hyoid  bone,  and  of  the  sinus  pyriformis,  but  equally 
for  growths  situated  at  the  root  of  the  tongue,  and  on  the  lateral  and 
posterior  walls  of  the  pharynx  as  far  down  as  the  oesophagus. 

"  We  have  found  preliminary  tracheotomy  and  packing  unnecessary  ; 
blood  can  be  prevented  entering  the  larynx  by  having  the  patient  in 
the  correct  oblique  position.  A  general  anaesthetic  can  be  dispensed 
with,  and  instead,  a  i  per  cent,  solution  of  cocaine  can  be  injected  for 
the  skin  incision,  and  5  to  10  per  cent,  solution  can  be  repeatedly 
painted  on  the  mucous  men:ibrane. 

"  The  incision,  four  inches  long,  is  made  along  the  hyoid  bone  from 
the  greater  horn  on  one  side  to  that  on  the  other,  dividing  the  skin 
and  muscular  fibres  of  the  platysma.  The  hyoid  bone  is  then  exposed 
and  the  anastomosis  of  veins  crossing  it  are  ligatured.  The  hyoid 
artery  and  vein  lie  on  the  bone,  and  are  retracted  to  the  upper  side  of 
the  wound.  The  muscles  inserted  into  the  lower  border  of  the  lij'oid 
bone  are  divided  at  their  insertions. 

"  The  thyro-hyoid  membrane  is  now  exposed.  The  central  part 
appears  as  a  broad  tense  ligament,  but  the  lateral  parts  are  thinner. 
The  central  portion,  which  encloses  fat  and  often  a  bursa,  is  trans- 
versely divided  along  the  bone.  The  mucous  membrane  is  similarly 
divided,  giving  rise  to  some  spouting  from  small  vessels.  We  do  not 
consider  it  advisable  to  divide  it  at  a  distance  from  the  hyoid,  on 
account  of  the  superior  lai-yngeal  nerve,  which  enters  the  larynx  b}"^ 
piercing  the  lateral  part  of  the  thyro-hyoid  membrane.  If  the  twigs  of 
the  nerve  are  cut,  the  larynx  becomes  insensitive,  and  allows  of  the 
entrance  of  food,  mucus,  and  wound  secretions  into  the  larynx.  As 
these  foreign  bodies  cannot  be  reflexly  coughed  up  aspiration- 
pneumonia  is  developed. 

"  The  epiglottis  can  now  be  seized  \vith  a  hook  at  its  upper  border 
and  drawn  forwards.  This  gives  an  excellent  view  of  the  entrance  of 
the  larynx,  especially  the  neighbourhood  of  the  arytoenoid  cartilages, 
which  is  so  often  the  seat  of  disease  (tuberculosis  and  cancer),  and  also 
of  the  lowest  part  of  the  pharynx  and  the  root  of  the  tongue.     If  the 
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opif^lottis  imist  he  removed,  it,  is  sci/.cd  with  11  hook  lit  its  lowest 
point  (which  ciiii  be  easily  felt  iihove  the  dip  in  the  thyroid  ciirtilaf^'e) 
and  dra^'j^ed  outwards.  Alter  the  inucoiis  inemhraiie  has  jjeeii  divided 
it  rail  he  easily  pidled  i)iit  and  cut  away.  As  in  laryn^^otoniy,  the 
retle\  irritation  of  the  mucous  membrane  must  bo  quieted  by  frefpient 
api)lieations  ot"  a  5  per  cent,  cocaine  solution,  so  as  to  enabh;  tiie 
operation  to  be  continued  in  comfort. 

"  The  new  growth  should  be  thoroughly  removed  with  the  thermo- 
cautery, the  parts  being  clearly  exposed  to  view.  The  cautery  anx'sts 
all  oozing,  and  gives  a  better  chance  of  a  radical  cure.  As  regards 
after  treatment,  it  is  well  under  certain  circumstances  to  perform 
tracheotomy  to  avoid  tlu;  danger  from  (jedema  glottidis,  which  often 
develops  in  an  extremely  insidious  way,  and  may  cause  danger  from 
asphyxia.  The  main  wound  is  dressed  with  iodoform  gauze  and 
collodion.  We  used  formerly  to  stuff  the  wound,  but  we  have  now 
abandoned  the  practice.  As  we  always  cut  round  new  growths  with 
the  fine  blade  of  a  thermo-cautery  and  carefully  stop  all  bleeding,  we 
have  found  it  sufficient  to  insist  that  the  patient  must  lie  with  the 
head  low  whenever  he  is  recumbent ;  but  he  should  be  allowed  to  sit 
up  very  early,  to  allow  of  easy  expectoration  of  the  secretions  of  the 
wound. 

"  We  avoid,  wherever  it  is  possible,  performing  secondary  tracheotomy. 
It  is  only  when  the  sensitiveness  of  the  larynx  has  been  destroyed  by 
injury  to  the  superior  laryngeal  nerve  that  one  cannot  trust  to  the 
cough-reflex  to  prevent  secretions  from  flowing  down. 

''  Mcdiaji  PJiari/)igoto!ny. — Owing  to  the  extreme  frequency  of  tumours, 
especially  carcinoma,  in  the  region  of  the  entrance  of  the  larynx,  i.e., 
aflecting  one  of  the  arytoenoid  cartilages  and  the  ary-epiglottidean  folds, 
and  infiltrating  the  lateral  wall  of  the  pharynx  and  the  sinus  pyriformis, 
it  is  advisable  to  give  a  definite  description  of  the  method  of  exposing 
the  lowest  part  of  the  pharynx  with  the  least  destruction  of  the  parts. 

"Just  as  we  have  lately,  on  principle,  employed  a  median  incision  for 
the  tongue  and  upper  part  t)f  the  phar3'nx,  we  have  similarly  restricted 
the  use  of  lateral  })haryngotomy  in  favour  of  median  pharyngotomy, 
for  cases  of  carcinoma  such  as  those  for  which  we  have  frequently  been 
called  upon  to  operate,  and  the  results  have  been  thoroughly  gratify- 
ing as  regards  its  precision  and  the  minimum  damage  done  to  the 
surrounding  structures. 

"  The  incision  is  made,  as  in  sub-hyoid  pharyngotomy,  along  the 
lower  border  of  the  hyoid,  but  extending  farther  outwards  on 
the  diseased  side,  and  only  about  i^  inch  across  the  middle  line  on 
the  healthy  side.  From  this  another  incision  is  carried  down  to  the 
thyroid  and  cricoid  cartilages  in  the  middle  line  as  far  as  the  isthmus 
of  the  thyroid,  care  being  taken  to  avoid  the  vertical  veins ;  the 
transverse  veins  are  ligatured  as  in  median  laryngotomy. 

"  On  the  diseased  side  the  sterno-hyoid,  thyro-hyoid,  and  omo-hyoid 
are  divided  parallel  to  the  hyoid,  and  the  subjacent  thyro-hyoid 
membrane  is  cut  across  as  described  in  sub-hyoid  pharyngotomy  ;  the 
tip  of  the  epiglottis  is  then  seized  with  a  small  sharp  hook  and  dragged 
forwards  and  towards  the  healthy  side. 

"  The  extent  of  the  new  growth  anteriorly  is  now  defined,  and  the 
epiglottis  is  divided  ^  cm.  in   front   of   the   disease   along  its  lateral 
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border  down  to  its  base.  By  this  means  a  better  view  is  ol^tained,  and 
one  is  able  to  decide  how  much  of  tbe  cartilaginous  phite  of  the  thyroid 
will  have  to  be  excised.  The  thyroid  cartilage  is  then  split  in  the 
middle  line,  and  the  muscles  attached  to  the  wing  of  the  th3'roid 
cartilage  are  separated,  along  with  the  perichondrium,  from  the 
diseased  side.  With  a  sharp  book  the  wing  of  the  thyroid  on  the 
diseased  side  can  be  sufficiently  drawn  outwards  and  downwards  to 
enable  the  tumour  to  be  detached  from  below  and  then  from  behind, 
and  the  mucous  membrane  to  be  divided  in  healthy  tissue  in  the 
region  of  the  arytoenoid  cartilage  (it  is  often  necessary  to  divide  it 
between  the  arytoenoids).  The  new  growth  is  now  grasped  by  the 
fingers,  and  the  limits  of  the  hardness  examined  with  sufficient  exact- 
ness  to  decide  where  the  soft  parts  (the  muscular  attachments  of  the 
jiharynx)  are  to  be  divided  from  the  outside.  The  limits  of  the  mucous 
membrane  towards  the  pharynx  are  clearl}'  exposed,  and  the  removal 
of  half  or  so  of  the  larjmx  along  with  part  of  the  pharynx  can  be 
carried  out,  the  bleeding  being  easil}'  controlled  and  the  diseased 
tissues  completely  removed. 

"  In  this  operation,  just  as  in  simple  sub-hyoid  pharyngotomy,  we 
dispense  with  a  preliminary  traclieotomy  by  operating  with  the  patient 
in  the  sloping  position,  and  we  use  cocaine  in  preference  to  chloroform. 

"As  will  be  gathered  from  the  description,  we  get  at  the  lateral  and 
posterior  walls  of  the  pharynx  by  adding  to  the  incision  parallel  to  the 
hyoid  the  median  incision  with  splitting  of  tlie  thyroid  cartilage.  This 
allows  one-half  of  the  larynx  to  be  pow-erfuUy  pulled  downwards  and 
forwards." 

Trans-hyoid  Pharyngotomy  by  a  Vertical  Incision  (Vallas,  Rev. 
de  Chir.,  May,  1900). — Of  what  I  believe  to  be  the  advantages  of 
this  method  in  the  case  of  growths  of  the  pharynx  about  the  base  of 
the  tongue  and  orifice  of  the  larynx,  I  have  spoken  at  p.  612.  A  case 
in  which  it  enabled  the  operator,  Mr.  Careless,  to  deal  with  a  growth 
situated  far  back  in  the  tongue  has  been  referred  to  at  ]}.  598. 

Operation. — An  incision  is  made  through  the  skin  and  subcutaneous 
tissue,  in  the  middle  line  from  the  symphysis  to  tlie  top  of  the  thyroid 
cartilage.  The  raphe  of  the  mylo-hyoid  is  carefully  divided,  the  hyoid 
bone  exposed  exactl}^  in  the  middle  line,  and  divided  with  narrow 
sharp  bone-forceps.  The  two  halves  of  the  bone,  together  with  those 
of  the  mylo-hyoid  and  the  genio-hyoids  are  well  retracted.  This  affords 
a  space  of  about  one  and  a  half  inches  in  width.  According  to  the  site 
and  size  of  the  growth  further  access  must  be  obtained  by  dividing  the 
mucous  membrane  above  and  the  thyro-hyoid  ligament  below.  The 
operator  now  inserts  a  finger  by  the  opening  to  feel  the  size  and 
site  of  the  growth  ;  another  introduced  by  the  mouth  will  aid  this. 
Cleaning  of  the  fingers  will  not  be  forgotten  before  further  proceed- 
ings. The  epiglottis  is  drawn  forwards  as  advised  (p.  616),  and  excised 
with  the  growth  by  a  V-shaped  incision  if  possible,  as  this  can  partly  be 
sutured  at  the  upper  part  with  sterilised  catgut.  If  the  epiglottis  is 
clearly  not  involved,  it  is  dissected  free  and  left.  The  wound  is  care- 
fully packed  with  gauze,  which  is  brought  out  at  the  lower  angle, 
sutures  being  only  employed  above. 

Numerous  details,  already  given,  have  been  omitted  here.  A 
preliminary  tracheotomy  will  be  required  owing  to  the  niani})uliitions 
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alxiiit  llir  upper  api'i'tiire  of  (lie  ImitiiX.  The  lisk  of  siil»se(pient 
a'deiiui  f,'lol(i(lis  (p.  Oil)  must  nut  he  forf^ottcii.  Jl  would  piohahly 
11(1(1  to  tile  after  safet}'  of  tli(!  patient  if,  befoio  the  pharynx  is  opeiiecl, 
the  'riciidelenher^'  position  were  adoptcsd.  'i"he  patient  must  he  led  at 
fiist  with  a  soft  tuhe. 

Lateral  pharvn<iotomy  Inis  un  apparc^nt  adviintage  over  the  median 
method  in  that  the  incision  for  the  former  operation,  if  added  to, 
admits  of  removal  of  infiltrated  ^dunds  at  tlie  same  time.  L'or  my  (jwn 
])ait,  I  am  stron^dy  of  o[)inion,  with  all  deference  t(j  that  of  Mr.  W. 
C'heyne  (p.  <)lJ3),  that  it  will  be  mucii  wiser  to  renjove  the  glands  hy 
a  second  operation,  as  has  been  advised  in  the  case  of  epitiielioma  of 
the  tongue  (q.v.).  An  operation  with  the  object  of  extirpating  all  tlio 
glands  which  nniy  be  affected  (not  only  the  group  which  can  be  felt),  is 
sufficiently  trying  both  to  patient  and  surgeon  to  re(|uire  a  time  for 
itself. 


CHAPTER  XII. 

OPERATIONS  ON  THE  AIR-PASSAGES  IN 
THE  NECK. 

DIFFERENT    FORMS    OF   LARYNGOTOMY— THYROTOMY*— 

LARYNGOTOMY   OR  INTER-CRICO-THYROTOMY— 

TRACHEOTOMY— REMOVAL    OF    FOREIGN    BODIES    IN 

THE  BRONCHI— EXCISION   OF   THE  LARYNX. 

THYROTOMY. 

Indications. 

(i.)  Growths  which  cannot  be  removed  through  the  mouth,  but  which 
do  not  require  severer  operations  on  the  hirynx  itself.  The  following 
are  the  chief  conditions  which  must  decide  the  removal  of  laryngeal 
growths  by  an  operation  from  the  mouth  or  b}'  thyrotomy  : 

{(i)  The  amount  of  special  laryngeal  skill  possessed  by  the  operator. 
(b)  The  nature  of  the  growth,  whether  multiple  or  no,  if  pedunculated, 
if  recurrent  after  attempts  at  removal  from  the  mouth,  (c)  The  extent 
of  the  growth,  (d)  The  irritability  of  the  larynx.  The  amount  of  self- 
control  of  the  patient.  Any  tendency  to  asphyxia.  While  the  much 
larer  fibromata  are  to  be  remembered,  it  is  to  papillomata  in  children 
that  the  following  remarks  apply. 

It  must  be  confessed  that  for  laryngeal  jjapillomata  there  is  at  present 
no  really  satisfactory  treatment.  When  the  usual  age,  the  depth  and 
small  size  o'f  the  parts  concerned,  the  inseparable  interference  with 
respiration  increased  by  any  manipulations,  and  the  obstinate  tendency 
of  moist  papillomata  to  reai)pear  elsewhere,  especially  in  a  concealed 
mucous  tract  such  as  the  urethra,  it  is  no  wonder  that  any  operative 
interference  here  must  be  uncertain. 

Writing  as  I  am  for  the  younger  generation  of  general  surgeons  only, 
I  shall  assume  that  endolaryngeal  interference  is  not  available  or  that 
it  is  not  to  be  entertained  from  the  age  of  the  patient,  the  history  of 
dyspnoea,  or  the  marked  degree  of  aphonia  which  points  to  the  growths 
having  reached  an  extent  which  may  at  any  time  bring  on  sudden  and 

*  For  the  sake  of  accuracy  the  following  should  be  distinguished  when  the  terms 
"  laryngotomy  "  or  "  thyrotomy  "  are  employed  : — (i.)  A  complete  laryngotomy  or  division 
of  the  larynx,  both  thyroid  and  cricoid  cartilages  and  the  crico-thyroid  membrane,  as  in 
cases  of  early  malignant  disease  where  full  exposure  of  the  parts  is  essential  (p.  660) 
(ii.)  A  2Miii(tl  laryngotomy  or  division  of  the  larynx  where  the  crico-thyroid  membrane 
and  the  cricoid,  or  the  thyroid  cartilage  are  alone  divided,  as  in  the  removal  of  certain 
foreign  bodies  or  papillomata  in  children  (p.  622).  (iii.)  Inter-crico-t/i yrotoiii y  or  opening 
the  crico-thyroid  membrane,  an  operation  to  which  the  term  laryngotomy  has  hitherto 
been  applied  (p.  624). 
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iiij)i(ily  fiitiil  (lyspiKi'ii,  The  (|U(>sfi(Hi  now  lies  Ix'twocii  tliyiojomy  mikI 
tniclu'otoiny.  Both  ()i)eniti(;iis  liiivc  serious  (lisii(lv;iii(!i;^'<s  ;  in  my 
opinion  these  are  more  nniikod  in  tliyrotomy,  and  u  fiiitlier  trinl  should 
be  {^iven  to  tracheotomy. 

The  disadvantages  of  thyrotomy  are  undoubted.  It  is  very  frequentl}' 
insufl'u'ient,  the  growths  quickly  r(;appearing.  It  is  liable,  wlien  re- 
j)eated,  to  l)e  followed  by  stenosis,  this,  periiaps,  oncurring  in  proportion 
to  the  vigour  of  the  treatment.  It  is  obvious  that  in  little  childicn 
— and  these  growths  nniy  occur  in  the  first  years  of  life  owing  to  the 
anesthetic  and  the  miture  of  the  part  wiiich  is  operated  on,  there  must 
be  some  risks  at  the  time,  and  a  little  later.  Witli  regard  to  the 
n})honia  which  has  been  instanced  against  this  operation,  it  is  already 
present  with  tiie  disease,  and  I  know  from  one  case  in  which  the 
disease  was  eradicated  by  three  operations,  that  the  voice  improves 
greatly  with  the  growth  of  the  child.  While  I  consider  tracheotomy 
to  be  preferable,  I  do  not  agree  with  such  authorities  as  Dr.  G.  Hunter 
Mackenzie  {Brit.  Med.  Joiirn.,  vol.  ii.  1901)  **  that  a  more  unsatisfactory 
method  of  treating  children,  the  subjects  of  these  growths,  could  hardly 
be  devised";  or  with  Dr.  H.  Ij.  I^ack  (Watson  Cheyne,  C.B.  and 
Burghard,  Man.  Surg.  Treat.,  pt.  v.  p.  438)  :  "  Tliyrotomy  must  be 
entirely  condemned.  It  is  by  no  means  free  from  danger,  it  ma}-  leave 
l)ermanent  impairment  of  the  voice  or  stenosis  of  the  larynx,  and  no 
patient  should  be  exposed  to  such  risks  for  a  disease  which  can  be  far 
better  treated  by  other  methods."  In  my  opinion,  there  is  no  really 
satisfactory  treatment  for  these  cases.  But  I  consider  that  a  surgeon 
would  be  justified  in  resorting  to  thyrotomy  if  he  made  use  of  eucaine 
and  adrenalin  to  diminish  the  amount  of  general  amestheiic  required, 
and  if,  by  lessening  the  luemorrhage,  he  gave  himself  the  best  possible 
chance  of  dealing  with  the  growths.  A  solution  of  formalin  should  also 
be  applied  when  the  operation  is  completed. 

When  thyrotomy,  tried  with  these  recent  advantages,  has  failed,  it 
will  deserve  to  be  entirely  abandoned. 

The  full  description  given  at  p.  660  of  the  technique  of  thyrotomy 
for  malignant  disease  will  suffice  for  those  cases  of  papillomata  or 
fibromata  which  occasionally  occur  in  adults. 

(ii.)   Large  rough  foreign  bodies* — e.g.,  bits  of  bone,  &c. 

In  a  case  brought  before  the  Clinical  Society  (Trans.,  vol.  xvii.  p.  214)  by  Dr.  Taylor 
and  Mr.  Golding  Bird  a  bit  of  mutton  bone  was  impacted  between  the  vocal  cords,  where 
it  could  be  seen  with  the  laryngoscope.  It  was  removed  by  Mr.  Golding  Bird  by  a  vertical 
incision  with  its  centre  over  the  cricoid  cartilage,  the  crico-thyroid  membrane  being 
incised  horizontally.  A  tracheal  dilator  being  introduced,  the  bone  was  seen  at  once,  and 
extracted  with  Toynbce's  ear-forceps.  The  large  size  of  the  fragment,  its  apparently  firm 
position,  the  fact  that  the  broad  surface,  and  not  the  edge,  presented,  together  with  its 
position  just  at  the  crico-thyroid  membrane,  led  to  the  external  operation  being  made 
use  of. 

Mr.  M.  Sheild  (Brit.  Med.  Journ.  1902,  vol.  ii.,  p.  941)  related  a  similar  case  successfully 
dealt  with  by  thyrotomy.     The  bone  had  been  impacted  four  days.     Pus  escaped  when 

*  Mr.  Holmes  QMed.-Chir.  Trans.,  1882)  has  drawn  attention  to  the  fact  that  large 
substances  may  be  impacted  in  the  ventricle  or  between  the  alae  of  the  thyroid  cartilage 
without  causing  any  symptoms  of  immediate  urgency.  As  they  are  liable  to  give  rise 
to  spreading  inflammation  of  the  mucous  membrane,  they  should  be  removed  as  soon  as 
possible. 
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the  preliminary  tracheotomy  was  performed.  The  bone  could  not  be  seen  when  the 
thyroid  cartilage  was  divided,  but  was  detected  very  firmly  impacted  below  the  cords 
with  the  finger.  The  tracheotomy-tube  was  removed  in  twelve  hours,  and  the  wound 
then  drawn  together  by  sutures  previously  passed.  The  voice  was,  ultimately,  completely 
recovered. 

(iii.)  IMuch  rarer  indications  for  thyrotomy  are  : — Cases  of  stenosis 
of  the  larynx  as  a  result  of  injury  or  syphilis.  Mr.  Sheild  gives  two 
such  cases.  In  that  due  to  fracture  of  the  larynx,  thyrotomy  a  few 
months  later  with  removal  of  the  cicatricial  tissue  and  dilatation  of  the 
larynx  with  the  finger  enabled  the  patient  to  dispense  with  her 
tracheotomy-tube,  and  to  speak  with  a  good  voice  at  the  time  when 
she  was  last  seen,  two  months  after  the  thyrotomy.  The  syphilitic 
case  admitted  of  less  benefit,  and  retention  of  the  traclieotomy-tube 
was  needful. 

Operation. — As  a  high  tracheotom}-  will  usually  be  required,  it  will 
facilitate  matters,  especially  in  little  children,  where  the  field  is  small, 
if  the  first  incision  is  made  from  the  top  of  the  thyroid  cartilage  to 
a  point  about  i^  inches  below  the  cricoid.  An  ordinary  tracheotomy- 
tube  will  suftice  here  if  a  small  tampon  of  gauze  secured  with  silk  is 
placed  above  it.  It  afi'ords  an  additional  element  of  safety  to  open  the 
trachea  as  a  preliminary  step,  owing  to  causes  of  interference  with 
respiration  even  in  the  case  of  a  foreign  bod}',  as  this  may  prove  to  be 
fixed  ;  as  the  upper  part  of  the  wound  may  usually  be  closed  in  these 
cases  there  is  less  need  to  make  two  distinct  incisions,  a  step  which  may 
cramp  the  operator  considerably'.  After  the  performance  of  the  tra- 
cheotomy the  next  steps  vary  somewhat,  according  to  the  condition 
which  calls  for  the  operation.  If  it  be  a  foreign  body,  the  upper  part 
of  the  incision  should  be  deepened  over  the  cricothyroid  space,  the 
membrane  opened,  and  a  tracheal  dilator  inserted.  If  the  body  be  not 
seen,  a  probe  will  probably  find  it  and  suitable  forceps  extract  it.  This 
will  prevent  any  of  the  interference  with  the  vocal  cords  inflicted  by 
a  thyrotomy.  If  the  latter  step  be  required,  as  in  the  case  of  papillomata, 
after  all  hseniorrhage  is  arrested,  the  thyroid  cartilage  is  divided  along 
its  centre  with  scrupulous  exactness.  This  is  easily  effected  in  children 
with  scissors  introduced  through  an  opening  in  the  crico-thyroid  mem- 
brane. The  two  halves,  treated  with  the  utmost  delicacy,  are  now 
opened  out  with  sharp  hooks.  A  solution  of  eucaine  and  adrenalin 
(p.  652)  is  next  applied  ;  and  at  this  stage  a  trial  of  the  Trendelenberg 
position  may  be  made.  In  adults  a  fine  j)air  of  bone-shears  or  a  very 
fine  saw  will  be  needed. 

The  removal  of  papillomata  is  often  attended  with  much  difiiculty 
owing  to  their  friability.  Tliey  are  best  snipped  away  with  small 
scissors  curved  on  the  flat ;  as  the  application  of  fused  chromic  acid, 
silver  nitrate,  sulphuric  acid,  or  the  cautery  have  all  failed  in  many 
cases  to  prevent  the  inveterate  tendency  to  reappearance,  atrial  should 
be  made  of  formalin.  I  have  referred  to  the  value  of  this  in  nasal 
polypi  fp.  467)  and  in  sarcomata  (p.  451).  Dr.  Bronner,  who  drew  the 
attention  of  the  profession  to  the  value  of  formalin  in  nasal  polypi,  has 
pi'oved  its  efficiency  in  a  case  of  laryngeal  papillomata  in  an  adult. 
After  the  fourth  endo-laryngeal  operation  sprays  of  formalin  (i  in  lOOO 
up  to  I  in  100,  were  employed,  and  for  two  years  there  had  been  no 
reappearance. 
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'I'lio  <)l)jtH't  (tt  the  operation  Ix'iiij^  )i(*coin])lisluMl,  and  all  luiMnonlwij^o 
arrested,  the  fthe  of"  the  thyroid  are  united  hy  one  or  two  points  ol" 
silver  sutJU'e  not  passed  tliioii^^'li  llie  entire  thickness  of  the  cartilage;. 
Iodoform  and  collodion  are  hruslied  over  the  wound  an<l  a  h(jracie  acid 
fomentation  applied. 

The  trnchcotomy-tuhe  must  not  he  removed  till  all  risk  of  intra- 
Inryngeal  oedema,  See,  has  passed  hy,  though  it  may  he  early  replaced 
hy  one  of  india-ruhher.  The  after-treatment  and  complications  are 
much  as  after  tracheotomy  (pp.  034,  088).  Coughing  will  he  especially 
harmful  now. 

lni})airnient  of  the  voice  occurring  after  thyrotomy  has  l)een  alluded 
to  ahove.  It  nniy  arise  quite  apart  from  any  injury  inflicted  on  the 
cords  during  the  oi)eration,  owing  to  the  cicatrix  suhsequently  involving 
the  anterior  connnissure  of  the  cords.  Other  possihle  causes,  in  S2)ite 
of  aseptic  i)recautions  and  gentle  handling,  are  chronic  laryngitis,  the 
formation  of  granulations  (p.  637),  imjiuired  movement  of  the  thyroid, 
or  displacement  of  the  cords.  Where  the  masses  of  papillomata  are 
large,  though  the  i-emoval  has  heen  complete,  the  patient  has  in  a  few 
cases  never  heen  ahle  to  dispense  with  the  tuhe.  Before  this  course  is 
decided  upon,  the  presence  of  papillomata  ahove  the  opening  in  the 
trachea  must  he  thought  of.  In  order  to  deal  with  them,  the  trachea 
must  he  oi)ened  again,  a  little  lower  down. 

Treatment  of  Laryngeal  Papillomata  by  Tracheotomy  alone. 

The  results  of  thyrotomy  for  papillomata  are  so  unfavourable  hoth  as 
regards  reappearance,*  much  impairment  of  voice,  and  stenosis,  and  the 
endo-laryngeal  operation  and  intubation  are  alike  so  ineffective,  that  it 
has  been  proposed  to  resort  to  tracheotomy  alone  with  the  object  of 
giving  entire  rest  to  the  parts  :  further,  there  is  some  reason  to  believe 
that,  if  unirritated,  these  growths  have  a  tendenc}'  in  early  life  to  dis- 
appear. The  disadvantage  of  this  method  is  obvious,  viz.,  the 
difficulties  which  will  arise  when  the  tube  is  ultimately  dispensed  with 
(p.  635). 

Dr.  G.  Hunter  Mackenzie  was  the  first  to  bring  this  step  forward 
{Edin.  Med.Journ.,  Nov.  1884  ;  Lancet,  April  6,  1889  ;  aiuMBrit.  Med. 
Journ.,  Sept.  12,  i8g6,  p.  6og),  showing  that  the  papillomata  tended 
slowly  to  atrophy  when  the  larynx  was  put  at  rest  and  freed  from  the 
irritation  incidental  to  coughing,  &c.  The  length  of  time  during  which 
the  cannula!  requires  to  be  worn  varies  much.  In  Dr.  G.  H.  Mac- 
kenzie's three  cases  it  remained  in  the  trachea  twelve,  six,  and  seven 
months  respectively.  Numerous  confirmatory  cases  are  given  by  this 
authority  {Brit.  Med.  Journ.,  vol.  ii.  1901,  p.  884).  He  agrees  with 
the  statement  already  made  that  the  trachea  should  be  opened  as  soon 
as  the  aphonia  is  complete  and  permanent,  without  any  waiting  for  the 
onset  of  dyspnoea.  To  this  Dr.  Mackenzie  adds  the  warning  "  that 
infraglottic  papillomata  may  be  present  without  much  vocal  alteration, 
but  with  considerable  respiratory  disturbance." 

*  In  addition  to  this  very  marked  tendency  to  reappearance  there  is  the  risk  that  the 
trachea  may  have  to  be  opened  to  prevent  suffocation  after  the  child  has  appeared  to  be 
convalescent. 

t  An  india-rubber  tube  is  to  be  used  whenever  possible,  and  granulations  springing  up 
at  the  wound  are  to  be  destroved  at  rejrular  intervals. 
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Dr.  Puiilton,  of  Manchester,  publislied  {Brit.  Med.  Journ.,  Feb.  19, 
1898,  J).  489)  two  cases  illustrating  the  value  of  this  treatment. 
In  one  child  the  cannula  was  worn  for  three  years  and  nine  months, 
and  in  the  other  for  twenty-five  months,  before  it  was  finally 
removed* 

In  these  cases  the  condition  of  the  voice  and  the  breathing  is  examined 
from  time  to  time  by  taking  out  the  cannula  and  closing  the  open- 
ing, but  the  instrument  is  not  finally  withdrawn  until  every  trace  of 
stridor  and  hoarseness  has  disappeared. 

George  A.  Wright,  of  Manchester,  whose  experience  at  the  Pendlebury 
Children's  Hospital  has  been  very  laige,  gives  (Ashb}'  and  Wright's 
Diseases  of  Children,  fourth  ed.  p.  350)  an  interesting  case  in  proof  of 
this  warning. 

In  a  child  of  5,  tracheotomy  had  been  performed  for  laryngeal  papillomata.  The  tube 
had  been  removed,  at  first  for  short  intervals,  and  later  altogether.  The  child  died 
suddenly  in  an  urgent  attack  of  dyspnoea.  The  fact  that,  in  addition  to  a  mass  of 
papillomata  on  the  vocal  cords  and  at  the  site  of  the  tracheotomy  wound,  there  was  an 
early  stage  of  tuberculosis  of  the  bronchial  glands  and  lungs,  suggests,  as  is  pointed  out, 
the  possibility  of  a  hospital  infection  with  tuberculosis  through  the  tube. 

The  same  authority  is  of  opinion  that  "  in  papillomata  of  the  larynx 
it  is,  on  the  whole,  best  to  perform  tracheotomy,  leaving  resort  to 
tbyrotomy  for  cases  in  which  long  use  of  the  tube  is  unsuccessful." 


LARYNGOTOMY    OR    INTER-CRICO-THYROTOMY. 

In  this  operation  the  tube  is  inserted  through  an  opening  in  the 
crico-tliyroid  membrane.  It  is  called  for,  in  preference  to  tracheotomy, 
on  account  of  the  greater  facility  with  which  it  is  performed,  in  cases  of 
emergency,  and  in  those  where  a  tube  can  quickly  be  dispensed  with.t 
Finally,  it  is  inapplicable  before  adolescence. 

Indications. 

1.  Sudden  impaction  of  large  foreign  bodies  threatening  suffocation, 
as  when  a  bolus  of  food  carelessly  swallowed  lodges  in  the  upper 
aperture  of  the  larynx.;}: 

2.  Before  operations  likely  to  be  attended  with  much  bleeding — e.g., 
those  on  the  tongue,  jaws,  tonsils,  &c. — in  order  that  the  fauces  may  be 
plugged  with  a  sponge.  Of  the  value  of  this,  joroved  in  my  experience,  in 
many  cases  I  have  given  repeated  instances.  Wherever  the  tube  can 
be  soon  dispensed  with,  this  operation  is  very  superior  to  a  high 
tracheotomy,  often  recommended. 

3.  When  spasm  of  the  larynx  is  threatening  very  suddenly,  as  in 

*  Possibly  a  cure  may  be  secured  in  a  shorter  time  by  a  combination  of  the  methods  ; 
removing  the  papillomata  carefully  at  once  by  a  thyrotomy,  and  at  the  same  time  giving 
rest  to  the  larynx  by  keeping  a  tube  in  the  trachea.  I  will  take  this  opportunity  of 
adding  one  hint.  As  these  papillomata  are  sometimes  associated  with  congenital  syphilis, 
it  is  always  worth  while  to  make  a  judicious  trial  of  hyd.  c.  cret. 

t  Owing  to  the  proximity  of  the  tube  to  the  cords,  this  operation  is  not  suited  to  cases 
in  which  an  instrument  has  to  be  worn  for  any  time. 

X  In  these  very  urgent  cases  the  operation  may  be  performed  w'lih,  faute  de  mieux,  a 
sharp  penknife  and  a  toothpick  quill,  or  the  opening  may  be  kept  patent  for  a  time  by 
retractors  improvised  out  of  bottle-wire. 
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It'laiiiis  or  U(»rl.i(!  uiuMU'vsni.  As  ii  rule,  tniclicnioiii  v,  wlitii  tlific  is 
time  to  pei-lonii  it,  is  prcfcn-cMl  in  tlu'so  s[)iisiM()(lic  iiirectiuiis,  und  it  will 
be  (•ousitlcrcd  Inter  (p.  647). 

Operation. — An  nniL'sthctic  will  be  given  in  tliose  cases  in  which 
laryngotomy  precedes  anotlier  operation  ;  in  other  cases  the  patient's 
head  nnist  be  kept  steady.  In  either  instance;  the  head  will  be  thrown 
back  as  far  as  possible,  while  the  n(>ck  rests  on  a  lirni  support.  The 
precise  position  of  the  tliyroid  and  cricoid  cartilages  is  then  distinctly 
made  out,  the  notch  in  the  upper  part  t)f  the  former  and  the  ring  of  the 
hitterbeing  almost  always  recognisable.  The  larynx  being  then  steadied 
(not  squeezed)  with  the  left  fnigers  and  tliumb,  and  the  skin  at  the  same 
time  drawn  moderately  tense,  an  incision  about  an  inch  and  a  half  long 
is  made,  exactly  in  the  middle  line,  over  the  lower  2)art  of  the  thyroid, 
the  crico-thyroid  interval,  and  the  cricoid. 

Jf  relief  lie  urgently  called  for,  the  knife  should  pass  down  to  the 
crico-thyroid  membrane  at  once,  and  the  left  index  having  identified 
this,  tlie  membrane  is  opened  by  cutting  horizontally  just  above  the 
cricoid  cartilage.  The  object  of  this  is  to  keep  away  from  the 
neighbourhood  of  the  vocal  cords  and  to  avoid  the  little  crico-thyroid 
vessels. 

If  the  surgeon  have  more  leisure,  he  may  reach  the  crico-thyroid 
membrane  more  gradually,  feeling  his  way,  using  retractors,  and 
perhaps  identifying  the  interval  between  the  sterno-hyoids.  The  only 
advantage  of  this  is  that  all  ha3morrhage  can  be  arrested  before  open- 
ing the  air-tube.  This  is  sometimes  severe,  and  has  been  fatal  by 
dyspnoja. 

In  inserting  the  tube,  care  must  be  taken  that  both  the  crico-thyroid 
membrane  and  the  subjacent  mucous  membrane  are  incised,  and 
that  the  tube  is  really  wdthin  the  cavity  of  the  larynx,  not  pushed  down 
into  the  cellular  tissue  outside  it.  The  space  is  always  small,  and, 
after  middle  life,  increasingly  rigid.  The  cannula,  whi('h  should  be 
shorter  than  those  used  for  tracheotomy,  of  iniiforni  bore  throughout, 
and  oval  in  section,  is  then  secured  with  tapes. 

TKACHEOTOMY  (Figs.  247  and  248). 

This  operation  will  be   carefully  considered  under  the  first  of  the 
following   indications,    and  more  briefly  in  its  relation  to  the  other 
ones. 
Indications. 

1.  Croup  and  diphtheria.  6.  Certain  spasmodic  affections, 

2.  Syphilitic  and  tubercular  ul-  e.g.,  tetanus,  or  aneurysm  of 

ceration,  in  order  to  give  the  thoracic  aorta  (p.   647). 

rest  to  the  crippled  part  7.  Foreign    bodies    in    the    air- 

(p.  646).  j)assages  :    the    removal    of 

3.  Malignant  disease  of  the  la-  those  which  may  lodge  in 

rynx  (p.  674).  the     bronchi     are     treated 

4.  Papillomata  of  the  larynx.  separately  (p.  652). 

By  itself  (p.  623)  or  as 
a  part  of  the  operation  of 
thyrotomy  (p.  622). 

5.  Acute  laryngitis  (p.  647). 

s. — VOL.  I.  40 


626  OPERATIONS   ON   THE   HEAD    AND   NECK. 

TEACHEOTOMY,*    WITH    ESPECIAL  REFERENCE   TO   CASES 
OF    MEMBRANOUS    LARYNGITIS. 

General  points  all  bearing  upon  a  successful  result :  f — (A)  The  age 
of  the  patient.  (B)  Right  time  of  operating,  and  wise  selection  of 
cases.  (C)  Skilful  opoi-ation.  (D)  Painstaking  and  appropriate  after- 
treatment. 

A.  Age. — Some  of  the  j-oungest  cases  recorded  (in  pre-antitoxin  days) 
are  Mr.  Bell's  at  seven  months,  and  Mr.  Cooper  Forster's  at  eleven 
months.  I  The  older  children  are,  the  more  strength  have  they,  and 
the  better  is  the  hope  of  recovery ;  whereas  younger  children  fail  more 
quickly,  with  their  poorer  vitality,  and  the  greater  facility  with  which 
their  narrow  air-passages  are  choked  up  with  membrane,  &c. 

Average  of  Recoveries  after  Tracheotomy  for  Membranous  Laryn^itis.^ — 
In  2>i'e-antitoxin  days  one  case  in  three  or  four  was  a  good  average. 
Nowadays,  especially  in  institutions  where  the  rule  holds  good  to  inject 
looo  or  1500  units  of  antitoxin  serum  in  every  case  of  laryngitis  where 
there  is  a  suspicion  of  diphtheria,  and  to  inject  it  early  in  the  course  of 
the  case,  the  percentage  of  recoveries  has  much  increased  owing  to  the 
effect  the  antitoxin  has  in  loosening  membrane  and  in  preventing 
extension.  One  of  the  chief  living  authorities  on  diphtheria.  Dr.  E.  W. 
Goodall,  basing  his  calculations  on  a  large  body  of  statistics,  is  of 
ojjinion  that,  as  a  rule,  in  the  pre-antitoxin  days  under  30  per  cent, 
(perhaps  26  or  28  per  cent.)  of  cases  recovered  after  tracheotomy.  At 
the  present  day  the  proportion  of  recoveries  is  about  63  per  cent.  {Brit. 
Med.  Journ.,  Jan.  28,  i8gg,  p.  igg). 

B.  Right  Time   for  Operating,     and   Wise   Selection  of 

*  To  speak  accurately,  the  operation  in  children  is  often  a  laryngo-tracheotomy.  The 
objections  to  this  are  given  in  a  footnote,  p.  630. 

t  If  a  little  amplified,  the  conditions  chiefly  affecting  success  would  run  somewhat 
thus  :  I.  How  far  has  the  operator  picked  his  cases  ?  2.  What  proportion  were  diphthe- 
ritic ?  3.  How  many  were  very  young  ?  4.  Was  the  operation  an  early  or  a  late  one  ? 
5.  Was  the  operator  experienced  ?    Was  the  after-treatment  skilled  ? 

J  M.  Bazeau  (Gas.  des  Hop..  1867,  p.  397)  mentions  successful  cases  of  tracheotomy 
in  infants  of  ten  and  fifteen  months.  The  very  youngest  cases  with  which  I  am 
acquainted  are  one  in  which  Mr.  Croft  operated  successfully  in  an  infant  aged  six  months, 
with  erysipelatous  oedema  of  the  neck  and  chest,  and  another,  still  younger,  which  is 
quoted  in  the  Med.  Times  and  Gaz.,  1880,  vol.  ii.  p.  593. 

§  Turning  to  the  results  of  foreign  sm-geons,  Dr.  Lindner  (_Detd.  Zeitsch.  f.  CJiir., 
Bd.  xvii.  Heft  6)  states  that  after  the  second  year  there  was  a  marked  improvement.  In 
this  year  the  recoveries  amounted  to  12  per  cent.,  in  the  third  year  they  rose  to  55  per 
cent.  Dr.  Passavant,  of  Frankfort-on-ilaine  QAnnals  of  Surgery,  vol.  i.  p.  582)  gives  67 
cases  of  cure  out  of  229,  or  about  i  in  4. 

II  Those  surgeons  who  recommend  an  early  operation  (and  I  am  of  that  number)  rely 
especially  on  the  existence  of  much  sucking-in  and  of  undoubted  dyspnoea.  With  regard 
to  the  first.  Dr.  Passavant  (loc.  supra  cit.,  p.  153)  holds  that  tracheotomy,  if  deferred, 
allows  prolonged  dyspnoea  to  bring  about,  simultaneously  with  retraction  of  the  epigas- 
trium, &c.,  an  action  on  the  lung  surfaces  analogous  to  that  of  a  cupping-glass  upon  the 
skin — viz.,  hypertemia,  stasis,  hypersecretion  of  mucus,  splenisation,  and  atelectasis. 
With  regard  to  dyspnoea.  Dr.  Ranke,  of  Munich,  lays  great  stress  upon  an  early  opera- 
tion :  "If  a  child  with  pharyngeal  diphtheria  has  become  hoarse,  and  shows  laryngeal 
stridor  and  difliculty  in  breathing,  which  has  already  led  to  ever  so  short  an  attack  of 
real  dyspnoea,  that  child  ought  to  be  operated  upon  at  once."     Another  practical  point 
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Cases. —  I'lu'  iinliiic  (if  the  (lyspiKi'u  is  vciy  vaiioii.s,  jiiid  uii  this 
ac'coiuit  (lu!  iibovi!  two  points  tire  most  iiiiportimt. 

Tlu'  lour  l\)ll()\vin<^  conditions  of  (lyspnnju  iirt*  nu't  with  :  (i)  Dysinui'ji 
rai)i(l,  ur^'ent,  and  h)caIis(Hl  to  the  hirynx  ;  nuich  anxiety  and  restleHS- 
iiess;  orthopno-a  ;  stridor,  the  hjudncss  of  which  is  prohably  i)ropor- 
tionate  to  the  degree  of  obstruction  in  the  hirynx  and  the  patency  of 
tlie  small  tubes.  In  Prof.  Buchanan's  words,  it  pcdnts  to  a  cavity 
ready  to  receive  air  if  it  could  but  get  it,  and  to  a  passiige  narrowed 
either  by  false  membrane  or  spasm,  or  both.  On  inspection  of  the 
chest,  the  extraordinary  muscles  of  respiration  are  seen  to  be  in  action, 
there  is  much  sucking-in  of  the  infra-costal  and  epigastric,  and,  later 
on,  of  the  supra-sternal  and  supra-clavicular  regions.  While  this 
sucking-in  is  vigorous  and  well  marked,  the  lungs  are  probably  free. 
Auscultation  and  percussion  are  ditHcult.  If  the  bases  are  resonant, 
and  sliow  vesicular  murmur,  it  is  of  good  omen.  So,  too,  if  the  eyes, 
thougli  starting,  are  bright,  the  face  sufifused,  not  livid,  the  lips  of 
fairly  natural  colour,  the  cervical  veins  not  much  distended,  the 
extremities  not  cold  and  the  seat  of  stasis  :  in  such  cases  the  membi'ane, 
if  present,  is  limited  to  the  larynx,  and  the  tendency  to  death  is  by 
laryngeal  apno^a.  Tracheotomy  here  is  not  only  justifiable,  but  im- 
2)eratively  called  for,  if  previous  treatment  has  failed  ;  the  prognosis  is 
favourable  if  the  operation  is  not  too  long  deferred.  Hopeful  con- 
ditions :  Sudden  onset,  previous  good  health,  absence  of  albuminuria, 
evidence  of  toxaemia  little  marked  or  absent. 

(ii.)  "When  the  dysi)naia  increases  more  slowly  though  continuously. 
The  restlessness  is  less  violent,  and  the  respiratory  efi'ects  are  less 
exaggerated.  The  sucking-in  is  much  less  marked,  especially  above. 
The  chest  seems  to  be  impeded  in  its  movements,  i)uffing  or  heaving 
out  en  masse,  and  with  difficulty ;  on  auscultation  and  percussion, 
instead  of  vesicular  murmur,  or  conducted  hoarse  laryngeal  rhonchus, 
and  normal  bases,  there  will  be  found  sibilant  rales,  small  crepitation, 
and  deficient  resonance.  These  point  to  the  exudation  being  no  longer 
localised  to  the  larynx,  but  more  probabl}'  invading  the  finer  bronchial 
tubes  and  air-vesicles,  the  former  being  s^vollen  and  infiltrated  with 
membrane,  the  latter  clogged  with  viscid  mucus.  The  tint  of  the  face 
is  now  pale  or  leaden.  The  operation  is  here  much  less  likely  to  be 
successful,  from  the  extension  of  the  membrane,  and  the  condition  of 
the  lung  and  of  the  right  heart.  Other  unfavourable  conditions : 
Onset  with  much  asthenia,  albuminuria,  evidence  of  toxaemia  well- 
marked. 

(iii.  and  iv.)  Dyspncea,  intermittent  or  paroxysmal.  In  the  former 
case  it  is  due  probably  to  collections  of  viscid  mucus  or  membrane  in 
the  larynx  and  trachea.  Good  power  of  expectoration  is  here  very 
important.  Paroxysmal  dyspnoea  means  spasm.  This,  very  common 
in  all  laryngeal  dyspnoea,  is  especially  so  in  children.  The  danger  of 
this  is  obvious,  and  the  question  of  tracheotomy  will  have  to  be  decided 

bearing  upon  the  right  time  for  operation  is  the  fact  that  at  night-time  children  often 
get  worse.  If,  then,  a  case  is  advancing,  and  parents  cannot  towards  the  day's  close 
make  up  their  minds  to  sanction  an  operation,  they  should  be  warned  that  the  patient's 
condition  may  call  for  an  operation  which  will  be  of  necessity  hurried,  and  performed 
under  much  less  favourable  circumstances  as  to  light,  &c. 
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according  to  whether  the  spasms  are  increasing,  and  by  the  distance  of 
the  medical  man  from  his  patient. 

Dr.  A.  K.  Gordon  (Med.  Chron.,  igo2,  p.  96)  puts  the  indications  for 
operation  excellentl3\  **  The}' are  in  order  of  appearance:  a  croupy 
cough,  laryngeal  stridor,  retraction  of  the  epigastrium  and  inter-costal 
spaces,  restlessness,  cyanosis  ;  then  cessation  of  restlessness,  cessation 
of  retraction,  followed  by  the  apparent  comfort  which  precedes  death. 
It  is  important,  however,  not  to  take  anyone  of  them  by  itself,  except 
apparent  cessation  of  respiration,  as  an  indication  for  operation ;  in 
the  stage  of  active  discomfort,  where  there  is  restlessness  and  d^^si^noea, 
so  long  as  there  is  no  cyanosis,  one  should,  nowadays,  give  a  sufficient 
dose  of  antitoxin  and  wait,  unless,  of  course,  the  case  cannot  be  watched, 
in  which  case  it  mny  be  best  not  to  attempt  to  cure  the  patieni;  without 
operation.  It  is  when  the  stage  of  active  discomfort  is  beginning  to 
pass  into  that  of  diminishing  distress — and  this  is  invariabl}'  heralded 
by  blueness  of  the  lips — that  the  operation  should  be  done.  The  sign 
of  restlessness,  however,  deserves  some  mention,  since  its  absence  is 
occasionally  taken  as  a  sign  that  the  operation  is  not  required  when  the 
associated  cyanosis  should  really  demonstrate  that  the  quietness  is  that 
of  impending  death,  sometimes,  too,  its  presence  in  a  marked  degree  is 
the  cause  of  an  operation  which  is  really  premature,  or  unnecessary. 
It  is  well,  too,  to  remember  that  retraction  of  the  epigastrium  during 
inspiration  varies  with  the  age  of  the  patient.  In  a  baby  it  is  present 
in  health  when  there  is  crying  or  struggling,  and  in  small  children  a 
slight  broncho-pneumonia  will  give  rise  to  retraction  when  the  larynx  is 
healthy.  In  adults,,  and,  occasionally,  in  big  children,  there  is  often 
no  inspiratory  retraction  at  all,  though  there  be  much  laryngeal  obstruc- 
tion. Tlie  chief  occasion  in  which  tracheotomy  is  required  in  the 
absence  of  cyanosis  is  when  repeated  attacks  of  dyspnoea  (especially 
after  the  first  forty-eight  hours  of  the  disease)  point  to  the  presence  of 
loose  membrane  in  the  trachea  or  larynx,  in  which  case  tracheotomy 
should  be  done  in  a  quiet  interval." 

Three  CMcf  Dangers  of  Deferring  the  Operation  too  long. 

(i)  Qildema  of  the  lungs.*  Owing  to  the  deficient  entrance  of  air, 
reflex  contraction  of  the  pulmonary  arterioles  takes  place,  leading  to 
distension  of  the  main  trunk,  the  right  heart,  and  systemic  veins.  The 
bronchial  veins  being  also  engorged,  serous  exudation  takes  place  into 
the  finer  tubes  and  vesicles  at  the  bases,  and  respiration  is  thus  further 
impeded. 

(2)  Exhaustion  of  the  heart.  Children  if  they  repair  quickly  are 
exhausted  quickly  also.t 

(3)  Thrombosis  of  the  pulmonar}'  artery.  (3 wing  to  the  stagnation 
in  front,  the  blood  current  moves  more  and  more  slowly,  and  this 
obstruction  by  thrombi  is  not  remediable  by  operation.  The  signs  of 
this  condition  are  increasing  dyspnoea,  very  feeble  pulse,  and  combined 
pallor  and  lividity. 

Recommendation  of  the  Operation  to  the   Friends. — (a)  In   reply   to 

*  See  also  the  note,  p.  626. 

t  Prof.  Buchanan  (loc.  supra  cit.,  p.  208)  makes  an  important  distinction  between 
sthenic  and  asthenic  cases.  In  the  latter,  where  the  vital  powers  are  rapidly  failing, 
tracheotomy  will  not  save  the  patient,  and  will  scarcely,  if  at  all,  mitigate  the  suffering. 
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questions  iis  to  llio  clianoe  of  cure,  tlu!  siir^'con  will  answer,  with 
caution,  that  the  operation  c<in(lMces  to  cur(!  \>y  reniovin;^  the  most 
urgent  danger  by  giving  relief  to  the  lungs,  and  thus  also  inii)roving 
the  strength  by  sleep  and  quiet,  (fi)  He  will  be  able  to  say  that  if 
death  occur  after  tracheotomy  it  will  be  by  exhaustion,  not  by  apnwa 
most  distressing  to  witness(!S  as  well  as  to  the  patient. 

C.  Points  to  be  noted  as  to  the  Operation. 

Question  of  AnoDsthotie. — A  little'*  clih-idluiin  is,  as  a  rule,  safe  and 
advantageous.  It  allays  spasm  and  thus  improves  the  breathing.  It 
prevents  struggles  and  promotes  sleep  afterwards.     Any  vomiting  which 

Fk;.  247. 


Anatomy  of  the  neck  in  early  childhood,  to  show  the  relations  of  the  thyroidf  and 

thymus.     (Heath.) 

follows  will  probably  be  beneficial.  It  is  especially  useful  in  lecent, 
vigorous,  and  restless  cases  ;  where  the  surgeon  is  very  short  of  assist- 
ance, and  where,  if  I  may  say  so,  his  practical  experience  of  the  opera- 
tion is  not  large.  Under  the  opposite  conditions  it  is  not  needed  ;  and 
it  will,  of  course,  not  be  given  where  there  is  any  tendency  to  cardiac 
failure  or  to  cyanosis  and  unconsciousness.  Thegreater  the  experience 
of  the  operator,  the  better  his  surroundings  as  to  assistance,  the  greater 
the  indication  to  dispense  with  chloroform.  When  an  ana?sthetic  is 
given,  the  operator  should  be  close  at  hand,  with  everything  ready,  in 
case  the  dyspnoea  increases  suddenly.     The  question  of  the    use    of 

*  Just  enough  to  prevent  struggling  during  the  operation.     After  the  skin  is  incised, 
less  is  needed. 

f  The  isthmus  of  the  thyroid  gland  is  too  large. 
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eucame,   \vith   or  without  chloroform,  is  referrerl   to  at  ji.  650 ;  it  is 
ohviously  more  adapted  to  adults. 

Site  of  Operation. — High  or  low,*  i.e.,  above  or  below  the  isthmus. 
It  will  be  worth  while  just  to  consider  here  the  parts  met  with  in  the 
middle  line,  (A)  above  and  (B)  below  the  thyroid  isthmus.  (A)  Skin, 
superficial  fascia,  branches  of  transverse  cervical  and  infra-mandibular 
(seventh)  nerves,  lymphatics,  cutaneous  arteries,  anterior  jugular  veins 
— which  with  their  transverse  branches  are  smaller  here — deep  fascia, 
cellular  tissue,  superior  thyroid  vessels,  the  isthmus,  usually  over  the 
second  and  third  rings,  +  and  tracheal  layer  of  deep  fascia.  The  import- 
ance of  this  last  is  twofold  :  if  the  trachea  be  insufficiently  opened  the 
tube  may  be  passed  between  the  trachea  and  the  fascia  overlying  it, 
embarassing  the  patient's  breathing  and  the  operator  alike.  If  the 
wound  become  unhealthy,  this  layer,  continuous  below  with  the  peri- 
cardium, ma}'  conduct  pus  into  the  mediastina.  (B)  The  surface- 
structures  are  much  the  same,  but  the  anterior  jugular  vein  and  its 
transverse  branches  are  much  larger.  The  sterno-thyroids  are  here+ 
quite  close  together.  The  inferior  thyroid  veins  are  larger.  A  thyroidea 
ima  may  be  present,  and  the  innominate  arter}'  cross  as  high  as  the 
seventh  ring.  The  trachea  is  also  deeper,  smaller,  and  more  mobile, 
having  no  steadying  muscles  here  as  higher  up.  The  thymus,  too,  in 
young  children  might  present  a  difficulty.  In  addition  to  the  above 
anatomical  objections  to  the  low  operation,  there  are  three  surgical 
ones,  viz.  :  (i)  Pus  is  now  more  easil}'  conducted  into  the  mediastina. 
(2)  In  the  same  way,  broncho-pneumonia  is  more  probable  from  a 
wound  in  the  trachea  lower  down.  (3)  From  the  proximity  of  the 
chest,  and  its  suction-action,  the  tube  is  much  more  pulled  into  the 
wound,  and,  if  it  has  to  be  worn  for  a  long  time,  the  tube  and  shield 
may  part  company  (Mr.  J.  Wood,  Lancet,  1872,  vol.  i.  p.  317). 

Operation.  — The  instruments  required  are — a  small  scalpel,  with  a 
triangular-pointed  handle  to  act  as  a  blunt  dissector,  two  pairs  of 
Spencer  Wells's  forceps,  dissecting-forceps,  steel  director,  silk  or  chromic 
gut  ligatures,  one  or  two  wire  sutures,  pilot,  and  tube.§     Tbey  should 

*  In  children  the  operation  done  is  a  laryngo-tracheotomy,  the  parts  usually  divided 
being  the  upper  two  or  three  tracheal  rings,  the  isthmus  of  the  thyroid,  and  the  cricoid 
cartilage.  But  the  last  is  not  to  be  divided  if  possible  ;  the  higher  up  the  tube  is  inserted, 
the  greater  the  irritation  it  causes. 

t  Mr.  Parker  {Tracheotomy,  p.  37)  says  that  in  children  the  isthmus  is  almost  always 
higher  up,  generally  on  the  crico-tracheal  membrane  and  the  first  tracheal  ring. 

J  Above,  the  sterno-hyoids  are  almost  in  contact  in  the  middle  line,  with  only  an 
interval  of  about  one-eighth  of  an  inch — a  strong  argument  in  favour  of  keeping  in  the 
middle  line  exactly  (Parker). 

§  The  best  tracheotomy-tubes  are  those  of  Mr.  Durham,  Mr.  Bryant,  and  Mr.  Parker. 
If  the  first  are  chosen,  they  must  be  of  reliable  manufacture.  The  ball-and-socket  of 
Mr.  Bryant's  tubes  allows  of  free  play.  Whatever  tube  is  chosen,  it  should  have  a  movable 
shield  to  prevent  irritation  of  the  trachea,  and  it  should  just  fit  snugly  in  the  trachea, 
being  lightly  held  by  this.  Mr.  Parker  (^loc.  supra  cit.,  p.  84)  argues  strongly  in  favour 
of  angular  tubes.  He  shows  that  the  usual  quarter-inch  tubes  impinge  with  their  lower 
extremity  on  the  anterior  wall  of  the  trachea,  thus  tending  to  produce  ulceration  and 
grave  risks  (p.  638).  Mr.  Parker,  from  my  experience,  entirely  proves  his  point.  What- 
ever tube  is  chosen,  it  should  be  as  large  and  as  short  as  possible  ;  it  should  be  of  the  same 
size  throughout,  without  tapering  ;  the  inner  tube  should  project  a  little  beyond  the  outer 
one  ;  while  the  wh(jle  tube  should  fit  snugly,  standing  out  as  little  as  possible  in  the  neck. 
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\)v  spit'iul  out  ready  to  Imiid,  as,  in  an  instant,  moving  tlic  child  or 
bc^iiiniiif,'  the  ana>stlictic  may  cause  most  urgent  dyspno-a.  ^  The  (jues- 
tion  of  the  ana>sthetic  has  ah-eady  been  alhided  to  (p.  629).  'Hn?  cliihl's 
nock  and  head, at  lirstraised  and  rehixed,*  are  stretched  over  a  sandljag 
or  u  hirge  bottle  wraiiped  uj)  in  a  towel,  while  the  hands  are  secured  in 
the  jiick-towel  whicii  lirnily  encircles  the  body.  Three  assistants  at 
lonst  are  re(piired — one  to  sup])ort  the  head  and  give  the  anajstiietic, 
nnothor  to  sponge,  and  the  thiid  to  prevent  any  struggling  and  to  hold 
a  light  if  nei'ded.      It  is  almost  superlluous  to  add  that  the  light  should 


Anatomy  of  tlie  neck  in  an  adult :  i,  Sterno-hyoid.  2,  Foreign  body  in  the 
a-sophagus.  3,  Onio-hyoid.  4,  Ciico-thyroid  membrane.  5,  Sterno-mastoid. 
6,  Tracheotomy  opening  in  the  trachea.  7,  Inferior  thyroid  veins.  8,  Isthmus  of 
the  thyroid  gland.     (Heath.) 

be  the  best  possible  ;  an  electric  light  may  be  of  much  use  in  illumi- 
natintr  the  bottom  of  the  wound.     The  surgeon  t  with  his  left  thumb  and 


As  to  the  size  of  the  tubes  needful,  Mr.  Parker  recommends  a  series  running  from  No.  iS 
to  No.  30,  French  gauge,  the  most  useful  sizes  for  children  being  Nos.  18,  20,  22,  24,  26, 
and  28  for  the  outside  tube.  Of  these  sizes  the  following  are  the  most  useful  :  No.  24  in 
children  from  one  to  three,  and  No.  26  in  those  from  three  to  seven.  On  this  matter  of 
the  size  of  the  tube  and  its  relation  to  the  aperture  of  the  glottis  and  size  of  the  air-tube, 
the  reader  should  consult  Mr.  Holmes  (Bis.  of  Children,  p.  324),  Sir.  H.  Howse  {Gmfs  Hasp. 
Rep.,  1875,  p.  495),  and  Mr.  Marsh  {St.  Barthol.  llosp.  Hep.,  vol.  iii.). 

•  Whenever  an  anesthetic  is  being  given  in  cases  of  dyspncea,  the  patients,  whatever 
the  age,  should  be  allowed  to  choose  their  own  position  at  first,  and  any  movements  or 
alterations  in  the  position  of  the  head  and  neck,  preparatory  to  the  commencement  of  the 
operation,  should  be  carefully  made. 

t  He  first,  as  soon  as  the  head  and  neck  are  in  position,  marks  the  chief  spots  in  the 
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forefinger  steadies  the  trachea,  and  makes  it  a  little  prominent  as  well, 
without  any  compression  ;  he  then  incises  the  soft  parts  in  the  middle 
line  from  about  the  centre  of  the  cricoid*  downwards  for  about  two 
inches,  cutting  well  through  the  fat,  often  abundant  here,  and  exposing 
the  interval  between  the  sterno-hyoids;  he  incises  this  interval,  and,  if 
he  has  reason  to  fear  haemorrhage,  with  the  point  of  a  steel  director 
placed  in  the  upper  part  of  the  wound,  he  slits  down  the  remaining  soft 
parts  in  the  middle  line  till  he  can  distinctly  feel  or,  with  the  aid  of 
retractors,  see  the  tracheal  rings.!  The  point  of  the  knife  is  often 
required  here  to  incise  surely  the  tracheal  fascia.  Until  the  tube  is 
distinctly  exposed  the  left  forefinger  and  thumb  must  not  be  removed 
from  their  steadying  position  on  either  side.  With  the  blade  of  the 
knife  held  upwards,  the  middle  line  of  the  front  of  the  trachea  is  then 
punctured,  stabwise,  and  two  or  three  rings  divided.  The  sufficiency  of 
the  opening  is  known  by  a  free  and  noisy  rush  of  air,  accompanied  often 
by  the  expulsion  of  membrane,  which  should  be  sponged  away  at  once. 
On  the  other  hand,  an  inadequate  opening  will  be  indicated  by  the 
hissing  only  of  air  through  the  slit-like  opening,  without  any  free  rush 
and  with  no  escape  of  membrane  or  relief  of  the  dyspnoea.  In  this 
latter  case  the  first  opening  must  be  found  by  the  finger-nail  and  care- 
fully enlarged.  I  The  cannula  is  then  inserted  on  a  pilot,  and  secured 
with  tapes  in  situ.  Some  prefer  to  use  a  hook  to  steady  the  trachea, 
and  a  pair  of  dressing-forceps  to  dilate  the  opening  ;  these  are  more 
likely  to  be  helpful  in  a  "  low  "  operation,  or  where  a  pilot  is  not  used 
to  insert  the  cannula.  If  it  be  desired  to  try  and  remove  any  mem- 
brane, §  the  cannula  should  not  be  inserted  at  once,  but  the  opening 
dilated  with  dressing-forceps,  or  with  Mr.Golding  Bird's  or  Mr.  Parker's 
dilator.  When  inserted,  the  cannula  must  lie  in  the  middle  line, 
otherwise  there  will  be  troublesome  irritation  of  the  trachea  and 
plugging  of  the  cannula.  I  have  spoken  (footnote,  p.  631)  of  the  size 
of  the  tube.  The  larger  the  tube  that  can  be  inserted,  the  more  snugly 
it  rides  in  the  trachea,  the  less  the  irritation  and  consequent  formation 
of  granulations,  the  less  the  risk  of  membrane  being  drawn  down  past 

middle  line — viz.,  centre  of  the  chin  and  manubrium,  and  (when  they  can  be  felt)  the 
hyoid  bone  and  the  thyroid  and  cricoid  cartilages,  especially  the  last. 

*  This  cartilage  is  often  incised — a  point  to  be,  however,  avoided.  The  parts  are  so 
small  in  a  child  that  a  tube  put  in  by  incising  the  cricoid  is  likely  to  irritate  the  larynx. 
Of  this  the  cricoid  is  the  narrowest  and  a  very  rigid  part.  Only  the  smallest  cannulas  can 
be  used  here. 

t  Dr.  Buchanan  considers  the  following  a  golden  rule  :  "  Never  plunge  the  knife  into 
the  trachea  till  the  white  rings  are  clearly  seen  in  the  bottom  of  the  wound."  In  cases  of 
real  urgency  the  surgeon  must  be  satisfied  with  touch  and  not  with  sight. 

J  If  the  opening  be  to  one  side,  as  well  as  too  small,  a  fresh  and  adequate  one  should 
be  made  in  the  middle  line. 

§  Mr.  Parker,  one  of  the  chief  authorities  on  this  subject,  strongly  advises  that  all 
membrane  as  well  as  mucus  be  got  rid  of,  on  account  of  its  impediment  to  respiration,  its 
infectiousness,  and  the  patient's  inability  to  get  rid  of  it  himself  by  coughing  after 
tracheotomy.  On  this  account  Mr.  Parker  recommends  gently  twirling  about  a  feather 
(the  shorter  and  finer  pheasant-tail  feathers  are  the  best)  soaked  in  a  solution  of  sodium 
carbonate,  and  passed  several  times,  not  only  down  into  the  trachea,  but  up  into  the 
glottis.  Mr.  Parker  condemns  attempts  to  suck  out  membrane  by  putting  the  lips  directly 
to  the  wound,  as  of  no  service  to  the  patient,  and  as  possibly  very  disastrous  to  the 
operator.     The  aspirator  he  recommends  is  alluded  at  p.  634. 
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it  from  above,  iiiul  lastly,  the  less  frequently  will  it  need  eliangin^. 
The  wound  should  he  sutuHMl,  around  the  tube  elosely,  witlj  salmon 
gut  or  silver  wire. 

Chief  ]>i(finilti('s. — (i)  Insunicient  skin-incision,  ^dvin^'  iio  room  for 
the  deeper  work.*  (2)  Not  keeping  to  the  middle  line  ;  the  abundant 
fat,  and  the  indistinctness  of  landmarks — c.(j.,  a  Hat  thyroid  in  a  little 
child — aiding  this  mistake.  (3)  Not  steadying  the  trachea.  This 
omission  leads  to  missing  the  tube  altogether.  Cutting  to  one  side 
of  it,  or  cutting  into  it  laterally,  instead  of  centrally,  and  insufliciently. 
(4)  Hemorrhage,  the  chief  bugbear  of  the  operation,  varies  extremely. 
Generally  it  is  not  great.  The  greater  the  experience  of  the  operator, 
the  more  strictly  he  keei)S  in  the  middle  line,  the  more  rapidly  he  is 
able  to  operate  safely,  the  more  may  the  bleeding  be  disregarded. 
Any  artery  which  springs  should  of  course  be  tied  at  once  or  caught  in 
Spencer-\\'ells's  forcei)s,  and  a  vein  of  any  size  which  lies  in  Ihe  way 
should  be  caught  between  two  of  these  forcei)s  before  it  is  divided. 
Venous  Inemonhage,  as  a  rule,  stops  as  soon  as  the  trachea  is  opened 
and  respiration  established.  A  sufficient  median  skin-incision  aids  the 
meeting  of  Inemorrhage.  With  regard  to  the  istlnnus  of  the  thyroid, 
this  may  usually  be  neglected  by  the  surgeon  ;  if  felt  by  the  finger  to 
be  large,  it  may  be  dei)ressed.f  If  encountered  in  older  subjects,  or  if 
large  in  children,  it  may  be  compressed  by  two  paiis  of  Si)encer- Wells's 
forcei)S  before  division,  or  ligatured  on  either  side  by  passing  an 
aneurysm-needle  beneath  it.  If,  as  rarely  happens,  the  venous  bleed- 
ing is  very  free,  and  the  patient's  condition  from  dyspnoea  critical,  the 
trachea  must  be  felt  for  and  opened  before  the  haemorrhage  is  arrested. 
The  urgency  of  the  case  must  here  come  before  the  amount  of  the 
bleeding.  In  these  cases  the  moment  the  tube  is  opened  the  i)atient 
must  be  turned  well  over  on  to  his  side.  Entrance  of  blood,  to  any 
amount,  into  the  lungs  must  be  avoided  ;  it  will  add  to  the  dyspnoea 
now,  and,  later  on,  may  set  up  broncho-pneumonia.  (5)  Insertion  of 
cannula.  If  the  trachea  has  not  been  steadied,  and  the  rings  not 
clearly  made  out  by  sight  or  touch,  the  opening  will  very  likely  be 
nnide  inadequate  or  to  one  side.  Another  difficulty  may  arise  here 
from  the  tracheal  fascia  not  having  been  sufficientl}'  cut,  or  from  the 
tube  being  pushed  dowai  between  this  fascia  and  the  trachea,  this,  of 
course,  only  further  embarrassing  the  breathing.  Lastl}',  though  the 
tracheal  rings  are  cut,  the  swollen  and  inflamed  mucous  membrane  may 
not  have  been  sufliciently  divided,  or  a  false  membrane  may  have,  in 
the  same  way,  been  carried  before  the  knife.  (6)  Little  or  no  relief 
after  insertion  of  the  cannula.  Though  this  may  have  been  well  and 
truly  done,  it  is  not  followed  by  the  relief  which  has  been  expected. 
This  may  be  due  (a)  to  the  tube  being  passed  between  the  trachea  and 
some  membrane  which  plugs  it  ;  \jb)  to  the  trachea  and  bronchi  being 
blocked  with  membrane,  &c.  ;  (c)  to  the  child,  owing  to  the  operation 
being  performed  late,  being  i)ractically  asphyxiated  before  the  comple- 
tion of  tlie  operation.     The  indications  now  are  to  pass  a  long  narrow 

*  As  in  a  colotoniy,  or  any  other  deep  incision,  the  wound  should  not  be  funnel- 
shaped. 

t  In  children  this  may  certainly  be  ignored.  If  the  knife  is  used  to  open  cleanly  and 
sufficiently  the  deep  fascia,  and  then  a  round-pointed  steel  ilirecto.r  to  clear  the  \va\'  down 
to  tlie  trachea,  the  upoiatiou  will  be  ahnost  bloodless. 
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feather  down  the  tuhe,  to  remove  the  tiihe,  and  to  clear  outthe  trachea, 
while  artificial  respiration  is  vigorously  performed  and  kept  up,  the 
opening  into  the  trachea  heiiig  kept  patent  by  dressing-forceps  or  by  one 
of  tlie  dihxtors  above  mentioned  (p.  632).  If  feathers  or  bruslies  fail 
to  reach  and  remove  the  membrane,  trial  may  be  made  of  aspiration. 
The  best  means  of  effecting  this  is  by  Mr.  Parker's  trache;il  aspirator, 
which  consists  of  a  small  glass  cylinder,  three  or  four  inches  long,  to  one 
extremity  of  which  the  end  of  a  silk  catheter  is  attached,  and  to  the 
other  an  india-rubber  tube  ending  in  a  mouthpiece  {loc.  supra  cit., 
Fig.  12,  p.  98).  It  can  be  taken  to  pieces  to  facilitate  cleaning.  Before 
use  a  little  cotton-wool  is  packed  into  the  cylinder  to  prevent  any 
dangerous  membrane  reaching  the  operator's  mouth.  Direct  suction 
should  never  be  performed  in  membranous  laryngitis ;  in  other  cases 
where  blood  alone  is  the  cause  of  the  dyspnoea,  it  may  of  course  be 
thus  removed. 

D.  After-treatment. 

This  subject,  neglected  in  most  books,  is  often  too  little  looked  to  in 
l^ractice.  The  question  of  the  most  suitable  atmosphere  for  the  patient 
will  first  arise.  By  most  a  tent  (readily  improvised  by  converting  a  cot 
into  a  four-poster,  by  fastening  on  four  vertical  pieces  of  wood  at  the 
corners,  joining  these  by  four  horizontal  pieces,  and  throwing  a  sheet 
over  all)  is  recommended,  and,  one  side  of  the  cot  being  left  uncovered, 
steam  is  conducted  thither  by  one  of  the  different  forms  of  croup- 
kettles.  While  fully  aware  of  the  need  of  moisture  when  the  atmo- 
sphere is  dry,  when  the  membrane  tends  to  crust  and  become  fixed,  I 
am  of  opinion  that  the  above  unvarying  rule  of  cot-tenting  and  use  of 
steam  is  disadvantageous.  The  weakly  condition  of  children  with 
membranous  laryngitis,  and  all  that  they  have  gone  through,  must 
be  remembei'ed.  Believing  that  such  seclusion  and  so  little  admission 
of  air  tend  to  increase  the  asthenia,  and  any  tendency  to  infection,  I 
much  prefer  to  be  content  to  keep  off  draughts  by  a  screen,  which 
allows  of  the  escape  of  vitiated  air  above,  using  steam  only  if  needful, 
according  to  the  size  of  the  room,  fireplace,  &c.,  and  according  to  the 
kind  of  expectoration,*  whether  easily  brought  up  by  cough  or  feathers, 
or  viscid,  quickly  drying,  and  causing  whistling  breathing.  If  the  tempera- 
ture can  be  otherwise  kept  up  to  60°  or  65°,  I  much  prefer  to  use  a 
warm  boracic  acid  fomentation.  The  inner  tube  must  be  frequently 
removed  and  cleansed,  every  hour  or  two  at  first.  If  the  secretions 
dry  on  and  cling  to  it,  they  are  best  removed  by  the  soda  solution 
mentioned  below.  At  varying  intervals  between  the  removals  of  the  tube, 
any  membrane,  &c.,  which  is  blocking  it,  appearing  for  a  moment  at  its 
mouth  and  then  sucked  back,  must  be  got  rid  of  by  inserting  mirrow 
pheasant  feathers,  and  twisting  them  round  before  removing  them.  If 
the   exudation  is  slight,  moist,  and  easily  brought  up  by  a  cough  or 

*  G.  A.  Wright  {Dis.  of  Child.,  p.  164)  quotes  from  Cocks  (Arch.  Pcediat.,  Jan.  1884) 
that  sudden  obstruction  of  the  tube  is  most  often  due  to  inspissated  mucus,  not  mem- 
brane ;  this  thick  mucus  is  secreted  usually  about  twenty-four  hours  after  the  operation, 
and  after  three  or  four  days  the  discharge  becomes  thinner  and  more  puriform.  But 
blocking  of  the  tube  with  membrane  does  certainly  occur  ;  it  is  known  by  the  sudden 
cyanosis  and  struggles  of  the  child,  while  no  air  enters  the  tube.  The  whole  tube  must  be 
removed :  if  this  and  the  consequent  coughing  does  not  expel  the  membrane,  the  wound 
must  be  dilated,  and  the  membrane  extracted. 
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fciithcM",  si)()ii^niij^'  and  l>rushinf,'  out  tlie  tnicheii  are  not  ciilhd  U>y,  Ijiit 
llii'v  sliould  1)('  nnide  use  of  when  tlion;  is  much  fhii)i)inj,',  clicking',  or 
whistlini,'  of  tho  hi-eftthin<,' ;  iind  if  this  is  Imrsh,  dry,  or  noisy,  insteiid 
of  moist  and  noiseless,  two  of  tlic  best  solutions  are  sodoi  bicarb,  gr. 
v.-xx.  to  i\(\.  5j.,  or  a  saturated  one  of  borax  with  soda.  Tiicsc  may  be 
applied  by  a  hand  or  steam-spray  over  the  cannula  for  five  or  ten 
miiMites  at  a  time,  at  intiM'vals  varying  accordinj^  to  the  relief  which  is 
given,  or  applied  with  a  laryngeal  bi'ush,  feather,  or  a  bit  of  sponge 
twisted  securely  into  a  loop  of  wire.  When  any  of  these  are  used,  the 
risk  of  excoriation  and  bleeding,  and  the  fact  that  only  the  trachea  and 
large  bronchi  can  be  cleaned,  must  be  borne  in  mind  ;  and  with  regard 
to  manipulations  for  cleansing  the  trachea,  and  removing  the  inner 
tube,  it  is  most  important  to  remember  that  the  caretaking  may  be 
overdone,  and  a  weakly  child  still  further  exhausted  by  meddlescjme 
interference.  This  point  requires  special  attention  from  the  surgeon 
in  the  case  of  some  of  the  nurses  of  the  present  day,  who  seem  to 
wish  to  transfer  the  entire  charge  of  the  patient  into  their  own  hands. 

There  is  often  much  dilliculty  in  getting  sufficient  food  taken.  This, 
and  the  amount  of  sleep  are  two  most  important  points.  For  the  first 
twenty-four  hours  the  child  should  be  disturbed  as  little  as  possible. 
The  pain  in  swallowing,  the  impairment  of  the  act  owing  to  the  presence 
of  the  tube,  dc,  and  thus  the  facility  with  which  liquids  may  reach  the 
lungs,  are  facts  to  be  duly  remembered.  It  will  usually  be  better  to 
pass  a  Jaques'  catheter  (No.  4  or  6)  by  the  nose,  and  then  to  feed  the 
patient,  at  regular  intervals,  with  definite  amounts.  Care  must  be 
taken  to  see,  by  the  absence  of  irritation,  that  the  tube  is  not  in  the 
larynx,  and,  if  the  above  soft  tubes  are  used,  that  they  do  not  coil  up 
at  the  back  of  the  tongue. 

The  removal  of  the  tube  next  requires  consideration.  It  should  be 
dispensed  with  at  the  earliest  possible  opportunity,  either  altogether,  or 
replaced  by  an  india-rubber  tube  between  the  fourth  and  ninlh  days. 
Quite  apart  from  the  danger,  which  is  inseparable  from  a  metallic  tul>e,* 
of  irritation  and  ulceration  of  the  trachea,  there  is  this  object  in  getting 
rid  of  the  tube  as  soon  as  possible,  that  the  longer  the  child  is  allowed 
to  breathe  through  the  tube  the  more  is  the  act  of  breathing  through 
the  natural  passages  allowed  to  be,  as  it  were,  forgotten,  with  the  result 
that,  on  the  tube  being  removed,  asphyxia  is  threatened.  Tiie  chief 
point  to  go  by  in  deciding  as  to  whether  the  tube  can  be  safely  dis- 
pensed with  or  replaced  by  one  of  india-rubber  is  the  freedom  of  entry 
of  air  through  the  larynx,  and  absence  of  any  sucking  in  below,  and 
whether  some  skilled  observer  can  remain  present  and  decide  whether 
sufficient  air  is  reaching  the  lungs  through  the  larynx  and  through  the 
wound  without  being  in  a  nervous  hurry  to  replace  the  tube. 

Coudilions  which  Impede  the  Removal  of  the  Tid)e. — (i)  l^rolonged 
formation  of  membrane.  The  longest  possible  period  for  this  is  pro- 
bably about  ten  days.  Patience  and  support  are  the  main  indications 
in  tlie  treatment  here.     (2)   The    larynx  is  crippled  like    any    other 

*  Mr.  Parker  points  out  {loc.  mpra  cit.)  that  black  patches  seen  on  the  outer  tube 
when  removed  luay  indicate  ulceration  of  the  trachea,  and  show  the  need  of  changing  the 
tube.  In  my  experience,  such  discoloration  may  pnint,  here  and  in  intu1)ation,  to  an 
inferior  quality  of  the  metal  of  the  tube. 
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inflamed  part.  (3)  Tlie  air  tube  is  closed  by  granulations,  usually  above 
the  cannula.  More  common  than  these  is  obstinate  swelling  of  the 
mucous  membrane.  Here  some  advise  that  the  tube  be  removed,  and 
astringents  and  caustics  carefully  applied  from  below,  with  the  aid  of 
an  anaesthetic  if  necessary.  My  own  opinion  is  that  it  is  often  wiser  to 
reinsert  a  tube  of  large  size,  with  a  hole  on  its  convexity,  and  to  leave 
it  in  for  a  week  or  two,  thus  giving  further  rest  to  the  parts.  Needless 
resort  to  caustics  will  certainly  risk  the  occurrence  of  stenosis,  later 
on.  (4)  Closure  of  larynx  by  deep  ulceration  cicatrising  after  detach- 
ment of  membrane.  In  such  a  case,  with  the  aid  of  ana3sthetics,  the 
larynx  must  be  opened  up  by  probes  of  increasing  size  and  laminaria  tents 
introduced  from  below,  and  later  on  by  the  use  of  Macewen's  tubes  (p.  637). 
(5)  Paralysis  of  the  dilating  crico-arytenoidei  postici,  or  spasmodic  action 
of  the  closing  ones,  arytenoidei  or  crico-arytenoidei  laterales,  from  fear, 
excitement,  or  during  effort.*  (6)  The  commonest  cause  of  inability 
to  dispense  with  the  tube  is  probably  due  to  the  rapidity  with  which 
the  larynx  falls  into  abeyance  when  a  child  is  allowed  to  breathe  through 
a  tracheal  cannuhi,  the  patient  at  this  age  being  not  intelligent  enough 
to  understand  the  importance  of  dispensing  with  the  tube,  and  perhaps 
too  young  to  care  to  talk,  or,  if  older,  not  realising  the  need  of  again 
using  its  voice  while  all  its  wants  are  supplied.  With  the  above 
condition  are  coui)led  a  neivous  dread  of  having  the  tube  removed,  and 
paroxysms  of  temper  and  struggling  which  rapidly  produce  embarrassed 
breathing.  Any  organic  mischief,  such  as  adhesions  in  the  larynx,  is 
I  think,  extremely  rare,  and  granulations  above  or  below  tlie  tube  are 
more  often  talked  of  and  given  as  a  reason  for  inability  to  dispense 
with  the  tube  than  really  seen. 

But  while  real  organic  mischief  is  rare  and  the  usual  cause  is  due  to 
conditions  which  would  seem  to  be  only  temporary,  it  is  well  known 
that,  in  some  cases,  getting  a  little  child  to  dispense  with  the  tube  is  a 
most  baffling  and  prolonged  affair.  The  following  points  are  worthy  of 
attention : — Early  attempts  to  remove  the  cannula,  whether  metal  or 
india-rubber.  A  reliable  nurse.  Ability  on  the  part  of  the  surgeon  so 
to  arrange  his  time  as  to  be  himself  frequently  present  at  first,  and,  in 
the  intervals,  to  be  represented  by  an  assistant  who  will  not  replace  the 
tube  before  it  is  absolutely  necessary  to  do  so,  and  who  cnn  dilate  the 
opening  with  a  pair  of  dressing-forceps  and  perform  artificial  respira- 
tion if  these  steps  are  required.  Shortening  the  india-rubber  tube,  till 
eveutuall}^  little  more  than  the  shield  is  worn,  the  child  being  comforted 
by  the  apparent  presence  of  the  tube.  Encouraging  the  child  to  make 
use  of  his  larynx  by  breathing  through  the  tube  and  expiring  through 
the  larynx  while  the  tube  is  closed.  Patiently  persevering  efforts  to 
get  a  child  to  talk,  or,  in  the  case  of  a  younger  one,  to  use  his  larynx 
by  blowing  out  a  spirit-lamp  or  using  a  penny  trumpet. f 


*  In  a  case  in  which  I  had  performed  tracheotomy,  and  was  watching  the  child  for 
the  first  few  hours  after  the  tube  had  been  dispensed  with,  most  urgent  sj'mptoms  came 
on  dui'ing  the  slight  straining  which  accompanied  an  action  of  the  bowels,  the  patient 
falling  oflE  the  bed-pan  on  to  the  floor  apparently  lifeless.  Artificial  respiration  restored 
the  child,  and  the  case  did  well. 

t  I  may  advise  my  readers  to  consult  a  most  practical  paper  by  Dr.  Steavenson  (St. 
Jiarth.  IIoKj).  llejJ.,  1881). 
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All  lliis  tiiiio  I'VtTv  iittfinpt  slioiild  l)c;  imidc  to  improvi!  IIk;  ^eiK-riil 
health  :  wise  feeding  (too  fVtMjuent  or  too  hirge  nioiils  provoke  dyKl)iio'ft), 
jittention  to  the  howels,  such  tonics  as  Kastoii's  syrup,  proper  ch)thiiig, 
cold  or  tepid  spoii<^iiif^  followed  hy  friction,  ciiaiige  <jf  scene  and  uir  in 
every  possible  way,  especially  at  the  seaside. 

In  a  large  nnijority  of  cases  the  above  treatment,  aided  hy  patience, 
tact,  and  time,  which  allows  of  development  of  the  air  passages,  will 
suflice.  In  a  few  the  attempts  at  removing  the  tube  will  still  fail. 
Where  this  is  so,  and,  in  fact,  in  any  case  where  the  use  of  the  tuije 
seems  likely  to  be  protracted,  the  larynx  should  be  dilated — a  step 
which  is  brought  about  by  simple  means,  as  the  larynx  is  usually 
merely  functionless  from  disuse,  not  blocked  up,  or  the  glottis  closed — 
by  a  tube  through  which  the  child  is  made  to  breathe. 

In  a  recent  case  the  simplest  way  of  effecting  this  is,  after  chloroform 
has  been  given,  to  remove  the  tracheotomy-tube,  dilate  the  wound  if 
needful,  and  pass  upwards  from  it  a  drainage-tube  or  catheter  with  a 
double  silk  web  ;  the  upper  end  of  this  is  drawn  out  of  the  mouth 
(with  the  aid  of  a  gag  if  needful),  and  tied  to  the  lower  end  which 
projects  through  the  wound.  The  tracheotomy-tube  is  then  replaced 
for  a  day  or  two,  and  on  the  withdrawal  of  the  tube  from  the  larynx 
it  can  usually  be  dispensed  with  altogether.  Another  very  simple  and 
efficient  means  is  thus  given  hy  G.  A.  Wright  {lac.  supra  cit.,  p.  165)  : 
"A  flexible  probe  sliould  be  passed  up  through  the  glottis  from  below, 
and  a  piece  of  silk  carrying  a  small  sponge  be  attached  to  it ;  the 
probe  should  then  be  drawn  out  through  the  mouth,  and  the  sponge 
carried  through  the  larynx  sweeps  it  out,  breaks  down  any  adhesions, 
and  clears  away  mucus  or  any  granulations." 

Occasionally,  in  cases  of  longer  standing,  the  above  simple  treatment 
may  not  be  sufficient,  and  here  intubation  with  vulcanite  tubes  (i)p.  645 
and  646),  or  the  use  of  Macewen's  tubes  passed  through  the  larynx* 
and  into  the  trachea  below  the  wound  should  be  made  use  of.  If 
intubation  tubes  are  not  available,  chloroform  having  been  given, 
one  of  Macewen's  tubes — they  resemble  stout  gum-elastic  catheters 
with  terminal  carefully-bevelled  openings — is  passed  from  the  tracheal 
opening!  up  through  the  larynx  into  the  mouth.  Having  hooked  this 
end  out  of  the  mouth, t  the  surgeon  now  j)asses  the  other  end  down 
the  trachea  beyond  the  wound,  a  step  sometimes  accompanied  with 
difficulty.  The  object  of  the  surgeon  should  be  to  place  this  lower 
end  of  the  tube  only  just  below  the  tracheal  opening,  so  that  air  is 
drawn  in  from  the  end  projecting  through  the  mouth  into  the  trachea, 
without  leaving  any  needless  length  of  the  tube  here  or  in  one  bronchus 
for  fear  of  setting  up  irritation  or  secretion.  To  prevent  the  child 
pulling  out  the  tube,  the  hands  should  be  secured  for  the  first  few 
liours,  and  to  prevent  the  tube  being  bitten  it  is  well  to  pass  a  piece 
of  drainage-tube§  over  the  first  few  inches.     This  end  is  then  secured 


*  See  a  paper  by  Mr.  Bilton  Pollard  (^Lancet,  1887)  on  this  subject. 

f  It  is  more  easy  to  pass  the  tube  this  way  owing  to  the  facility  with  which,  when 
passed  from  above,  it  finds  its  way  into  the  oesophagus. 

X  The  tube  will  be  found  to  pass  readily  behind  the  soft  palate. 

§  This  simple  means  is  much  better  borne  by  the  child  than  the  gag.  I  owe  its 
suggestion,  some  years  ago,  to  Dr.  Arthur  E.  Poolman. 
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witli  tapes  around  the  head.  The  tube  may  be  left  in  from  twelve  to 
eighteen  hours,  according  to  the  amount  of  secretion  and  the  facility 
with  which  the  tube  is  blocked.  While  this  treatment  is  being  carried 
out  it  is  well  to  isolate  tlie  child  in  a  separate  room,  as  the  breathing 
through  the  tube  is  very  nois}',  being  often  accompanied  by  very  loud 
bubbling  sounds,  and  the  aspect  of  the  child  while  this  necessary 
dilating  of  the  larynx  is  going  on  is  one  of  apparently  great  distress. 
When  it  is  evident  that  the  tube  is  clogged  it  must  be  withdrawn  and 
cleansed,  and,  a  little  anaesthetic  having  been  given,  again  inserted. 
At  any  time,  if  needed,  the  cannula  must  be  re-inserted  and  artificial 
respiration  performed.  It  will  readily  be  understood  that  during  this 
time  the  presence  of  the  surgeon,  and  reliable  assistants  who  will  not 
lose  their  heads,  and  nurses  with  much  tact  and  temper,  are  pre- 
eminently required.  Even  when  laryngeal  breathing  is  restored  and 
the  tube  has  been  dispensed  with,  the  child  must  be  carefully  watched, 
especially  at  night.  If  natural  breathing  fails,  it  is  better,  whenever 
there  is  time,  to  replace  the  Macewen's  tube  in  the  trachea  rather 
than  re-insert  the  tracheotomy-tube  into  the  old  wound,  a  mode  of 
relief  which  is  too  likely  to  be  resorted  to  on  account  of  its  facility,  but 
one  which  tends  to  keep  up  the  sinus-like  nature  of  the  wound  in  the 
trachea,  and  brings  back  that  most  pernicious  tendency  of  the  child  to 
prefer  and  confide  in  this  mode  of  breathing. 

Complications  of  the  After-treatment. 

(a)  Hcemorrliage. — This  is  not  common ;  if  immediate,  it  is  due 
to  some  vessel  having  been  left  unsecured.  Later  on,  it  may  be 
brought  about  by  ulceration  of  the  trachea  set  up  by  the  pressure  of 
the  cannula ;  *  through  separation  of  the  false  membrane  by  slough- 
ing; a  velvety  and  swollen  condition  of  the  mucous  membrane;  or 
by  prominent  granulations.  The  treatment  is  clearly  preventive — to 
dispense  with  a  tube,  especially  a  metal  one,  as  soon  as  possible,  and 
from  the  first  to  use  one  of  appropriate  length  and  curve  (footnote, 
p.  630). 

(/>)  A  Sloughy  Condition  of  the  Wound. — If  this  is  threatening, 
attention  must  be  paid  to  the  tightness  of  the  tapes,  so  that  the 
cannula  be  not  needlessly  buried  in  the  wound,  and  to  the  wearing  of 
a  collar  of  boric  lint  under  the  shield.  The  tube  must  be  removed  at 
intervals,  or  replaced  by  an  india-rubber  one,  air  tending  to  enter 
without  a  tube  as  soon  as  the  edges  of  the  wound  are  set  and  healing. 
If  the  wound  be  not  only  sloughy,  but  gangrenous  and  diphtheritic, 
in  addition  to  frequent  cleansing  with  a  camel's-hair  brush,  the  use 
of  iodoform  and  hot  boracic  or  zinc  chloride  lotions,  stronger  mea- 
sures, such  as  the  application  of  pure  nitric  or  carbolic  acid,  will  be 
called  for.  The  general  treatment  will  not,  of  course,  be  neglected  in 
these  cases. 

(c)  Emphysema.] — This  is  usuall}'  the  result  of  a  faulty  operation. 

*  Some  undoubted  cases  of  ulceration  into  tlie  innominate  after  low  tracheotomies  in 
children  are  on  record— e.^.,  Path.  Soc.  Trans  ,  vol.  xi.  p.  20. 

t  On  this  subject  the  reader  should  consult  the  full  and  detailed  papers  of  Ur. 
Champnej's,  in  vols.  Ixv.,  Lxvii.,  and  Ixviii.  of  the  Med.  Chir.  Trans.,  and  his  work  on 
Artificial  Respiration.  The  following  are  amongst  the  practical  conclusions  with  which 
his  pages  abound  :  (i)  Emphysema  of  the  anterior  mediastinum,  often  associated  with 
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Tlu'  iiicisii>ii  into  tlic  Iraclicii  is  citlicr  wroii^'ly  pliicod — i.i'.,  it,  is  lutt  in 
the  same  line  with  that  in  tlie  soft  parts — or  it  is  too  small ;  perhaps 
two  small  ones  have  heen  made ;  very  rarely  is  the  emphysema  due  to 
too  ]nv{ie  iin  incision  in  the  tracliea.  Or,  the  incision  may  have  heen 
correctly  made,  hut  some  fault  connected  with  the  tul>e  mny  i)rodnce 
the  enjphysema  ;  thus  it  nuxy  liave  heen  orijL(inally  tocj  slioit,  oi'  have 
been  pushed  out  of  the  wound  hy  swellin<4  of  the  soft  piiils  or  hy 
coughing.  As  a  rule  this  complication  is  not  dangerous  unless  it  l)e 
extreme  in  very  young  children,  or  unless  it  travel  deeply  ;  under  these 
circumstances  scarification  must  be  niade  use  of,  if  possible. 

((/)  Ulceration  of  the  Tracliea. — This  is  usually  due  to  the  pressure 
of  a  cannula  faulty  in  length  or  curve,  much  more  rarely  to  separa- 
tion of  membrane  or  sloughs.  There  a'-e  no  definitel}'  characteristic 
signs  of  this  complication  ;  the  following  point  to  it  :  Streaks  of  blood 
expectorated  a  day  or  two  after  the  operation,  and  perhaps  discoloura- 
tion of  the  lower  end  of  the  tube.  This  accident  is  especially  likely  to 
occur  in  cases  of  di])htlu'rii),  where  antitoxin  has  not  been  given  or 
delayed,  as  the  vitality  of  the  tissues  is  here  much  lowered.  The  tube 
should  be  left  out  if  possible,  or  an  india-rubber  one  substituted,  worn 
as  short  as  possible,  and  cut  obliquely  so  that  the  end  does  not  impinge 
upon  the  anterior  wall  of  the  tracliea.  If  it  is  necessary  to  dispense 
with  all  tubes,  attempts  may  be  made  to  keep  the  edges  of  the  tracheal 
wound  stitched  to  that  in  the  soft  parts  for  a  few  hours,  or  Mr. 
Golding  liird's  dilator  may  be  worn. 

{e)  Suppuration  in  Mediastina. — This  is  a  rare  complication.  When 
it  does  occur  it  is  liable  to  be  very  rapid.  It  results  from  a  descending 
cellulitis  from  the  wound.  The  only  treatment  is  prevention  by  a 
well-i)erformed  operation,  and  by  attention  to  the  wound. 

Other  complications  which  are  not  surgical  may,  of  course,  be 
present — viz.,  Extension  of  the  exudation  downwards.  General 
infection.  Paralysis.  Albuminuria.  Broncho-pneumonia — a  very 
frequent  one,  known  by  a  rise  of  temperature  with  frequent  respiration 
and  dyspnoea,  dulness  on  percussion,  bronchial  breathing,  with 
bubbling  and  crepitant  rales.  The  discharge  becomes  scanty,  the 
child  is  restless  with  a  tendency  to  lividity,  and  there  is  a  return  of 
the  sucking-in  in  the  sujn-a-clavicular  and  epigastric  regions,  while  no 
obstruction  is  found  in  the  tube.  The  antitoxin  treatment  has  very 
largely  lessened  the  frequency  of  the  above  mentioned  difficulties  and 
complications  of  the  after-treatment. 

pneumothorax,  occurs  in  a  certain  number  of  tracheotomies,  (a)  The  conditions  favour- 
ing this  are,  division  of  the  deep  cervical  fascia,  obstruction  to  the  air-passages,  and 
inspiratory  efforts.  (3)  The  incision  in  the  deep  cervical  fascia  downwards  should  not  be 
longer  than  needful ;  it  should  on  no  account  be  raised  from  the  trachea,  especially  during 
inspiratory  efforts.  (4)  The  frequency  of  emphysema  probably  depends  much  on  the 
skill  of  the  operator,  especially  in  inserting  the  tube.  (5)  The  dangerous  period  during 
tracheotomy  is  the  interval  between  the  division  of  the  deep  cervical  fa.scia  and  the 
efficient  introduction  of  the  tube.  (6)  If  artificial  respiration  is  necessary,  the  tissues 
should  be  kept  in  apposition  with  the  trachea,  and  any  manipulations  performed  without 
jerks. 
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INTUBATION  OF  THE  LARYNX  AS  A  SUBSTITUTE  FOR 
TRACHEOTOMY  IN  MEMBRANOUS  LARYNGITIS  OR 
STENOSIS    OF    THE    LARYNX. 

Attention  was  first  called  to  this  subject  by  Sir  W.  Mace  wen  {Brit. 
Med.  Journ.,  July  24  and  31,  1880).  The  tubes  he  used  have  been 
alluded  to  at  p.  637.  It  was,  later  on,  more  prominently  brought 
forward  in  America.* 

The  Advantages  claimed. — The  chief  of  these,  the  easy  and  rapid 
introduction  of  a  tube,  has  been  substantiated  of  recent  years,  when  the 
favourable  conditions  of  special  skill  and  experience  are  granted.  On 
the  presence  of  these  conditions  the  whole  question  turns  (p.  644). 

(i)  The  consent  of  the  friends  will  be  more  quickly  obtained  than 
in  the  case  of  tracheotomy.  (2)  Intubation  requires  no  ansesthetic. 
(3)  The  tubes  are  easily  and  quickly  introduced,  and  thus  the  opera- 
tion is  much  more  rapidly  performed.  (4)  There  is  no  severe  or 
difficult  operation  as  in  tracheotomy.  (5)  The  inspired  air  is  drawn 
warm  and  moist  througli  the  natiu'al  passages  ;  thus  the  depressing 
effects  of  a  steam- tent  are  avoided  (Codd,  loc.  infra  cit.).  (6)  There 
is  no  open  wound  requiring  careful  treatment,  and  there  is  not  the 
same  difficulty  in  getting  rid  of  the  tube.  (7)  The  after-treatment  is 
therefore  much  less  prolonged.  This  advantage  is  not  to  be  expected 
invariably.  In  the  words  of  Dr.  F.  Wright,  of  New  Haven,  U.S.A. 
{Pediatrics,  Feb.  15,  1899) :  "It  occasionally  happens  that  after  the 
original  trouble  for  which  intubation  was  done  has  disappeared,  it 
is  impossible  to  remove  the  tube  from  the  larynx  without  dyspncea 
returning,  necessitating  the  return  of  the  tube.  Such  a  condition  is 
termed  'retained  tube.'  O'Dwyer,  the  authority  upon  all  matters 
pertaining  to  intubation,  in  a  paper  read  before  the  American  Pediatric 
Association  in  May  1897,  said  that  'the  cause  of  persistent  stenosis 
following  intubation  in  laryngeal  di[)htheria  can  be  summed  up  in  a 
single  word — "  traumatism."  Paralysis  of  the  vocal  cords  may 
possibly  furnish  an  occasional  exception  to  this  rule.'  The  reason  of 
the  traumatism  may  be  a  tube  that  does  not  fit,  one  tliat  is  imperfect 
in  its  construction,  or  injury  to  the  tissues  by  unskilled  operators. 
Undoubtedly  most  of  the  cases  of  retained  tube  are  due  to  the  tube 
being  too  large,  notwithstanding  the  size  designed  for  the  age  has  been 
used.  This  condition  has  most  frequently  happened  when  the  3  to  4 
size  has  been  used.  If  the  pressure  is  great  enough  to  seriously 
interfere  with  the  circulation,  even  if  it  does  not  cause  ulcer,  there  will 
be  an  oedema  of  the  surrounding  tissues.  The  tube  being  withdrawn, 
the  pressure  is  suddenly  removed,  and  the  submucous  tissue  becomes 
infiltrated,  and,  being  surrounded  with  cartilage,  can  swell  in  but  one 

*  Especially  by  the  late  Dr.  O'Dwyer,  whose  first  paper  appeared  in  the  New  York 
Med.  Journ,,  Aug.  1885.  Amongst  many  other  more  recent  papers  are — O'Dwyer,  Arch, 
of  Pediut.,  1897,  xi"^-  P-  4^^  '>  those  by  Dr.  F.  Wright,  of  New  Haven  ;  Dr.  Lovett,  of 
Boston  ;  Dr.  Codd  and  Dr.  E.  W.  Goodall,  of  this  country  (^Edln.  Med.  Journ.,  vol.  1. 
1902,  p.  223).  The  last  mentioned  writer  is  an  authority  not  only  on  intubation, 
but  also  on  those  diseases  which  may  call  for  it.  A  paper  by  Dr.  Basan  {Lan.,  July  13, 
1901,  p.  76),  who  was  trained  by  Dr.  Goodall,  will  also  be  found  helpful  with  its  cases  and 
practicnl  details. 
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direction,  thus  ohstnu-tiiij,'  respiration  b}-  niirrowing  the  lunieu  of  the 
liuynx.  Sonietinies  the  head  of  the  tube,  by  making  undue  pressure 
upon  the  parts  on  wliich  it  rests,  causes  an  abrasion  from  which 
granuhitions  spring,  and,  as  the  tube  is  removed,  these  droj)  dcnvn  into 
the  chink  of  the  gh)ttis  and  obstruct  nsspiration."  Dr.  (jroo(hill,  who 
only  met  with  ulceration  of  the  larynx  four  times  in  loi  cases  of  intuba- 
tion, concludes  as  follows: — "  13e  very  careful  in  the  introduction  of  the 

Fio.  249. 
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Dr.  Codd's  set  of  intubation  instruments  for  children,  consisting  of  seven  of 
O'Dwyer's  model  vulcanite  intubation  tubes,  fitted  with  Codd's  obturators, 
introducer,  and  extractor  ;  Deuhard's  gag,  self-retaining  ;  and  gauge-plate.  Here 
there  are  seven  obturators,  but  only  one  handle  to  the  shaft.  In  the  newest 
O'Dwyer's  model  there  is  a  separate  shaft  to  each  obturator,  all  fitting  one  handle 
(Down  Brothers'  Catalogue).  Dr.  Goodall  prefers  Bayeux's  modification  of 
O'Dwyer's  instruments  made  by  Collin,  of  Paris,  the  tubes  being  shorter  and 
lighter,  and  the  method  of  attaching  the  obturator  to  the  introducer  better. 

tube.  Do  not  intubate  when  the  larynx  is  much  swollen.  If  in  any 
case  intubation  is  found  to  be  difficult,  do  not  persist  too  much  in  your 
efforts,  especially  if  your  experience  of  the  operation  is  limited. 
Lastly,  do  not  intubate  the  same  case  more  than  three  times.  If 
these  rules  are  adhered  to,  I  believe  that  ulceration  of  the  larynx 
will  occur  no  more  frequently  after  intubation  than  it  does  after 
tracheotomy."*       (yS)    Intubation    may    fail,    and   its   failm'e    on   any 

*  Bokay  (Beui.  Med.  Woch.,  1901,  No.  47)  reports  five  cases  in  which  removal  of  the 
intubation  tube  at  the  end  of  periods  varying  from   107  to  294  houis  led  to  alarming 
S. — VOL.  I.  41 
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of  the  following  grounds  may  necessitate  tracheotomy  (Goodall). 
(i)  Intubation  may  not  relieve.  (2)  Some  time  after  removal  of  the 
tube  dyspnoea  may  recur,  and  the  patient's  condition  be  too  serious  to 
allow  of  re-intubation.  (3)  The  tube  may  become  suddenly  blocked 
{ride  infra).  (4)  Failure  may  follow  an  attempt  at  re-intubation. 
(5)  The  medical  man  called  to  the  patient  may  have  had  no  experience 
of  intubation.     (6)   The  larynx  may  be  ulcerated. 

Disadvantages,  Diflaculties,  and  Dangers. — (i)  In  Dr.  Codd's  words, 
"  The  epiglottis  ma^'  be  very  turgid,  and  the  parts  generally  oedematous, 
and  the  point  of  the  tube,  though  entering  the  upper  j^art  of  the 
larynx,  may  fail  to  get  througli  the  glottis  or  even  to  get  as  far  as  it. 
This  can  be  got  over  by  thrusting  the  left  index-finger  firmly  down  to 
the  glottis.  I  have  nearly  always  found  this  to  succeed,  and  it  is  not  a 
bad  plan  to  follow  systematically.  The  inexjierienced  sometimes  enter 
the  ventricles  of  the  larynx  if  they  diverge  from  the  middle  line.  (2)  In 
introducing  the  tube,  membrane  may  be  dislodged  into  the  trachea, 
causing  fatal  dyspncea  unless  tracheotomy  be  performed  at  once."  Dr. 
Codd  adds  :  "  I  have  never  had  any  cases  dying  from  this  cause.  In 
the  cases  that  have  died  or  stopped  breathing  dui-ing  the  operation,  I 
have  failed  to  enter  the  larynx,  and  got  into  the  oesophagus  ;  and, 
owing  to  the  suddenness  of  the  symptoms,  I  am  inclined  to  attribute  them 
to  syncope,  though  they  might  probably  be  due  to  the  completion  of 
the  stenosis  by  the  tube  lodging  in  the  oesophagus  and  pressing  on  the 
larynx  from  the  back."  Dr.  Goodall  admits  that  the  displacement  of 
false  membrane  before  the  tube  may  occur,  and  that  tracheotomy, 
requiring  rapid  execution,  under  these  circumstances  may  be  required. 
(3)  There  may  be  great  difficulty  in  getting  children  to  take  sufficient 
food,  as  swallowing  is  for  the  first  few  days  much  embarrassed.  The 
importance  of  sufficient  food  being  taken  has  already  been  alluded  to 
(p.  635).  (4)  Parts  of  the  liquids  taken  find  their  way  into  the  air- 
passages.  Dr.  Codd  considers  the  latter  *'a  theoretic  objection." 
The  difficult}'^  in  feeding  can  be  met  by  the  Casselbury  method :  "  The 
child  is  placed  on  the  nurse's  lap,  the  head  being  down,  and  fed  with  a 
spoon,  so  that  it  swallows  uphill."  In  Dr.  Goodall's  opinion,  ample 
nutriment  can  be  given  either  by  a  tube  passed  through  the  nose  into 
the  stomach,  or  by  rectal  feeding.  (5)  The  tube  may  be  coughed 
out.  In  such  cases,  if  the  medical  man  is  absent,  death  may  occur  in 
a  few  minutes.  Dr.  Goodall  found  that  the  tube  was  coughed  up  or 
pulled  out  by  the  patient  in  28  per  cent,  of  his  cases.  "  Dyspnoea 
by  no  means  always  returns  at  once,  and  when  it  does  there  is  ample 
time  for  the  medical  officer  to  reach  the  patient  and  re-insert  the  tube  or 
perform  tracheotom}'.  Intubation  cases  doubtless  require  the  medical 
officer  to  be  more  at  their  beck  and  call  than  do  tracheotomy  cases  ; 
but  this  cannot  be  claimed  as  a  serious  objection."     (6)  The  tubes  are 


symptoms,  attributed  to  ulceration  from  pressure.  In  one  case  this  diagnosis  was  con- 
firmed by  the  subsequent  development  of  stenosis.  He  advises  that  the  portion  of  the 
tube  between  the  neck  and  the  body  be  coated  with  gelatin,  into  which,  while  it  is  still 
soft,  powdered  alum  is  pressed  in.  This  proves  simple  and  effective,  and  is  recommended 
in  all  cases  where  the  intubation  has  lasted  over  a  hundred  hours,  and  where  pressure 
ulceration  is  suspected.  He  considers  that  by  following  this  rule  secondary  tracheo- 
tomy will  usually  be  avoided. 
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liable  to  become  phi^'ged  with  membrane.  In  Dr.  Goodall's  cases 
sudden  blocking  of  llie  tube  occurred  in  12  per  cent.  He  considers 
timt  in  hospital  i)nictice  there  api)ears  always  to  be  time  for  a  medical 
num  to  reach  the  patient  early  enough  to  remove  tbe  tube,  and,  if 
needful,  open  the  trachea  successfully.  Recently  special  patterns  of 
wider  tubes  have  been  recommended  for  use  in  cases  where  there  is 
nuu-h  loose  membrane  or  discharge.  Dr.  Codd  reconunends  "  short 
cylinders.  The  largest  possible  size  should  be  used  and  wedged  into 
tlie  larynx,  and  retained  only  a  few  hours  at  the  most."* 

Any  one  wishing  to  contrast  fairly  and  i)ractically  the  two  o})eration3 
of  tracheotomy  and  intubation  should  consult  a  paper  by  Dr.  K.  W. 
I.ovett,  of  Boston  {Med.  News,  Aug.  27,  1892).  From  the  above  paper 
of  Dr.  Lovett,  it  is  clear  (i.)  that  intubation  does  not  compare  favour- 
ably with  tracheotomy,  as  {a)  the  death-rate  of  intubation  is  9  per  cent, 
higher,  and  (/')  accidents  are  much  more  common  during  intubation. 
It  must  be  remembered  here  that  in  each  case  the  operation  was 
performed  by  especially  experienced  hands,  (ii.)  That  if  tracheotomy 
only  is  performed  it  should  be  a  primary  operation. 

Dr.  Lovett  considers  that  intubation  fails  in  being  as  successful  as 
tracheotomy  for  saving  life  in  severe  laryngeal  diphtheria  for  the  two 
following  reasons,  namely,  (i)  the  amount  of  food  taken  is  much  more 
limited  in  most  cases  of  intubation.  To  this  point  I  have  already 
alluded  at  pp.  635  and  642.  (2)  Intubation  does  not  afford  such  good 
drainage  to  the  trachea.  After  tracheotomy  large  quantities  of  mucus, 
pus,  and  diphtheritic  membrane  are  expelled  through  the  tube  for 
several  days.  After  intubation  this  does  not  occur.  The  above 
material  may  be  swallowed,  or  it  may  be  inhaled,  but  it  is  not  often 
expectorated.  This  material  is  highly  infective,  and  its  retention  must 
be  harmful. 

One  of  our  chief  English  authorities,  G.  A.  Wright,  of  Manchester, 
gives  the  following  opinion  (Ashby  and  Wright,  Sun/ical  Diseases  of 
Children,  p.  347)  : — "  We  have  had  some  experience  of  the  method  in 
various  forms  of  laryngeal  obstruction,  and  have  not  been  led  to  take  a 
very  favourable  view  of  its  suitability  for  cases  of  diphtheria  where 
false  membrane  in  any  quantity  is  present.  Of  11  cases  of  intubation 
under  our  care,  in  3  success  followed,  in  3  tracheotomy  was  subsequently 
successfully  performed,  and  in  4  instances  the  children  died  in  spite  of 
tracheotomy.  The  operation  appears  best  adapted  for  cases  where 
there  is  little  or  no  false  membrane,  i.e.,  certain  types  of  acute  laryn- 
gitis, the  less  severe  forms  of  diphtheria  where  tracheotomy  is  for  any 
reason  undesirable,  and  for  use  in  cases  where  mechanical  obstruction 
remains  after  tracheotomy,  or  results  from  cicatricial  contraction  in  the 
larynx.  It  is  certainly  unsuitable  for  bronchitic  or  pneumonic  patients." 
Dr.  Goodall  in  discussing  the  indications  for  intubation  and  tracheotomy 
considers  that   even   cases  with    abundant  faucial  membrane  are  not 


•  The  question  of  traumatism  has  already  been  referred  to  at  p.  640,  and  Dr.  Goodall's 
opinion  given.  It  is  obvious  that  in  hands  less  skilled  than  his  ulceration  and  stenosis 
may  occur,  especially  if  the  practitioner  be  prevented  from  visiting  his  patient  at  the  time 
required.  A  case  of  fatal  ulceration  is  candidly  recorded  by  Dr.  F.  ^V.  Carr  (^Lancet,  vol.  i. 
1891,  p.  713).  The  tube  used  here  was  "somewhat  large,"  a  smaller  one  having  been 
coughed  out. 
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necessarily  excluded  from  intubation  "  provided  that  there  are  no 
symptoms  of  profound  toxsemia,  and  no  oedema  of  the  fauces  to  obstruct 
the  uj^per  opening  of  the  tube  in  situ."  With  regard  to  the  number  of 
insertions  of  the  tube  that  may  be  made  before  tracheotomy  is  resorted 
to,  he  would  rule  that  "if  three  insertions,  each  of  several  hours' 
duration,  fail  to  cure  the  obstruction,  tracheotomy  should  be 
performed." 

While  Dr.  Codd  in  his  candid  and  helpful  paper  ("  Intubation  of  the 
Larynx,"  Birmingham  Med.  Rev,,  Aug.  and  Sept.,  1898)  has  no  hesita- 
tion in  declaring  that  intubation  is  by  far  a  better  operation  than 
tracheotomy — emphatically  so  in  hospitals,  and,  he  believes,  also  in 
private  practice — his  results  scarcel}^  bear  this  out.  Of  26  cases  of 
intubation  for  diphtheria,  14  were  fatal.  All  were  treated  with  anti- 
toxin. With  regard  to  these  results,  which  cannot  be  compared  with 
those  given  by  tracheotom}',  combined  with  serum-treatment,  in  a  large 
hospital  at  the  present  day,  it  is  noteworthy  that  they  are  the  outcome 
of  the  work  of  an  oj^erator  who  has  evidently  taken  up  the  subject  with 
much  zeal  and  ability. 

In  my  opinion,  it  is  clear  that  while  in  those  institutions  where  a 
special  knowledge  of  the  diseases  which  call  for  intubation  exists,  and 
where  a  mastery  of  the  details  needed  can  be  obtained  owing  to  the 
staif  changing  at  long  intervals,  intubation  at  the  present  day  will  give 
as  good  results  as  tracheotomy,  as  shown  by  those  obtained  by  Dr. 
Goodall  and  Dr.  Waxham  (vide  infra)  ;  this  is  not  the  case  in  those 
hospitals  where  the  service  changes  more  frequently.  In  private 
practice  it  appears  to  me  unsuitable.  I  am  well  aware  that  with 
regard  to  these  points  the  mortality  has  of  late  diminished  considerably, 
especially  with  the  aid  of  antitoxin.  The  fact,  however,  remains  that  the 
accidents  so  candidly  published  by  Dr.  Lovett  and  others  are  grave  and 
numerous.  If  such  was  the  case  with  intubation  "performed  under 
most  favourable  circumstances,  as  far  as  a  specially  well-equipped 
hospital  and  very  experienced  attendants  went  "  (Lovett),  what  is  likely 
to  be  the  result  if  intubation  be  attempted  by  those  who  can  have  no 
special  experience,  called  as  they  are  to  employ  this  mode  of  treatment 
only  occasionally,  and  then  in  times  of  great  emergency  ?  I  am  aware 
that  these  last  words  apply  to  tracheotomy  also,  but  this,  I  submit, 
though  a  difficult  operation,  is  not  one  requiring  the  same  special 
experience  and  skill.  It  is  only  fair  to  add  that  the  introduction  of 
antitoxin  has  led  to  the  same  improvement  in  the  results  of  intubation 
for  diphtheria  as  it  has  in  those  of  tracheotomy  (p.  626). 

Dr.  T.  H.  Halsted  {New  York  Med.Journ.,  vol.  Ixv.,  No.  24,  1897) 
compared  intubation  before  and  after  the  introduction  of  antitoxin,  with 
the  following  conclusions  : — (i)  Laryngeal  diphtheria  in  any  epidemic 
is  never  mild,  but  has  always  had  a  mortality  of  from  90  to  95  percent., 
reduced  by  operation  to  from  72  to  76  per  cent.  (2)  His  report  shows 
a  mortality  after  intubation,  without  the  use  of  antitoxin,  of  76  percent. ; 
in  cases  of  intubation  treated  with  antitoxin  of  25  per  cent. ;  and  in 
cases  of  death  within  twenty-four  hours  of  injection  a  mortality  of  10 
per  cent.  The  reduction  of  the  mortality  from  76  to  10  per  cent,  is  to 
be  attributed  to  antitoxin.  (3)  Antitoxin  should  always  be  injected  as 
early  as  possible,  and,  in  laryngeal  cases,  without  waiting  for  the 
bacteriologist's  report.     If  this  be  done  it  will  usually  prevent  extension 
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to  tlip  larynx,  oi-,  if  tlic  liirviix  l)o  alrcjuly  invaded,  an  oarly  injection 
will  lVe(|uently  cure  without  an  <i))erHtion.  No  child  should  ix;  allowed 
to  die  of"  larynj^eal  stenosis  without  an  operation,  preterahly  intuhation  ; 
and  serum  should  ho  injected  at  once,  rej^ardloss  of  the  sta^'o  of  the 
disease,  as  most  desperates  cases  often  end  in  recovery. 

Dr.  F.  K.  Waxham  reports  {Arrhir.  l\rili(it.,  vol.  xv.,  Xo.  3,  1 898)  n 
series  of  29  consecutiv*!  intuhations  for  diphtheritic  laryngitis,  with  27 
recoveries,  all  havinj,'  heen  treated  with  antitoxin. 

Technique  of  Intubation. 

O'Dwyor's  Method. —  To  prevent  movements  of  the  child,*  it  is 
wrapped  securely  in  a  hlanket,  and  i)laced  in  an  upri<^ht  position  on  the 
lap  of  a  nurse,  the  head  resting  on  her  left  shoulder.  The  nurse 
ludds  the  cliild's  upper  linihs  securely  with  her  hands,  and  the  lower 
ones  with  her  knees.  An  assistant  standing  hehind,  and  to  the  left  of 
the  nurse,  holds  the  head  of  the  child  inclined  somewhat  hackwards, 
j)erfectly  steady,  and  towards  the  operator.  'J'he  latter,  seated  so  as 
to  face  the  patient,  opens  the  mouth  widely  with  a  gag.  At  this  stage 
the  struggles  of  the  cliild  may  so  increase  the  respiratory  distress  that 
instant  performance  of  tracheotomy  is  demanded.  Cardiac  syncope  is 
now  especially  to  be  feared.  The  operator  next,  while  his  right  hand 
holds  an  introducer  with  the  tube  of  appropriate  size  fitted  on  and 
threaded,  with  his  left  index  finger,  protected  with  a  finger-stall  or  a 
sealed  gauze-dressing,  hooks  up  the  epiglottis.  The  position  of  the 
glottis  being  thus  localised,  the  tube  is  carried  along  the  inner  side  of 
the  left  index,  and  then  downwards  and  forwards  by  raising  the  handle 
of  the  introducer,  which  must  be  carefully  kept  in  the  middle  line. 
AVlien  the  tube  is  in  place  the  left  index  finger  gently  pushes  it  down, 
and  at  the  same  time  the  introducer  is  withdrawn,  the  handle  being 
gradually  depressed.  George  Wright  {he.  supra  cit.)  gives  a  point  of 
much  practical  importance  liere  :  "  Any  difficulty  in  introducing  the 
tube  may,  we  have  found,  be  got  over  by  waiting  for  an  inspirator}' 
effort  on  the  part  of  the  patient,  and  then  slipping  in  the  tube."  With 
his  left  index  the  operator  then  makes  sure  that  the  tube  is  in  place,  by 
feeling  the  posterior  wall  of  the  larynx  between  his  finger  and  the  tube. 
If  this  is  not  the  case  the  tube  will  be  found  to  be  in  the  upper  part  of 
the  oesophagus ;  it  can  be  removed  by  the  string,  and  the  operation 
repeated.!  Expulsive  coughing  and  a  peculiar  rattling  of  mucus 
which  immediately  follow  the  introduction  of  the  tube  and  the  with- 
drawal of  the  finger  usually  denote  that  the  tube  is  safely  in  situ.  The 
gag  is  now  withdrawn,  and  the  cliild  allowed  to  breathe  quietly  for  a  few 
minutes.  If  there  be  no  obstruction  to  resjiiration  the  gag  is  again 
inserted,  and  the  left  index  finger  being  placed  on  the  head  of  the  tube, 
so  as  to  prevent  its  being  displaced,  the  thread  is  withdrawn.  George 
Wright  {loc.  supra  cit.)  is  of  the  opinion  that  "  it  is  much  better  not  to 
withdi'aw  the  thread,  so  as  to  facilitate  extraction  ;  usually  it  sets  up 
little  or  no  irritation." 


*  Dr.  Codd,  to  prevent  syncope,  introduces  the  tube  with  the  child  in  the  recumbent 
position. 

t  Dr.  Codd's  advice  here  is  to  be  remembered  :  "  If  you  fail  to  hook  up  the  epiglottis 
or  get  the  tube  into  the  larynx  at  the  first  effort,  withdraw  the  finger,  and,  after  a  short 
interval,  re-insert  it.     Do  not  make  prolonged  efforts." 
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Withdrawal  of  the  Tube. — Two  points  call  for  consideration  here  : 
(a)  tlte  date  at  u-hich  the  tube  may  he  dispensed  with  ;  (/?)  the  mode  of 
withdran-al  of  the  tube. 

(a)  The  date  at  whieh  the  tube  may  be  dispensed  with. — No  hard  and 
fast  rule  can  be  laid  down  here.  The  following  data  (F.  Wright,  loc. 
snjira  cit.)  will  help  in  a  decision  :  (i)  The  earlier  antitoxin  has  been 
administered,  the  earlier  will  the  membrane  be  loosened,  and  the 
sooner  ma}'  the  tube  be  removed.  (2)  A  temperature  falling  to  gg'^  or 
lower.  (3)  A  generally  satisfactory  condition  of  the  child.  (4)  If,  in 
spite  of  every  care  in  feeding  the  child,  both  in  the  recumbent  (p.  642) 
and  the  erect  position,  food  is  badly  taken,  this,  cceteris  jxi^'ibus,  is  an 
indication  for  removal  of  the  tube.  Dr.  Codd  (loe.  supra  cit.)  says  on 
this  i^oint,  "  As  a  general  rule  four  days  suffice  to  leave  the  tube  in, 
though  re-intubation  is  often  necessary."  Carefully  drawn-up  tables 
by  Dr.  Goodall  "  point  to  the  advisability  of  not  removing  the  tube  till 
the  lapse  of  from  thirty-six  to  sixty  hours." 

(ft)  The  mode  of  withdraical  of  the  tube. — This  is  somewhat  more 
difficult  than  intubation.  In  the  latter  the  operator  has  the  tube  under 
his  command ;  in  its  withdrawal  he  has  to  get  command  of  it  (F. 
Wright).  The  position  of  the  patient  being  the  same,  the  surgeon 
hooks  up  the  epiglottis  with  his  left  index,  and  rests  the  tip  of  the 
finger  on  the  posterior  part  of  the  head  of  the  tube.  The  curved 
extracting  forceps  is  passed  along  the  palmar  aspect  of  the  finger,  being 
kept  strictly  in  the  middle  line  until  it  reaches  the  tube  just  in  front  of 
the  finger.  The  handle  of  the  extractor  being  gently  raised,  its  point, 
aided  by  gentle  movements  of  the  left  index  finger,  now  finds  the 
entrance  into  the  tube  and  is  dropped  into  it.  The  right  thumb  now 
presses  on  the  sjiring,  separates  the  blades,  and  the  tube  is  withdrawn. 
Previous  to  introducing  the  extractor,  the  amount  to  which  its  point 
can  be  opened  out  must,  by  means  of  a  screw  on  the  under-surface  of 
the  instrument,  be  carefully  adjusted  to  the  size  required  for  the 
removal  of  the  tube,  otherwise  much  injury  may  be  inflicted  on  the  soft 
parts  about  the  upper  orifice  of  the  larynx. 

Intubation  in  Chronic  Stenosis. — The  tubes  for  the  treatment  of 
this  condition  are  made  in  vulcanite  as  well  as  in  metal.  Intubation 
by  means  of  these  tubes,  if  obtainable,  will  be  found  preferable  to  the 
use  of  the  gum-elastic  ones  of  Macewen  in  the  case  of  adults.  The 
full  account  already  given  above  will  suffice  here  also. 


OTHER    INDICATIONS    FOR    TRACHEOTOMY. 

(i.)  Syphilitic  and  Tubercular  Ulceration. — Of  these  tracheotomy 
is  the  more  frequently  called  for  in  syphilis,  in  which  also  it  is  decidedly 
more  useful.  The  conditions  which  demand  it  temporarily  are,  oedema 
of  the  glottis,  setting  in  on  old  mischief;  fibroid  thickening,  which 
may  later  yield  to  treatment ;  and  more  permanently,  probably,  deep 
ulceration,  necrosis,  and  cicatricial  contraction. 

In  tubercular  mischief,  tracheotomy  rarely  gives  much  relief, 
dyspnoea  being  now  a  rarer  misery  than  cough  and  difficulty  of 
swallowing,  both  of  which  are  conditions  which  may  be  intensified  by 
the  presence  of  a  tube. 
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(ii.)  Malignant  Disease  of  the  Larynx. — 'I'liis  siil)j('ct  is  coiisidored 
below  (p.  O54). 

I  would  tako  this  opijoituiiity  of  urging  strongly  that  in  all  cases  of 
tracheotomy  where  dyspiiu'a  is  present  or  likely  to  be  brought  on  by 
the  aniesthetie,  save  in  litth;  ehildren  (p.  631),  loeal  analgesia,  by  means 
of  eucaine  and  adrenalin,  should  bo  employed  (p.  C50).  I  refer 
especiall}'  to  traelieotomy  for  disease  of  the  larynx,  malignant  bron- 
clioeele,  and  other  growths  which  have  caused  narrowingof  or  a  liability 
to  spasm  ill  the  iiir-passages. 

(iii.)  Acute  Laryngitis. — The  rapidity  with  which  this  may  run  a 
fatal  course,  especially  after  exposure  to  cold  in  reduced  constitiiti(jns, 
is  well  known.  If  treatment,  including  scarification  of  the  arytffiuo- 
epiglottidean  folds  and  adjacent  parts,  fail  to  relieve  the  dyspnoea, 
tracheotomy  should  be  performed  at  once  to  meet  the  increasing 
exhaustion. 

(iv.)  Certain  Spasmodic  Affections — e.q.,  Thoracic  Aneurysm  and 
Tetanus. — Owing  to  tliese  diseasi^s  destroying  life  usually  in  other 
ways,  tracheotomy  is  rarely  called  for  here.  Occasionally,  however,  the 
laryngeal  dyspnoea  which  they  may  bring  about  calls  for  this  operation. 

Probably  there  is  no  form  of  dyspnoea  more  agonising  to  the  patient, 
ov  more  distressing  to  the  friends,  than  that  which  may  accompany 
thoracic  aneurysm.  The  surgeon,  however,  when  called  upon  to 
l)erform  trache(^tomy  in  one  of  these  terrible  cases,  nnist  remember  that 
the  dyspnoea  may  be  due  to  direct  pressure  upon  the  trachea  as  well  as 
to  pressure  or  irritation  of  the  laryngeal  nerves,  that  it  is  in  the  latter 
only  that  operation  will  give  relief,  and  that  the  difficulty  of  dis- 
tinguishing between  the  two,  though  much  diminished  by  the  lar3'ngo- 
scope,  is  not  entirel}'  removed. 

I  would  refer  my  readers  on  this  point  to  one  of  the  late  Dr. 
Bristowe's  interesting  Lumleian  Lectures,*  and  especially  to  the 
following  passage  :  *'  Destruction  of  the  functional  activit}'  of  one 
recurrent  laryngeal  nerve  is  attended  with,  of  course,  paralysis  of  the 
corresponding  vocal  cord  (which  can  be  recognised  by  means  of  the 
laryngoscope),  with  impairment  of  the  musical  quality  of  the  voice,  and 
apparently  with  some  difficulty  of  swallowing,  owing  to  the  tendency  of 
food  to  slip  into  the  trachea,  but  is  certainly  not  necessarily  attended 
with  stridor  or  dyspnoea ;  in  the  second  place,  compression  of  the 
trachea  involves  stridor  and  d3'spnoea,  which  is  often  paroxysmal  and 
is  liable  to  end  in  sudden  death,  but  does  not  itself  interfere  with 
intonation  or  phonation,  excepting  in  so  far  as  it  may  render  the  voice 
weak  by  diminishing  the  supply  of  wind  to  the  vocal  organ."  As  the 
paroxysmal  nature  of  the  dyspnoea  may  thus  be  met  with  in  cases  of 
l)ressure  on  the  air-tube  below  the  larynx  as  well  as  in  lai'yngeal 
dyspnoea,  the  chief  i)oints  to  rely  on  will  be  the  result  of  a  laryngoscopic 
examination  and  the  freedom  of  the  lungs  and  nir-tube  from  pres- 
sure.    Dr.  F.  de  H.  Hallf  thinks  that  "the  absence  of  respiratory 

*  Lancet,  May  18,  1879.  Dr.  Bristowe  went  on  to  show  that  the  exacerbations  of 
dyspnoea  iu  narrowing  of  the  trachea  may  be  due  partly  to  spasm  of  the  muscular  fibres, 
but  mainly  to  accumulation  of  mucus  below  the  narrowing,  and  to  the  difficulty  of 
dislodging  it  by  coughing. 

t  Clin.  Soc.  Tram.,  vol.  xix.  p.  82.  Quoting  from  Gerhardt  {Ijehrh.  d.  Aiixc,  Tlibingen, 
1871),  Dr.  Hall  points  out  that   in  a  case  of  aortic  aneurysm  thf  following  causes  for 
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excursions  of  the  larynx  "  jwints  to  the  cliief  impediment  heiiig  below 
the  glottis. 

With  regard  to  tracheotomy  in  tetanus,  tlie  same  warning  has  to  be 
given.  In  the  rarer  cases  in  which  tetanus  tlireatens  life  by  asphyxia 
and  not  by  exhaustion,  the  surgeon,  before  performing  tracheotomy, 
must  decide  where  lies  the  seat  of  the  asphyxia.  In  the  few  cases 
that  I  have  seen  in  which  asphyxia  closed  life  in  this  disease,  the 
asphyxia  was  due  to  spasm  of  the  muscles  of  respiration,  including  the 
muscles  of  inspiration  and  those  of  expiration — e.g.,  the  abdominal 
muscles  also.  The  fatal  spasm  thus  usually  not  lying  in  the  larynx, 
tracheotomy  seems  contraindicated,  unless  it  were  done  with  the  object 
of  relieving,  with  the  aid  of  artificial  respiration,  that  congested,  gorged 
condition  of  the  lungs  which  is  due  to  the  continued  spasm  of  the 
muscles  of  respiration.  And  it  is  to  be  feared  that  if  these  steps 
were  taken,  the  gentle  violence  of  artificial  respiration  would,  as  has 
happened  with  tracheotomy  itself  in  this  disease,  only  bring  on  further, 
and  perhaps  final  and  fatal,  spasms. 

(v.)  Scalds  of  the  Upper  Aperture  of  the  Larynx. — Tracheotomy 
is  here  usuall}^  deferred  until  late,  and  its  want  of  success  is  well 
known.  This  is  not,  however,  an  instance  of  cause  and  eifect,  the 
mortality  in  these  cases  being  rather  due  to  the  sliock,  pain,  and 
inability  to  take  sufficient  food.  Unless  the  patient  is  seen  late,  tracheo- 
tomy should  not  be  performed  in  these  cases  till  a  trial  has  been  made 
of  scarification,  or  rather  of  acupuncture,  by  means  of  a  guarded  bistour}' 
point,  of  the  mucous  membrane  of  the  epiglottis  and  the  glosso-epi- 
glottidean  and  arytseno-epiglottidean  folds,  the  left  forefinger  guiding 
the  point  of  the  instrument.  In  doing  this  the  surgeon  must  remember 
the  amount  of  dyspnoea  which  is  already  present,  and  the  certainty  that 
this  will  be  increased  by  the  struggles  of  the  child,  b_y  the  finger 
coming  in  contact  with  the  inflamed  parts ;  at  an}'  moment  the 
child  must  be  turned  on  its  side,  artificial  respiration  performed,  or 
tracheotomy  at  once  resorted  to. 

(vi.)  Foreign  Bodies  in  the  Air  Passages. — We  will  suppose  a 
child  brought  to  the  surgeon  with  a  history  of  having  swallowed  one 
of  the  usual  foreign  bodies.  Two  questions  now  call  for  an  answer: 
(i)  Is  there  a  foreign  body  at  all  in  any  part  of  the  air  passages  ?  and 

(2)  if  so,  where  is  it?  In  regard  to  the  first  question,  it  is  well  to 
remember  that  the  history  is  often  far  from  clear,  especially  in  children, 
and  the  symptoms  by  no  means  so  obvious  as  thej^  are  often  described 
to  be.  Thus,  the  chief  aids  in  distinguishing  the  entrance  of  a  foreign 
bod}'  from  such  a  disease  as  membranous  laryngitis  are  the  sudden 
onset  and,  not  unfrequently,  the  well-marked  intermissions.  The 
symptoms  characteristic  of  the  entrance  of  a  foreign  body  into  the 
larynx — viz.,  the  urgent  dyspnoea,  the  cj'anosis,  the  struggling  against 

dyspnoea  (Sir  D.  Powell,  Reynolds'  Syst.  of  Med.,  vol.  v.  p.  32)  may  all  be  present 
together  :  (i)  Undoubted  paresis  of  the  abductors  of  the  cords.  (2)  Though  the  necropsy 
may  "not  show  any  very  distinct  bulging  inwards  of  the  trachea,  the  aorta  and  sac 
being  emptied  of  blood,  yet  1  can  readily  believe  that  during  life,  when  these  parts  were 
distended  with  blood,  considerable  pressure  was  exerted  on  the  trachea,  and  that  this 
narrowing  led  to  accumulation  of  the  tough    mucus  which   so   bothered   the  patient." 

(3)  Gairdner  (^Clhi.  Med.,  p.  486)  states  that  paroxysms  of  dyspnoea,  closely  resembling 
those  of  asthma,  may  be  occasioned  by  compression  of  one  of  the  pulmonary  plexuses, 
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iuipciidin^'  dciifli — may  not  Ix'  ^ot  at  on  acu-ouiit  ol'  tlio  ymitli  (tf  tlie 
j)atient,  or  liccauso  no  ono  saw  the  onset ;  wliili;  if  the  body  lias  passed 
iVoni  tho  larynx  into  the  trachea,  or  into  ono  bronchus,  the  dyspnoea, 
brassy  con{j[li,  and  alteration  in  the  voice  may  all  have  disappeared 
before  the  surgeon  sees  the  child,  and  yet  he  will  be  expected  to  give  a 
definite  oi)inion,  A^ain,  the  liody  may  have  been  coughed  up,  or 
perhaps  swallowed.  l''iMally,  in  adults,  usually  hysterical  and  egotistical 
women,  who  come  with  a  history  of  cancer,  dysiihagia,  ike,  owing  to  a 
pin  which  they  aver  to  be  in  their  throats,  the  diagnosis  will  sometimes 
be  far  from  easy.* 

Having  settled  that  a  foreign  body  is  really  present,  the  surgeon, 
unless  tracheotomy  is  urgently  called  for,  tries  to  decide  w'here  the 
body  is  lodged.  A  careful  examination  should  be  nuide  in  a  good 
light,  with  a  iinger  in  the  fauces,  the  laryngosc(jpe  being  employed 
when  feasible,  any  information  about  the  size  and  nature  of  the  body 
having  been  previously  obtained. 

(a)  A  large  or  irregular  body,  such  as  bolted — i.e.,  unmasticated — 
food,  or  artificial  teeth,  usually  lodges  above  the  upper  aperture  of  the 
larynx,  and  causes  urgent  and  often  fatal  dyspna:'a.  If,  however,  the 
first  attack  be  survived,  bodies  of  considerable  size — e.f/.,  a  plate  with 
one  or  two  false  teeth,  or  a  halfpenny — may  lodge  near  the  base  of  the 
epiglottis  and  arytreno-epiglottidean  folds  for  a  ver}'  considerable  time. 

Such  cases  should  be  treated  by  laryngotomy  to  meet  the  urgent 
dyspnrea,  and  extraction  of  the  bodies  either  by  the  finger,  or  appro- 
priate forceps,  or  jirobangs. 

(/?)  A  small  and  light  body,  e.ri.,  a  bead,  a  pea,  or  more  likely  an 
irregular  one,  as  a  bit  of  nutshell,  may  stick  in  the  rima  or  ventricle 
of  the  larynx.  If  the  first  urgent  symptoms  pass  ofi"  without  opera- 
tion, f  the  position  of  the  body  will  be  pointed  to  by  the  shortness  of 
the  intermissions  between  the  attacks  of  spasm,  and  by  the  pain  and 
the  marked  alteration  of  the  voice. 

The  treatment  here  would  be,  first,  to  perform  a  high  tracheotomy 
(p.  630),  and  to  dislodge  the  bod}'  from  below  with  a  female  catheter 
or  a  bougie  of  appropriate  size,  the  cricoid  cartilage  being  divided  if 
needful.  If  the  body  cannot  be  dislodged  in  this  T\-ay,  a  partial  or 
complete  thyrotomy  (footnote,  p.  620)  must  be  performed  (p.  660). 

The  following  is  an  instance  of  a  simple  method  of  removing  a 
foreign  body  from  the  sub-glottic  region  (Dr.  Walker  Downie,  Glasgow 
Med.  Jonrn.,  Dec,  1904,  p.  447) : — 

The  child  was  two  years  old.  Fifteen  days  before,  noisy  breathing  was  noticed  soon 
after  she  had  eaten  an  apple.  There  was  no  couo^h.  no  dyspnoea,  no  dysphonia.  but  the 
respirations  were  very  noisy,  and.  while  air  seemed  to  enter  the  lungs  equally,  there  was 
a  little  more  diaphragmatic  effort  than  is  usual  in  a  healthy  child.  No  body  could  be  seen 
after  the  performance  of  tracheotomy,  but  when  a  narrow  strip  of  gauze  introduced  by  the 

*  I  would  refer  my  readers  to  some  instructive  remarks  by  Mr.  Lund  on  the  delusive 
impressions  which  may  arise  from  the  imagined  swallowing  of  false  teeth,  &c.  (^IIunt.Lect., 
1885,  p.  34). 

t  Occasionally,  when  the  body  is  in  the  ventricle,  the  consequences  may  be  very 
slight  for  a  long  time,  especially  if  it  is  smooth  and  soon  coated  with  mucus,  and  partly 
encapsuled.  Mr.  Durham  (^Syst.  Surg.,  vol.  i.  p.  760)  mentioned  a  case  of  Desault's  in 
which  a  patient,  with  a  cherry-stone  in  one  of  the  ventricles,  refused  operation  and  lived 
for  two  years,  death  then  taking  place  from  laryngeal  disease. 
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wound   was  slowly  pulled  up  into  the  mouth,  two  portions  of  the  seed-envelope  (if  an 
apple  were  caught  in  the  meshes  of  the  gauze.     An  uninterrupted  recover}'  followed. 

(y)  If  the  body  passed  through  the  larynx  it  will  depend  mainly  on  its 
outline  and  weight  whether  it  remain  in  the  trachea  or  i:)ass  into  one 
of  the  bronchi.  Thus,  if  it  be  light  and  smooth — e.g.,  a  cherry-stone — 
it  may  frequently  shift  its  position,  and  then,  from  time  to  time,  rising 
into  the  larynx,  cause  spasm,  and  thus  attacks  of  urgent  dyspnoea,  with 
paroxysmal  cough  and  temporary  aphonia. 

In  such  cases  tracheotomy  should  be  performed  with  a  free  opening 
into  the  air-tube,  this  being  kept  open  by  stout  silver-wire  ligatures 
passed  through  the  edges  of  the  wound  and  tied  behind  the  neck,  or  a 
dilator  such  as  Mr.  Golding  Bird's  may  be  inserted. 

(8)  If  the  bod}'  be  smooth  and  heavier  it  will  probabl.y  fall  into  one  of 
the  bronchi.     This  subject  is  dealt  with  separately  (p.  652). 

Finally,  I  would  urge  the  advisability  of  an  early  tracheotomy  when 
there  is  any  reason  to  believe  that  there  is  a  foreign  body  in  the  air 
passages,  even  if  no  urgent  symptoms  be  present.  Dyspnoea  ma}'  come 
on  suddenly  at  night,  and,  if  not  fatal,  may  cause  the  shifting  of  a 
foreign  body  from  a  favourable  to  an  unfavourable  site — e.g.,  from  the 
upper  part  of  the  trachea  to  a  bronchus.  If,  after  deciding  that  a 
foreign  body  is  present,  the  surgeon  do  not  perform  tracheotomj' 
before  he  leaves  the  patient  (a  step  to  be  always  taken  if  he  lives  at  a 
distance),  he  should  arrange  for  the  instruments,  &c.,  being  ready  at 
hand  for  any  emergency. 

Tracheotomy  under  Local  Analgesia. — Before  leaving  the  subject 
of  tracheotomy,  the  above  must  be  referred  to,especi^ill_y  in  its  reference 
to  cases  of  chronic  stenosis  of  the  larynx.  While  I  am  not  in  favour 
of  performing  delicate  openitions  under  local  analgesia  where  a  general 
ansesthetic  can  be  given  hy  skilled  hands,  it  is  certain  tliat  in  some 
cases  the  risk  of  the  operation  is  greatly  increased  by  the  use  of  a 
general  anaesthesia.  I  refer  to  cases  where  a  patient,  who  has  been 
obliged  to  keep  in  one  position  in  order  to  facilitate  his  breathing,  has 
a  sudden  attack  of  urgent  dyspnoia  when  he  is  placed  in  the  position 
for  tracheotomy.  Again,  in  some  cases  of  marked  stenosis,  general 
ana>sthesia,  by  abolishing  the  voluntary  respiratory  movements,  may 
render  it  impossible  for  sufficient  air  to  be  drawn  through  the  narrowed 
larynx.  B.  Friinkel  called  attention  (Beii.  Klin.  Wocli.,  June  6,  i8g8) 
to  the  value  of  cocaine  in  such  cases.  He  injected  a  20  per  cent, 
solution  in  two  places,  or  a  10  per  cent,  in  four  places.  In  children, 
only  the  10  per  cent,  solution  should  be  used.  In  a  few  minutes 
tracheotomy  can  be  performed  painlessly.  Friinkel  never  found  that, 
under  cocaine,  it  was  necessary  to  complete  the  operation  in  a  hurry 
owing  to  threatening  asphyxia.  He  had  thus  performed  tracheotomy 
in  17  adults — in  5  for  laryngeal  syphilis,  in  6  for  tubercular  laryngitis, 
in  4  for  carcinoma,  in  i  for  chronic  laryngitis,  and  in  i  for  stenosis 
after  attempted  suicide.  In  two  other  cases  tracheotomy  was  per- 
formed for  acute  disease.  In  four  cases  chloroform  was  used,  as 
well  as  cocaine.  After  a  certain  amount  of  anesthesia  had  been 
induced,  cocaine  was  injected,  and  the  tracheotomy  performed  during 
partial  narcosis. 

Dr.  St.  Clair  Thomson  calls  attention  to  the  advantages  of  local 
analgesia  by  cocaine  and  adrenalin  (Brit.  Med.  Journ.,  Oct.  14,   1905). 
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Tlic  i'olluwiiit,'  are  the  details  of  his  iiKitliod  : — "  The  first  and  most 
important  point  is  to  limit  the  amount  of  cocaine*  em])h)ved.  I  have 
never  excee(U'd  i  c;.'.  (1  f^r.),  ftiid  have  never  seen  tlie  slif^'htest  toxjemia 
from  this  dose.  In  nniny  cases  half  the  quantit^'has  suiliced.  A  tabloid 
containin}^  cocaine  hydrocldoride  ^  pr.,  morphine  h^'drocliloride  t^,,  fi^r., 
and  chloride  of  sodium  }^  pr.  is  (lissolvcd  in  56  minims  of  sterilised 
water.  To  this  adrenalin  chlorid(>,  i  in  1,000,  is  added  in  the  i)ro- 
portion  oi'  i  in  15,  so  that  4  minims  of  adrenalin  would  Ix;  contaiix-d  in 
60  of  the  prepared  li(piid.  The  skin  over  the  trachea  having  been 
purified,  a  drop  of  pure  carbolic  acid  is  deposited  on  it  at  the  two 
extremities  of  the  proposed  incision — tiiat  is,  for  hif,di  tracheotomy, 
over  the  centre  of  the  thyroid  cartilage  and  over  the  situation  of  the 
thyroid  isthmus;  and,  for  low  tracheotomy,  at  the  level  of  the  cricoid 
cartilage  and  over  the  manulirium  sterni.  The  slight  eschars  pro- 
duced are  useful  guides  in  indicating  the  situation  and  extent  of 
incision  through  the  skin,  and  they  render  it  so  insensitive  that  the  first 
prick  of  the  needle  is  scarcely  felt.  Or  chloride  of  ethyl  may  he 
sprayed  on  the  skin.  I  have  used  the  usual  needle  of  an  ordinary 
hypodermic  syringe,  about  l\  inches  in  length.  It  is  always  at  hand 
in  emergency,  and  a  good  length  of  skin  can  be  threaded  on  it ;  or  the 
antitoxin  syringe,  with  its  2-incli  needle,  can  be  employed.  The 
needle  having  been  thrust  a  very  short  way  into  the  cutis,  through  the 
sjjot  stained  by  the  pure  carbolic  acid,  a  drop  of  the  lotion  is  extruded, 
and  a  pause  made  to  allow  of  its  local  action.  This  permits  of  the 
needle  being  painlessly  pushed  a  little  further  and  another  drop  being 
expelled.  The  process  is  repeated  at  short  intervals  until  the  wliole 
length  of  the  needle  has  been  introduced.  The  proceeding  is  then 
repeated  from  the  other  carbolic  spot.  This  injection  should  be  carried 
out  slowly,  to  allow  of  absorption  and  so  avoid  the  painful  feeling  of 
distension. 

"It  is  important  to  give  sufficient  time  for  the  solution  to  act,  and  dis- 
appointing results  are  frequently  encountered  by  those  who  are  impa- 
tient. At  least  twenty  minutes  are  required  to  obtain  satisfactory  anal- 
gesic and  hiEmostatic  effects.  The  track  of  the  injection  is  then 
generally  blanched  as  if  frozen,  and  it  will  be  found  that  all  the 
incisions  are  perfectly  painless,  particularl3'if  a  very  sharp  knife  is  used. 
The  only  discomfort  exijerienced  is  in  any  dragging  or  tearing  move- 
ments during  blunt  dissection  of  the  layers  of  fascia.  .  .  .  The  haemo- 
static effect  is  remarkable.  Unless  the  thyroid  veins  of  the  isthmus 
are  cut  across,  no  vessel  requires  clamping,  and  sponging  is  hardly 
needed.  The  adrenalin  also  appears  to  remove  any  remote  chance 
there  ma}'  be  of  such  a  small  dose  of  cocaine  producing  any  depressing 
action,  and  as  never  more  than  four  drops  of  it  are  used,  there  is  no 
possibility  of  excessive  vaso-constrictor  action.  Although  I  prepare  60 
minims  of  solution,  the  whole  amount  is  not  always  required." 

The  clear  details  given  above  will  be  helpful  to  those  surgeons  who 
are  about  to  use  local  anfesthesia  in  the  cases  to  which  I  have  referred, 
such  as  partial  th3'roidectomy  in  exophthalmic  goitre  and  tracheotomy 


*  Eucaine  as  advocated  by  Mr.  Barker  (p.  652)  is  far  preferable.  As  a  10  per  cent. 
solution  of  this  drug  is  its  maximum,  it  is  only  when  a  stronger  solution  is  required  that 
cocaine  is  to  be  added. 
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where  dyspnoea  is  alread}'  present,  or  where  it  is  likel}'  to  arise  if  a 
general  anaesthetic  be  given.  With  regard  to  the  use  of  local  anaesthesia 
in  children,  especially  when  dyspnoea  is  already  present,  Dr.  St.  Clair 
Thomson,  following  Frankel  in  some  of  his  cases,  suggests  tliat  only 
sufficient  chloroform  he  given  to  quiet  the  child,  the  cocaine-adrenalin 
injection  being  then  made.  For  my  own  part,  I  sliould  greatly  prefer 
at  this  age  the  administration  of  a  little  chloroform  b}'  careful  hands, 
as  long  as  certain  common-sense  precautions  are  taken.  Of  tliese  the 
chief  are,  allowing  the  child  to  commence  the  inhalations  in  a  comfort- 
able position,  not  straightening  out  the  neck  until  sufficient  insensibility 
has  been  produced,  and  not  commencing  the  administration  until  the 
surgeon  is  ready  to  proceed  at  a  moment's  notice. 

Dr.  St.  Clair  Thomson  acknowledges  his  indebtedness  to  Mr. 
Barker's  excellent  paper  on  Local  Analgesia  {Brit.  Med.  Journ.,  1904, 
Yol.  ii.  p.  1682). 

The  following  solution  is  recommended  by  Mr.  Barker  : — 
"  Distilled  water  .  .  100  c.cm.     =     3^  oz. 

/3  eucaine  .          .  .  0'2  gram     =      3  grains. 

Sodium  chloride  .  .  o'8  gram    =   12  grains. 

I  pro  mille  adrenalin  chloride  solution  .  TT].  x. 
The  actual  strength  in  this  solution  is  i  in  200,000.  All  this  quantit}' 
of  fluid  can  be  used  in  an  ordinary  case  if  necessar}',  and  is  quite 
sufficient  for  most.  But  I  have  often  injected  twice  as  much  when 
large  areas  had  to  be  dealt  with,  and  have  seen  no  ill  results  from  the 
six  grains  of  eucaine  or  ITT.  xx.  of  adrenalin."  A  little  light  food 
should  be  taken  before  the  local  analgesia. 
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Amongst  these  may  be  tracheotomy  tubes, *especially  ill-made  ones  ; 
tubes  worn  too  long,  particularly  if  a  low  operation  has  been  done 
(p.  630)  ;  pebbles ;  fruit-stones ;  parts  of  toy  wliistles  ;  pieces  of 
nutshell,  &c..  Sec. 

Site  of  Lodgment. — From  the  statistics  of  Bourdillat  (Cohen,  loc. 
supra  cit.),  Gross  (Durham,  Syst.  oj  Surg.,  vol.  i.p.  758),  and  Goodall, 
it  would  appear  that  the  trachea,  larynx,  and  right  bronchus,!  owing  to 

*  Dr.  Cohen  [Internat.  Eru-ycl.  Snrg.,  vol.  v.  p.  665)  thus  speaks  of  the  frequency  with 
which  these  bodies  have  slipped  in  when  ill  made  or  corroded  :  "  This  source  of  the 
accident,  so  readily  avoided  by  proper  circumspection  and  admonition,  is  so  inexcusable 
that  I  desire  to  emphasise  the  point  with  quite  an  array  of  references"  {l-v.). 

f  While  this  is  the  rule,  Dr.  Cheadle  and  Sir  T.  Smith  reported  {Lancet,  Jan.  14, 
1888)  a  case  of  occlusion  of  the  left  bronchus  by  a  metal  pencil-cap  in  a  girl  aged  9. 
Urgent  dyspnoea  followed  at  once,  relieved  by  the  passage  of  an  oesophageal  probang,  the 
foreign  body  being  believed  to  have  entered  the  stomach.  There  was  great  pain  at  the 
time,  and  violent  cough.  By  the  eleventh  day  there  was  evidence  of  almost  complete 
collapse  of  the  left  lung,  this  having  commenced  on  the  fourth  day.  There  was  no 
dyspnoea,  but  occasional  short  cough.  The  cap  was  believed  to  have  lodged  at  the  end  of 
the  left  bronchus.  Tracheotomy  was  performed  through  the  thyroid  isthmus,  divided 
between  two  ligatures.  The  trachea  was  freely  opened,  and  its  edges  sutured  to  the  skin 
A  long  probe  detected  the  cap  in  the  position  diagnosed,  with  the  open  end  uppermost. 
It  was  easily  extracted  with  suitably  curved  forceps.     A  good  recovery  followed. 
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its  larger  si/e,  uiul  thu  septum  being  a  little  to  the  left,  uro  the  most 
likely  places  in  which  a  foreign  body  will  be  arrested. 

Kridi'iice  of  a  Foreiijn  Bmlt/  hacin;/  Lnhjed  in  a  Bronrhus. — Perhaps 
there  may  be  a  history  of  a  foreign  body  held  in  the  nKmth  ;  pain,  dull 
and  heavy,  behind  the  sternum,  at  about  its  junction  with  the  second 
right  costal  cartilage*  ;  shortness  of  breath  ;  cough  ;  expectoration  ; 
more  or  less  diminution  of  breath  sounds  over  a  portion  of  the  chest 
wall!  ;  rales;  increased  breath  sounds  on  the  opposite  side;  and,  later 
on,  evidence  of  intlannuation  and  destruction  of  lung  tissue. 

Treatment. — A  low  tracheotomy  (p.  630)  should  be  performed  at 
once,  anil  with  as  free  an  opening  as  possible.  The  edges  of  the  incised 
trachea  being  held  open  with  sutures  of  wire  (not  too  fine),  inversion 
and  succussion  should  be  tried,  and  a  feather  or  probe  passed  in  order 
to  excite  cough. 

If  provided  with  suitable  instruments  (see  below)  the  surgeon  may 
at  once  proceed  to  attempts  at  extraction,  but  it  is  well  to  remember  the 
fact  pointed  out  by  Mr.  Durham  {lac.  supra  cit.,  pp.  769,  770)  that  in  a 
large  proportion  of  the  cases  which  have  done  well  expulsion  has  not 
been  etiected  until  some  time  after  the  operation,  t  Whenever  a  fit  of 
coughing  brings  the  body  into  view,  the  next  inspiration  will  draw  it 
back  again,  so  that  careful  watching  and  prompt  use  of  forceps,  &c., 
will  be  required. 

If  from  its  shape,  or  from  the  interval  which  has  elapsed,  the  body  is 
too  firmly  impacted  to  be  expelled  by  exciting  coughing,  the  following 
instruments  should  be  resorted  to — viz.,  Gross's  flexible  German-silver 
tracheal  forceps,  long  and  slender  and  easily  bent  into  any  curve ;  or 
Durham's  forceps,  equally  flexible  and  giving  a  better  grip.  Another 
forceps  which  has  proved  itself  most  useful  in  these  cases  is  Tait's 
alligator  forceps  (see  section  on  cholecystotomy).  Mr.  R.  Anderson,  of 
Nottingham,  gives  an  instance  of  this  {Brit.  Med.  Journ.,  April  12, 
1902)  in  the  removal  of  a  nail  from  the  right  bronchus  of  a  child  set.  2  J. 

The  Rontgen  rays  showed  the  presence  of  a  nail — this  had  been  "  swallowed  "  six 
months  previously — a  little  to  the  right  of  the  middle  line,  passing  downwards  and  out- 
wards from  the  level  of  the  third  costal  cartilage.  After  the  performance  of  a  high 
tracheotomy  the  nail  was  felt  with  a  probe  3|  inches  from  the  wound.  After  unsuccessful 
attempts  with  other  forceps,  the  foreign  body  was  easily  extracted  with  alligator  forceps. 

*  The  division  of  the  trachea  is  opposite  the  spine  of  the  third,  in  some  cases  the 
fourth,  dorsal  vertebra.  In  front,  this  division  is  on  the  level  of  the  junction  of  the  first 
with  the  second  bone  of  the  sternum.  The  root  of  the  spine  of  the  scapula  is  on  a  level 
with  the  third  intercostal  space.  A  stethoscope  placed  here  would  cover  the  bronchi, 
more  especially  the  right  (Holden). 

t  "  Obstruction  of  the  left  bronchus  usually  produces  absence  of  respiration  over  the 
entire  lung  of  that  side,  but  occlusion  of  the  right  bronchus  usually  produces  absence  of 
respiration  over  the  lower  lobe  of  that  side  only,  the  division  of  the  bronchus  taking  place 
much  nearer  the  bifurcation,  and  the  foreign  body  rarely  lodging  above  the  point  of 
division  "  (Dr.  Cohen,  loc.  supra  cit.,  p.  671). 

X  Thus,  in  a  case  of  Dr.  Smith's  at  Halifax  [Lancet,  1876,  vol.  ii.  p.  148),  a  boy, 
aged  8,  swallowed  a  whistle  (as  thick  as  a  penholder,  and  about  half  an  inch  long)  on 
Jan.  8  ;  it  was  not  expelled  till  May  7,  the  child  having,  for  the  previous  six  weeks, 
had  increasing  cough  and  expectoration  with  progressive  emaciation.  The  boy  recovered, 
and  Dr.  Smith  draws  attention  to  the  fact  that,  owing  to  the  very  slight  discomfort,  it  is 
doubtful  if  the  cause  would  have  been  recognised  if  the  impacted  body  bad  not  produced 
a  whistling  sound,  and  thus  demonstrated  its  presence. 
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The  nail  lay  head  downwards.  No  sutures  were  inserted.  The  recovery  was  uninterrupted. 
The  absence  of  any  physical  signs  enabling  Mr.  Anderson  to  say  in  which  bronchus  the 
nail  lay  was  perhaps  explained  by  its  lying  obliquely. 

Mr.  W.  M.  AVillis  (Lancet,  190i,  vol.  ii.  p.  1641)  mentions  another  case  in  which  the  same 
forceps,  after  a  low  tracheotomy  in  a  child  aged  7,  quickly  removed  a  fruit  stone  from 
the  right  bronchus. 

Failing  the  above,  stout  silver  or  copper  wire  should  be  bent  into  the 
form  of  a  blunt  hook,  or  a  long  probe  fashioned  into  the  same  shape.* 
The  above  instruments  are  first  used  as  sounds  and  searchers,  aided  by 
the  forefinger,  which  can  be  passed  as  far  as  the  bifurcation  of  the 
trachea  and  the  orifice  of  each  primary  bronchus,  as  pointed  out  by 
Dr.  Sands,  quoted  by  Mr.  Durham  (loc.  supra  cit.,  p.  771). 

The  operation  should  not  be  too  prolonged,  especially  if  the  parts  are 
inflamed.  When  this  condition  has  subsided,  spontaneous  expulsion  will 
often  take  place.  Prof.  Annandale  {Med.  Times  and  Gaz.,  Feb.  27,  1875) 
recommends  that  this  be  promoted  by  the  patients  taking  a  deep  inspira- 
tion ;  the  surgeon  then  closes  the  tracheotomy  wound  till  expiration, 
thus  rendered  more  violent,  follows,  and  often  drives  out  the  body. 

EXTRA-LARYNGEAL  OPERATIONS  FOR  REMOVAL  OP 

GROWTHS  OF  THE  LARYNX,  EXCISION  OF  THE  LARYNX, 

PARTIAL  AND  COMPLETE. 

It  will  be  seen  from  the  remarks  made  below  that  the  value  of  some  of 
these  operations  is  bHW  sub  judice  ;  much  of  the  following  will,  therefore, 
require  confirmation. 

Indications. — Carcinoma  and  sarcoma  of  the  larynx,  especially  if 
intra-laryngeal  in  origin,  and  remaining  so.  This  being  the  chief  and 
almost  the  only  indication  for  operative  interference,  any  others  wall  be 
very  briefly  alluded  to  (p.  676). 

The  following  questions  call  for  an  answer  when  the  question  of 
operative  interference  arises  in  the  case  of  growths  of  the  larynx:  A.  Is 
the  disease  malignant  ?  B.  Hoiv  far  has  it  advanced  ?  C.  7s  it  noio 
intra-  or  extra-laryngeal,  and  ivhere  did  it  originate  1  D.  Which  of  the 
following  operations  is  tlie  wisest  to  he  prepared  for  when  tlie  local  con- 
dition of  tlie  growth  and  the  general  condition  of  the  patient  are  duly 
weighed,  thyrotomy,  removal  of  the  larynx,  partial  or  complete,  trans-hyoid 
pharyngotomy,  or  a  palliative  tracheotomy  '}  To  give  any  helpful  answer 
here,  (i)  the  results  of  these  operations  and  (2)  the  after-condition  of  the 
patients  have  to  be  duly  weighed.  There  is  scarcely  any  decision  in 
surgery  which  is  so  beset  with  difficulties. 

A.  7s  the  case  one  of  malignant  disease  ?  and,  if  so,  B.  how  far  has  it 
advanced  ?  The  impossibility  of  always  deciding  early  and  positively 
whether  a  growth  in  the  larynx  is  malignant  by  the  laryngoscope 
alone  was  i^roved  by  the  case  of  the  late  Emperor  of  Germany.     As  in 

*  Mr.  Hulke  (Lancet,  1876,  vol.  ii.  p.  785)  used  a  long  piece  of  German-silver  wire,  one 
end  of  which  was  formed  into  a  blunt  hook  about  one-eighth  of  an  inch  long,  and  the  wire 
again  bent  about  an  inch  and  a  half  above  this,  at  an  angle  roughly  estimated  as  that 
which  the  right  bronchus  and  trachea  include.  The  other  end  was  fashioned  into  a  large 
loop,  the  plane  of  which  coincided  with  that  of  the  tracheal  end  of  the  wire  beyond  the 
angle,  and  thus  allowed  it  to  be  guided  into  the  right  bronchus. 
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the  case  of  the  tongue,  in  11  cerliiin  ijropoition  ol  cases  it  is  impossible 
to  say  whether  the  trouble  is  pai)illoinatous  or  epithelioniatous,  if  tlie 
fornier  whether  it  is  in  tlie  i)re-cancerous  condition,  i.e.,  its  base  richly 
cellular;  in  other  occasional  cases,  as  in  the  tongue,  whether  an  ulcer  is 
carcinoinntous,  syphilitic,   or  tuberculous.* 

This  dilliculty  raises  the  (juestion  of  the  value  of  previous  iiitra- 
lar^yngeal  removal  of  portions  of  the  growth  for  examiiuition.  As  in 
the  tongue,  there  are  certain  cases  in  which  this  step  will  not  clear  up 
the  doubt,  either  because  the  incision  does  not  happen  to  have  been 
made  deep  enough  to  reach  the  part  where  nialignanc}^  is  present, 
or  because  it  has  entered  a  part  adjacent  to  it.  Moreover,  this  mode 
of  intra-laryngeal  removal  of  bits  of  growth  is  not  without  its  risks. 
l)r.  Newman,  of  Glasgow,  sounded  the  following  note  of  warning 
{Clin.  Soc.  Trans.,  vol.  xxii.)  :  **  Intra-laryngeal  excision  for  micro- 
scopic purposes  exposes  the  patient  to  very  serious  dangers  by 
increasing  the  rapidity  of  secondary  new  formations.  The  incision 
of  a  cancerous  growth,  or  its  partial  removal,  has  justly  been  regarded 
as  a  most  dangerous  procedure,  probably  because  the  absorption  of  the 
infective  material  takes  place  rapidly  from  a  wounded  surface.  For 
instance,  judging  from  my  own  experience  of  other  similar  cases,  I 
should  say  that  neither  in  case  2  nor  3  would  the  lymphatic  glands 
have  become  involved  for  months  had  I  not  removed  portions  of  the 
growth  w'ith  forceps.  In  both  cases  the  tumour  was  limited  in  size, 
and  in  both,  within  a  very  short  time  of  the  intra-laryngeal  operation, 
the  lymphatic  glands  became  involved.  .  .  .  AVhile  conscious  of  the 
value  of  removing  portions  of  a  laryngeal  neoplasm  for  diagnostic 
purposes,  I  desire  to  express  my  strong  conviction  that  it  should  not 
be  resorted  to  in  cases  suspected  to  be  cancer  unless  the  patient  is 
willing  to  have  a  radical  operation  performed  immediatel}'  after  the 
diagnosis  is  completed."  As  bearing  on  this  subject,  I  may  refer  my 
readers  to  the  case  mentioned  at  p.  221, 

In  the  third  edition  of  this  book  I  urged  early  thyrotoni}',  a  step 
advocated  in  1889  by  Mr.  Butlin,  who  has  done  more  than  any  one 
else  to  elaborate  this  operation. 

It  seems  to  me  that  we  should  face  this  difficulty,  which  will  always 
lie  before  us,  in  the  same  way  as  we  do  elsewhere.  Where  a  patient 
has  suspicious  symptoms,  especially  at  a  suspicious  age — e.g.,  altera- 
tion in  the  voice,  "soreness,"  pain,  cough,  hiemorrhage,  interference 
with  breathing  or  swallowing — we  should  adopt  the  same  steps  which 
stand  us  in  such  good  stead  in  cases  of  doubtful  malignant  disease 
elsewhere,  and  explore.  Where  such  interests  are  at  stake,  there 
should  be  no  hesitation  in  advising  opening  of  the  thyroid  cartilage 
and  examination  of  the  larynx.     If  the  growth  is  malignant,  one  of  the 

*  In  Mr.  Butlin's  words,  "  There  are  three  classes  of  cases,  the  first  in  which  every  one 
can  make  a  diagnosis,  the  second  in  which  the  more  experienced  can  make  it,  and  the 
third  class  in  which  the  conditions  are  so  obscure  that  no  one  can  make  a  diagnosis  unless 
the  larynx  is  opened,  and  in  some  of  which  it  is  even  then  difficult  to  say  what  the  nature 
of  the  disease  is."  Dr.  C.  Jackson,  of  Pittsburg  (loc.  infra  cit.),  considers  the  last  class 
"  an  exceedingly  small  one  if  we  are  allowed  to  exclude  syphilis  by  the  therapeutic  test." 
On  this  point  he  warns  us  that  potassium  iodide  may  cause  acute  oeilema  in  specific, 
malignant,  and  tubercular  disease.  He  has  had  to  perfoim  tracheotomy  for  this  seven 
times.     His  remarks  on  diagnosis  ai'c  very  full  and  helpful. 
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operations  mentioned  above  should  be  proceeded  with  at  once,  or  a 
preliminary  tracheotomy  alone  performed  at  this  stage.  If  the  disease 
is  not  malignant,  it  will  very  likely  be  the  better  for  local  treatment, 
which  can  now  be  eliectually  applied.  If  the  thyroid  cartilage  be  very 
carefully  divided  in  the  middle  line,  and  no  further  operation  done,  we 
know  from  our  experience,  in  adopting  a  similar  step  for  the  removal 
of  certain  foreign  bodies,  that  no  harm  will  happen  to  the  cords,  while 
the  relief  to  the  patient's  mind  will  be  enormous.  It  is  only  by  this 
early  and  complete  exploration  that  we  can  hope  to  attack  the  disease 
in  a  stage  when  it  can  be  entirely  removed. 

B.  How  far  is  the  disease,  if  malignant,  advanced  ?  To  this, 
again,  an  answer  can  only  be  given  by  thyrotomy.  Here  the  warning 
of  Sir  F.  Semon  {Brit.  Med.  Journ.,  Oct.  31,  1903,  p.  11 16)  is  to  be 
remembered,  that  when  the  larynx  is  opened  the  disease  is  almost 
always  found  to  be  much  more  advanced  than  one  would  have  thought 
from  the  laryngoscopic  inspection. 

C.  Is  the  disease  intra-  or  extra-laryngeal  .^  The  importance  of  this 
distinction — one  not  always  possible  to  make — is  enormous,  owing  to 
its  bearing  on  the  severity  of  the  operation  and  its  results,  immediate 
and  later. 

Under  the  term  intrinsic  carcinoma  should  be  included  thos'e  cases  in 
which  the  disease  has  begun  in  and  is  confined  to  the  cavity  of  the 
larynx  proper  from  the  cords  downwards.  The  extrinsic  group  should 
include  these  cases  where  the  growth  has  started  in  the  epiglottis,  or 
arytaeno-epiglottidean  folds,  or  cricoid,*  or  w^hen,  having  begun  in 
the  pharynx,  it  has  invaded  the  larynx,  or  vice  versa.  Here  another 
warning  is  needed.  In  some  cases  it  may  be  only  possible  to  clear  up 
this  point  at  the  operation.  This  was  so  in  a  case  of  Mr.  Holmes's, 
one  of  the  earlier  ones  operated  on  {Brit.  Med.  Journ.,  vol.  ii.  1884, 
p.  8og).  In  two  cases  recorded  by  Mr.  Harvey  {Lancet,  Sept.  21, 
1901,  p.  782),  it  was  found  during  the  operation  that  the  growth  had 
made  its  way  from  the  larynx  into  the-  neck  through  the  posterior  part 
of  the  cricothyroid  membrane. 

It  was  shown  by  Krishaber  and  Friinkel  that  the  intra-laryngeal 
form  of  carcinomata  remains  limited  to  the  larynx  for  some  time, 
and,  while  so  limited,  is  comparatively  slow  in  affecting  the  glands. f 
Extrinsic  carcinomata,  on  the  other  hand,  affect  the  glands  at  an  early 
stage.  The  laryngeal  sarcomata,  though  rajiid  in  growth  and  with 
marked  power  of  infiltration,  have  no  marked  tendency  to  spread  by 
the  lymphatics  and  affect  the  glands,  thus  affording  an  instance  of  the 
well-known  variableness  of  sarcomata  in  this  respect. 

In  deciding  whether  the  disease  is  extra-laryngeal,  the  surgeon  may 
be  helped  by  a  history  of  dysphagia,  the  passage  of  a  bougie,  by  noting 

*  Of  those  extrinsic  carcinomata  which  begin  in  the  laryngeal  region,  but  not  in  the 

larynx  proper,  Dr.  Chevalier  Jackson  {Trans.  Amer.  Lar.  Soc,  1904,  p.  165)  finds  that  the 
posterior  surface  of  the  cricoid  is  by  far  the  most  frequent  site.  The  importance  of  this 
is  shown  by  Mr.  Harvey's  cases. 

t  While  those  who  have  worked  at  this  subject  are  not  agreed  as  to  the  exact 
lymphatic  supply  of  the  larynx,  they  are  unanimous  in  declaring  that  the  vocal  cords  are 
less  richly  supplied  than  the  vestibular  regions,  and  that  the  lymphatics  of  each  half  of 
the  larynx  are  relatively  independent  of  each  other.  Further,  there  is  reason  to  believe 
that  carcinoma  is  somewliat  slow  in  destroying  the  cartilages. 
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tlio  mobility  of  the  liirvnx  *  lutonilly  on  manipulation  and  in  degluti- 
tion, the  involvtMucnt  of  lyniphatic  glands,  and  the  date  at  which  this 
involvement  has  taken  place,'  and  hy  information  gained  by  the  passage 
of  a  linger  from  tht;  mouth  with  the  aid  of  eucaine.  Dr.  Newunin,  in  his 
instructive  hook  (lac.  supra  cit.),  writes:  "  When  the  disease  is  intrinsic, 
the  prominent  Bymptoms  are  aphonia  and  dyspnoea.  The  lyuiphatic 
glands  are  seldom  affected ;  as  a  rule,  cachexia  is  not  a  prominent 
feature  during  the  eai'lier  stages  of  the  disease,  and  dysphagia  is  not  a 
counuon  symptom.  In  patients  suffering  from  extrinsic  growth,  on 
the  other  hand,  aphonia  is  not  usually  present  at  the  connnencement 
of  the  disease,  and,  indeed,  there  may  be  only  slight  alteration  in  the 
voice,  while  dysphagia  is,  as  a  rule,  present  as  soon  as  the  growth  has 
reached  any  considerable  size.  Pain  in  larynx  and  pharynx,  extending 
round  the  neck  and  to  the  ear  of  the  affected  side,  is  more  character- 
istic of  extrinsic  than  of  intrinsic  new  formations.  In  the  former  the 
glands  are  also  involved  at  an  early  period,  and  cachexia  is  usually 
pronouiu^ed." 

While  the  subject  of  extrinsic  malignant  disease  of  the  larynx  is 
being  referred  to,  the  question  of  how  far  operations  in  these  cases  are 
JHstifiahle  arises.  Interference  here  is  one  of  those  instances  in  which 
the  surgeon  may  have  a  difficult}'  in  deciding  where  to  stop,  owing  to 
the  extent  of  the  disease.  Where  the  pharynx,  epiglottis,  and  sur- 
rouiuling  soft  parts  have  been  extensively  extirjjated,  the  patient 
usually  gains  a  prolongation  of  life,  rarely  a  cure,  at  the  cost,  to  put 
the  matter  moderately,  of  great  discomfort.  In  the  words  of  Dr. 
Cohen,  of  Philadelpliia  {Intern.  Encijcl.  of  Surgery,  vol.  v.  p.  776), 
it  is  most  important  to  distinguish  between  "recover}^"  and  mere 
"  survival "  after  operations  in  these  cases.  To  enable  my  readers 
to  form  an  opinion  for  themselves  on  this  matter,  I  will  refer  them  to 
the  illustrations  accompanying  Prof.  Gluck's  article  {Brit.  Med.  Journ., 
Oct.  31,  1903,  p.  1122),  and  more  particularly  Figs.  19,  22,  23,  24,25. 
The  results  demonstrate  what  especial  experience  may  achieve  with 
especial  operative  skill,  but  this  is  only  half  the  picture.  Such  figures 
as  the  above,  showing  the  steps  in  the  technique  by  wdiich  such  results 
may  be  attained,  show  also  inevitable  mutilations  by  which  the 
patient's  future  must  be  rendered  a  sad  one.  Prof.  Gluck's  words 
(p.  1 123),  "  First  save  and  prolong  the  life  of  your  patient,  and 
do  not  trouble  yourself  too  much  about  the  post-operative  state ; 
the  restitution  of  function  will  be  a  secondary  care,  the  imminent 
danger  once  dissipated,"  are  justified  as  far  as  the}'  go,  but  they  do 
not  go  far  enough.  His  success  seems  to  have  begotten  an  enthu- 
siasm leading  him  to  forget  that  it  is  the  patient,  and  not  the  surgeon, 
who  will  have  reason  *'  to  trouble  about  the  post-operative  state," 
and  that  the  degree  of  "restitution  of  function,"  the  organs — for  it 
is  not  only  the  larynx  which  is  concerned — being  most  essential  for  the 


*  The  larynx  maybe  movable  and  3'et  the  pharynx  be  implicated,  as  in  a  case  reported 
by  Surgeon-Major  Macleod  QLanret,  April  26,  1884). 

t  Dr.  C.  Jackson,  in  his  remarks  on  infiltration  of  the  glands  (/w.  xujn-a  cit.'),  warns  us, 
"  If  no  adenopathy  can  be  made  out  even  deep  along  the  trachea  and  oesophagus,  it  does 
not  exclude  carcinoma,  even  if  the  growth  be  ulcerating."  One  of  Dr.  Durante's  cases 
(p.  672)  beai-s  on  the  correctness  of  this  observation. 
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dail}'  comfort  of  the  patient,  is,  in  the  great  majority  of  those  who 
survive,  very  incomplete.  Any  one  familiar  with  the  literature  of 
this  subject  will  agree  with  me  that  this  aspect  of  the  case  does  not 
receive  its  rightful  prominence  with  many  writers.  Without  the  least 
exaggeration,  the  fact  remains  that  of  all  the  mutilations  inflicted 
by  surgery  that  for  extrinsic  malignant  disease  is  one  of  the  most 
terrible. 

The  most  that  can  be  said — and  it  is  only  fair  to  give  both  sides — is 
that  if  the  patient  survive  he  will  be  freed  from  pain,  especially  pain  in 
the  ears,  from  much  of  his  cough,  from  toxaemia,  and  he  will  put  on 
flesh.  How  far  he  can  follow  any  occupation  must  depend  upon  the 
nature  of  this,  and  how  far  it  requires  the  ordinary  voice  which  has 
been  lost. 

While  the  decision  here  must  be  left  to  the  patient,  and  while  especial 
indications  for  running  the  necessary  risks  will  occasionally  arise,  e.g., 
in  the  case  of  a  j^ension,  annuity,  etc.,  there  is  scarcely  an}'  question 
in  surgery  which  is  so  beset  by  difficulties. 

D.  Which  of  the  operations  open  to  the  surgeon  is  it  wisest  to  perform 
in  cases  of  intrinsic  malignant  disease  ? 

Here,  in  addition  to  the  conditions  presented  by  the  groicth  in  each 
individual  case,  (a)  the  state  of  the  patient  as  to  general  vitality  and 
the  condition  of  his  viscera,  especially  the  lungs,  (h)  the  results  of  the 
operation,  and  {c)  the  after-condition  of  the  patient,  have  to  be 
considered. 

The  operations  are  tlie  following  : —  (i.)  thyrotomy ;  (ii.)  uni- 
lateral removal  of  the  larynx  ;  (iii.)  complete  removal  ; 
(iv.)  trans-hyoid   pharyngotomy ;     (v.)    palliative    tracheotomy, 

(i.)  Thyrotomy. —  While  this  term  is  retained  for  the  sake  of 
convenience,  it  is  here  an  incomplete  one.  Not  only  is  the  thyroid 
cartilage  and,  if  needful,  the  cricoid  divided  as  in  the  removal  of  certain 
foreign  bodies,  but  the  growth,  and  with  it  a  varying  part  of  the 
larynx,  is  removed  as  well,  the  framework  of  the  larynx  itself  not  being 
taken  away.  The  statistics  and  value  of  the  o^jeration  have  been 
much  in  dispute.  In  this  country,  owing  to  the  support  which  it  has 
received  from  authorities  like  Mr.  Butliu  {Clin.  Soc.  Trs.,  vol.  xxii. 
p.  94,  and  Ojier.  Sur.  of  Mai.  Dis.,  p.  196),  Dr.  Moure,  of  Bordeaux 
{ibidem,  p.  1148),  and  Sir  F.  Semon  {Brit.  Med.  Journ.,  Oct.  31,  1903, 
p.  1 1 14),  thyrotomy  has  been  strongly  advocated.  B}'  many  Con- 
tinental surgeons,  on  the  other  hand,  this  operation  has  been 
condemned,  owing  to  its  rate  of  mortality'  being  much  higher  than 
has  been  found  to  be  the  case  in  this  country,  and  also  because  the 
permanent  results  have  proved  themselves  to  be  less  favourable. 

For  my  own  part,  while  thyrotomy  is,  when  all  the  conditions 
affecting  these  operations  are  taken  into  account,  at  present  the  one 
most  justifiable,  I  feel  most  doubtful  whether,  for  any  cases  save  the 
very  earliest,  which  will  be  few,  it  can  be  considered  a  sound  oj^eration, 
i.e.,  one  based  on  those  principles  which  guide  us  in  our  attempts  to 
exterminate  malignant  disease  elsewhere.  Amongst  these  the  most 
important  are  to  include  at  the  time  of  operation  not  only  the  growth 
itself,  but  a  wide  margin  of  healthy  parts  around,  and,  further,  what  is 
sometimes  forgotten  in  the  stress  of  an  operation,  a,  sufficient  depth  of 
healthy  tissue  beneath  the  growth,     Tliis  step,  always  difficult,  must  be 


EXCISION   OF    THK    LARYNX.  659 

especially  so  with  the  closely  suhjncent  cfirtihifjes.*  Time  alone  will  show 
whether,  on  sound  sur^'ical  principles,  the  only  operations  hefore  us  are 
not  partial  and  conii)lete  removal  of  the  framework  itself  of  the  larvnx. 

Iiidicdfiotis  for  Tlnjrotomy. —  Dr.  C.  Jackson  {Inc.  supra  cit.)  gives 
the  following:  (i)  an  intrinsic  growth,  that  is,  one  limited  to  the 
ventricular  hands,  the  ventricle,  the  cords,  and  the  j)arts  below  to  the 
limits  of  the  larynx ;  (2)  a  limited  extent  of  disease  ;  (3)  malignancy, 
or  a  suspicion  of  malignancy  justifying  exploratory  thyrotomy  ;  (4)  no 
extrinsic  disease,  not  even  involvement  of  the  arytenoids  or  inter- 
arytn^ioid  folds  ;  (5)  no  perforation  of  the  thyroid  cartilage  ;  (6)  no 
glandular  involvement.  Others  limit  the  disease  farther.  Thus,  Dr. 
Moure,  of  Bordeaux  {Brit.  ]\Ied.  Journ.,  Oct.  31,  1903,  p.  1148),  holds 
that  thyrotomy  "  should  be  reserved  especially  for  tumours  of  one  or 
other  of  the  vocal  cords.  When  one  of  the  ventricular  bands  is  affected, 
when  there  is  peripheral  infiltration,  still  more  when  the  corresponding 
arytenoid  is  fixed,  or  when  there  are  signs  of  perichondritis,  it  is 
unsuitable."  The  same  authority  {Ann.  de  Mai.  de  VOreille,  &c., 
1904,  t.  XXX.  p.  407)  considers  that  total  laryngectomy  is  indicated 
in  cases  not  limited  to  the  cords  and  tending  to  become  diffuse. 

Dr.  -T.  N.  Mackenzie,  of  Baltimore,  who  holds  that  early  extirpation 
of  the  larynx,  with  its  lymphatics  and  glands,  is  here,  as  elsewhere, 
the  safest  step,  considers  that  very  small  growths,  distinctly  circum- 
scribed, remote  from  the  middle  line,  and  not  of  an  especially  malignant 
type,  may  possibly  be  removed  with  safety  by  extirpation  of  half  the 
larynx  and  the  lymphatics  on  the  corresponding  side  {Trans.  Amer. 
Larj/ufi.,  April,  igoo).  Speaking  a  few  years  later  {New  York  Med. 
Rec,  Nov.  4,  1905),  Dr.  Mackenzie's  advice  was  almost  the  same  :  "  He 
did  not  believe  that  any  other  than  the  most  radical  operation  should  be 
undertaken  in  cases  in  which  the  disease  was  medially  situated.  An 
incomplete  operation  would  be  especially  hazardous  where  the  disease 
appeared  as  an  infiltration." 

The  next  step  will  be  to  consider  the  results  of  thyrotomy  (i)  as  to  the 
risks  of  the  operation,  and  (2)  the  probability  of  a  reappearance  of  the 
disease,  and  the  amount  of  voice  regained. 

There  is  probably  no  operation  about  the  statistics  of  which  so  much 
care  is  needed  as  in  those  for  malignant  disease  of  the  larynx.  The 
chief  fallacies  arise  from  the  way  in  which  cases  are  grouped  together, 
both  those  in  which  the  disease  has  been  intrinsic  and  extrinsic,  those 
where  an  operation  appears  to  have  been  strongly  indicated,  and  those 
in  which  it  seems,  owing  to  the  condition  of  the  patient,  to  have  been 
equally  unsuitable,  the  frequent  absence  of  important  details,  and  the 
tendency  to  publish  only  successful  cases,  often  prematurely.  If  the 
results  of  one  operator,  a  man  of  especial  experience,  are  taken,  another 
difficulty  arises.  Such  results  have  only  been  gained  as  the  authority 
passed  through   different  stages  of  increasing  experience.!     Men  who 

•  "  The  operation  must  be  thorough.  No  sentimental  considerations  concerning  the 
amount  of  vocal  power  to  be  retained  by  the  patient  must  interfere  with  the  imperative 
necessity  of  removing  a  suflBcient  area  of  healthy  tissue  around  the  new  growth  in  all 
directions.  A  violation  on  one  single  part  of  the  periphery  of  the  new  growth  of  this  rule 
may  frustrate  the  entire  purpose  of  the  operation."     (Semon.) 

t  On  this  point  the  reader  is  especially  referred  to  Prof.  Gluck's  results,  earlier  and 
later,  candidly  given  (^Brit.  Med.  Journ.,  Oct.  31,  1903,  p.  1123). 
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have  had  very  different  opportunities  must  bear  this  in  mind  when 
patients  or  their  friends,  as  is  increasingly  their  wont  nowadays,  ask 
wliat  are  the  risks  of  an  operation. 

And  this  tends  to  a  statement  with  which  many  will  disagree.  Until 
these  operations — and  I  refer  especially  to  laryngectomy  partial  and 
complete — are  placed  upon  a  more  satisfactory  basis,  they  should  only  be 
performed  whenever  this  is  possible,  and  it  usually  is  so,  by  those  who 
combine  a  thorough  mastery  of  general  surgical  technique  and  an 
especial  training  in  laryngology. 

Keturning  to  the  subject  of  statistics  of  the  results  of  thyrotomy  as 
to  the  risks  of  the  operation,  and  the  prohahility  of  a  reappearance  of 
the  disease,  Dr.  D.  B.  Delavan,  of  New  York  {Trans.  Anier.  Lar.  Soc, 
June,  1904  ;  Neiv  York  Med.  Rec.,  Sept.  17,  1904,  p.  442),  puts  the 
permanent  cures  as  high  as  44  per  cent.,  while  the  death-rate  can  be 
placed  at  about  ii  per  cent.  Of  the  patients  operated  on  by  Mr. 
Butlin  66'6  per  cent,  lived  for  more  than  three  years  after  operation, 
while  his  death-rate  was  9*5  per  cent.  As  to  the  term  "  permanent 
cure,"  one-half  and,  in  some  instances,  two-thirds  of  the  patients 
reported  alive  and  well  at  the  end  of  the  first  year  have  died  within 
three  years.  Statistics  based  upon  alleged  cures  of  less  than  three 
years'  duration  are  therefore  worthless. 

Sir  F.  Semon's  results  are  given  (Brit.  Med.  Journ.,  loc.  supra  cit., 
and,  with  more  detail,  Ne^v  York  ]\Icd.  Rec.,  Nov.  5,  1904).  He  states 
that  "my  oldest  successful  thyrotomy  dates  back  to  thirteen  years  ago, 
and  I  have  other  patients  in  good  health  in  whom  the  operation  was 
performed  twelve,  ten,  and  nine  years  ago." 

As  to  the  amount  of  voice  regained,  Sir  Felix  states  :  "  The  great 
majority  have  regained  a  surprisingly  good,  although,  of  course,  more 
or  less  husky,  voice  ;  in  a  few  cases  only  have  their  vocal  powers  been 
reduced  to  a  whisper." 

Operation  of  Thyrotomy  and  Removal  of  the  Diseased  Parts 
(Fig.  250). — The  points  in  the  examination  of,  and  the  preparation 
of,  the  patient,  locally  and  generally  (p.  667),  must  be  attended 
to  here. 

The  patient,  having  been  ansesthetised  with  chloroform,*  is  placed 
in  the  tracheotomy  position,  with  a  firm  support  under  the  shoulders. 
A  vertical  incision  is  made  in  the  middle  line  from  the  hyoid  bone 
to  a  point  just  above  the  sternum. f  As  the  incision  is  deepened  pre- 
cisely in  the  middle  line,  in  the  upper  part  the  thyro-hyoid  membrane 
and  angle  of  the  thyroid  should  be  exposed,  in  the  lower  the  septum 
between  the  sterno-hyoids.  This  is  opened,  the  muscles  gently 
retracted,  any  superficial  veins  tied,  and  the  thyroid  isthmus  divided, 
between  two  forceps  if  necessary.  The  angle  of  the  thyroid  cartilage 
is  now  exactly  defined,  the  soft  parts  being  gently  peeled  and  pushed 

*  Local  anfesthesia  throughout  (p.  650)  is  preferred  by  some.  The  position  of  Rose  or 
Trendelenberg  has  also  been  advocated.  Local  anesthesia  throughout  would  be  indicated 
in  patients  of  sufticient  self-control  who  have  had  bronchitis. 

f  This  incision  would  appear  needlessly  long  for  a  thyrotomy,  but  the  trachea  requires 
to  be  opened  low  down  for  two  reasons  :  (i)  to  place  the  anaesthetist  as  much  as  possible 
out  of  the  operator's  way  ;  (2)  where  advanced  calcification  of  the  thyroid  cartilage  is 
present,  the  cricoid  and  upper  two  rings  of  the  trachea  may  require  division,  to  enable  an 
adequate  inspection  of  the  inside  of  the  larynx  to  be  made. 
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aside.  The  next  step  is  to  open  the  trncheii  low  down.  A  trial  of 
tlie  ])()8ition  of  Hose  or  Trendelenberf^  should  now  always  be  made, 
llalui's  sponj^'e-cannula  (footnote,  p.  668)  has  been  the  one  chieHy 
einployod,  but  many  authorities  advocate  an  ordinary  tube.  This  does 
away  with  any  need  of  wasting  ten  or  mor(!  precious  minutes  until  the 
sponge  has  sufliciently  expanded,  and  avoids  the  risk  of  over-disten- 
sion   of   a    slender    trachea,    and    syncoi)e    with    arrest    of    breathing 

Fig.  250. 


Thyrotomy, — The  larynx  has  been  opened,  and  the  halves  of  the  thyroid 
cartilage  separated,  i,  Hyoid.  2,  Thyro-hyoid  membrane  partially  divitled  and 
separated.  3,  One  half  of  the  thyroid  cartilage.  4,  Crico-thyroid  membrane 
opened.  5,  Cricoid.  6,  Left  ventricular  band.  7,  Ventricle  of  Morgagni.  8,  Left 
vocal  cord.    9,  Growth  upon  the  right  vocal  cord.    (Moure.) 


(Moure).  By  means  of  india-rubber  tubing  with  a  curved  mouthpiece 
to  fit  into  the  cannula  at  one  end,  and  a  gauze-covered  funnel  at  the 
other,  on  which  the  chloroform  is  dropped,  the  anaesthetist  is  kept  to 
one  side.  The  crico-thyroid  membrane  is  next  opened  in  the  middle 
line,  and  this  structure  and  the  thyroid  cartilage  divided  completely, 
with  one  stroke  if  possible,  by  a  pair  of  stout  scissors  or  a  pair  of 
slender  shears,  if  the  process  of  calcification  is  advanced.    In  these  cases 
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the  use  of  a  fine  Gigli's  saw  (Fig.  130,  p.  361)  has  been  recommended, 
this  instrument  being  passed  through  openings  in  the  crico-thyroid  and 
thyro-hyoid  membranes.  It  will  require  to  be  kept  most  steadily 
in  the  middle  line,  or  needless  laceration  of  the  mucous  membrane  and 
faulty  union  will  result.  The  alae  of  the  cartilage  are  next  pulled 
apai't,  and  held  so  with  hooks  or  retractors.  This  step  is  not  an  easy 
one  where  the  cartilage  is  much  calcified.  No  force  whatever  is  allow- 
able, or  a  fracture  may  occur.  If  it  be  impossible  to  obtain  a  complete 
inspection — an  absolutely  essential  point — by  the  above  steps,  the 
median  incision  in  the  larynx  should  be  continued  through  the  cricoid 
and  upper  two  rings  of  the  trachea.  Transverse  division  of  the 
thyro-hyoid  membrane  afi"ords  additional  room,  but  imperils  the 
immobility   of  the  two  halves  of  the  thyroid  cartilage  later  on. 

When  the  larynx  is  opened  the  entrance  of  mucus  and  blood  into 
the  air  passages,  especially  if  an  ordinary  tracheotomy  cannula  hasbeen 
employed,  and  if  the  breathing  is  much  embarrassed  at  this  moment, 
must  be  guarded  against.  The  ansesthetist  should  take  care  that  the 
laryngeal  reflex  is  present  to  enable  the  patient  to  cough  up  any  fluids. 
In  this  and  other  operations  here  the  anaesthetist  should  follow  Dr.  C. 
Jackson's  advice,  and  allow  the  patient  to  cough  up  mucus  occa- 
sionally. Infection  of  the  wound  must  now  be  prevented  by  gauze. 
The  chloroform  should  also  be  discontinued  towards  the  close  of  the 
operation,  so  that  the  patient  recovers  consciousness  by  the  time  that 
the  last  sutures  have  been  put  in.  A  sterilised  sponge  or  gauze 
tampon,  attached  to  silk,  may  be  introduced  into  the  pharynx  above,  and 
a  smaller  one  into  the  lower  angle  of  the  wound,  above  the  cannula. 

As  soon  as  the  interior  of  the  larynx  has  been  thoroughly  exposed, 
and  any  fluids  dealt  with,  local  analgesia  should  be  employed.  The 
proportions  vary  with  difi"erent  operators.  Prof.  Gluck  prefers  cocaine 
and  antipyrin  (5  per  cent.),  and  carbolic  acid  (i  per  cent.),  in  distilled 
water.  Dr.  Moure  uses  20  per  cent,  cocaine  and  i  in  10,000  adrenalin. 
If  local  analgesia  is  employed  throughout,  useful  information  will  be 
found  in  the  references  at  p.  651.  The  solution  employed  by  Mr. 
Barker  will  be  found  here.  Any  fluid  used  will,  of  course,  be 
sterile,  and  applied  on  sterile  gauze  or  camel's-hair  brushes.  After 
the  lapse  of  a  few  minutes  the  actual  removal  of  the  growth  is  pro- 
ceeded with.  Here  Sir  F.  Semon's  caution  that  the  disease  will  always 
be  found  to  be  more  extensive  than  was  shown  by  the  laryngoscope 
may  be  repeated.  He  thus  describes  the  actual  removal  of  the  growth  : 
"  The  operator  ought  to  make  two  semicircular  or  elliptical  cuts, 
uniting  in  front  and  behind,  through  the  whole  of  the  soft  tissues  and 
down  to  the  perichondrium  round  the  diseased  area,  and  at  a  distance 
of  about  half  to  one  inch  from  the  peripherj^  of  the  growth.  .  .  .  The 
area  to  be  removed  having  been  thus  circumscribed,  the  removal  ought 
to  take  place  by  the  growth  itself  being  held  with  dressing  forceps  and 
the  whole  area  being  cut  out  with  curved  scissors,  the  points  of  which 
are  firmly  pressed  against  the  inner  aspect  of  the  cartilage  the  mucous 
covering  of  which  is  to  be  removed.  Unfortunatel}',  it  will  be  found 
that  it  is  hardly  ever  possible  to  remove  the  whole  of  the  growth  in 
one  piece,  and,  as  a  rule,  the  diseased  portions  will  have  to  be  removed 
piecemeal.  The  entire  growth  and  a  part  of  its  healthy  neighbourhood 
if  necessary,  including  portions  of  cartilage,  having  thus  been  removed. 
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the  bast'  ought  to  hi;  liniily  scnqicd  with  11  shar[)  spoon.     Tn  vory  rare 
cases  only  will   it  he  found   iieeessaiy  to   a[)|)ly   the  galvaiio-cautery." 
]\Ir.  Jiutlin  "  cuts  out  the  included   area  right  down  to  the  cartilage, 
which  is  laid  bare  and  linally  scraped  absolutely  bare  with  Volknumn's 
spoon."     Dr.  C.  .Jackson  condemns  the  use  of  the  curette  as  likely  to 
cause  infection  at  the  time  of  the  operation  and  so  reai)pearance  of 
the  disease.     "  Tlio  curette  nuiy  be  likened   to  the   harrow  tiiat  Inuit'S 
tlie  seed  in  tiie  soil  to  ensure  germination."      lie  emphasises  the  need 
of  cutting  far  out  into  healthy  tissue,  but  does  not  specify  how  to  meet 
the  chief  dithculty  of  ensuring  removal  of  a  sulHcient  depth  of  tissue 
beneath  the  growth.     Dr.  Moure  uses  both  curette  and  tiiermo-cautery. 
The  bleeding  can  usually  be   checked  by  very  fine  ligatures  of  catgut 
and  pressure  with  gauze,  wrung  out  of  very   hot  water  or  adrenalin 
solution.      Sterilised    iodoform    having    been    applied    to    tiie    surface 
operated   upon,  the  alee  of  the  thyroid   cartilage   are   now  accurately 
united  with  salmon  gut  or  silver  wire,  the  sutures  not  entering  the  cavity 
of  the  larynx.     The  tracheotomy  tube  can  be  removed  as  a  rule  at  the 
conclusion  of  the  operation ;   in  these  cases  where  the  framework  of 
the  larynx,  and,  thus  a  sufficient  air-way,  is  left,  there  does  not  appear 
to  be  any  risk  of  subsequent  (jedenia  of  the  glottis.     The  upper  half  of 
the  skin  incision  is  closed  with  sutures  of  gossamer   salmon  gut  and 
horsehair ;  any  sutures  inserted  in  the  lower  half  should  not  be  tied 
for  the  first  few  days.     Gauze  dressings  to  be  frequently  changed  as 
they  become  soiled,  or,  better,  a  boracic  acid  fomentation  are  applied. 
After-treatment. — The  patient  is  placed  upon  the  side  operated  on, 
with  the  chin  downwards  and  forwards,  and  only  a  low  pillow  under 
the  head,  to  promote  the   escape   of  any  fluids   by  the    mouth  and 
unclosed  part    of  the    wound.      For   the    first    forty-eight    hours    the 
operator  or  a  skilled  assistant  should  be  at  hand,  so  that,  if  needful, 
the  tracheotomy  tube  may  be  replaced  at  once.     Nutrient  enemata  are 
given,  and,  if  the  patient's  condition  require  it,  feeding  by  a  tube  must 
be  resorted  to.     For  the  first  twenty-four  hours  only  sips  of  sterilised 
water  or  ice  should  be  occasionally  allowed  by  mouth.   "  On  the  following 
morning  the  first  attempt  is  made  to  swallow.     The  patient  leans  far 
forwards,  with  the  head  down,  and  the  dressing  is  taken  off  the  wound, 
under  which  a  basin  is  placed.     Cold  water  is  drunk  out  of  a  glass. 
If  the  experiment  is  successful,  all  the  water  passes  into  the  stomach. 
If  it  is  only  partially  successful,  some  escapes  into  the  larynx.     But 
the  posture  of  the  patient  ensures  that  it  runs  through  the  wound, 
and  does  not  pass  into  the  air  passages.     As  soon  as  water  can  be 
readily  swallowed  milk  and  other  liquids  may  be  drunk.     The  wound 
is  generally  closed  within  ten  or  twelve  days  "  (Butlin). 

Removal  of  half  the  Larynx  (Figs.  251  to  253). — While  there  is 
reason  to  believe  that  in  the  hands  of  especially  skilled  operators  the 
results  here  show  some  improvement,  it  is  difficult  to  make  reliable 
statements,  as  the  operation  has  been  but  rarely  performed,  com- 
plete laryngectomy  being  usually  employed  in  cases  unsuitable  to 
thyrotomy  (p.  659).  Here,  too,  many  unsuccessful  cases  have  not  been 
published.  The  indications  for  the  operation  will  be,  briefly,  cases 
unsuitable  for  thyrotomy  (p.  659),  viz.  those  in  which  the  growth  is  limited 
to  one-half  of  the  larynx,  but  in  which  there  is  evidence  of  infiltration 
so  deep  as  to  render  the  milder  operation  out   of  the  question.     The 
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Fig.  251. 


advantages  that  have  been  claimed  for  removal  of  half  of  the  larynx 
over  complete  laryngectomy  are  (i)  that  the  mortality  is  less,  and  (2) 
that  reappearance  of  the  disease  is  not  more  frequent ;  (3)  that 
impairment  of  function  is  much  less.  In  one  of  Schede's  cases 
{German  Surg.  Congr.,  April,  1884;  Lond.  Med.  Eec,  1884,  p.  358)  the 

patient  was  a  dentist ;  he  could,  after  a 
while,  dispense  with  an}'  cannula  and  follow 
his  calling,  his  speech  not  attracting  notice. 
As  a  result  of  cicatricial  contraction,  a 
prominent  fold  of  mucous  membrane  had 
formed,  immovable,  but  capable  of  perform- 
ing many  of  the  functions  of  the  right  cord, 
the  left  moving  up  to  it,  and  thus  forming 
a  rima  giottidis.  In  the  case  of  a  well- 
known  barrister  operated  on  by  Dr.  Hahn, 
and  brought  by  Dr.  Semon  before  the 
Clinical  Societ}'  {Trans.,  vol.  xx.  p.  44 ; 
Brit.  Med.  Journ.,  1886,  vol.  ii.  p.  975), 
the  patient  was  able  for  some  time  to  fill 
the  position  of  a  police  magistrate.  After 
a  tiaue  the  disease  recurred.  Mr.  Butlin,  writing  in  igoo  {Oper. 
Surg,  of  Malig.  Dis.,  p.  198),  puts  the  mortality  at  26*3  per  cent., 
or  nearly  three  times  greater  than  that  of  thyrotoni}'.  About  three 
years  later  Prof.  Gluck,  of  Berlin  {Brit.  Med.  Journ.,  Oct.  31,  1903, 
p.    1123),   as   an   instance   of  his  improving  results,   said:    "In    one 


Epithelioma  of  the  left  cord. 
(Lennox  Browne.) 
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Inner  aspect  of  the  portion  removed.     (Lennox  Browne.) 


series  of  thirty  -  five  hemi  -  laryngectomies  I  had  three  deaths, 
one  twenty-four  days  after  operation  of  heart  failure,  when  the 
wound  was  already  healed  ;  another,  indejiendently  of  the  operation, 
of  phlegmon  of  the  right  gluteal  muscle ;  the  third  of  pneumonia  five 
days  after  operation."  When  unilateral  laryngectomy  is  performed 
these  two  points  must  be  remembered.     Carcinoma  may  reappear  in 
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tlu-  lialf  left  even  after  such  a  loii^'  interval  as  to  indicate  a  distinct 
outbreak  of  the  disease.  l*rof.  Gluck  {loc.  supra  cit.)  mentioned  a  case 
in  which  nine  years  after  the  operation  "  recurrence  took  place  in 
the  other  half  of  the  larynx,  and  in  the  glands  ;  after  the  second 
operation  he  lived  over  two  years,  and  died  at  76.  The  operations 
Ien<j;(hened  his  life  for  eleven  years."  The  second  point  is  tliat,  after 
removal  of  one-half  of  the  framework  of  the  larynx,  cicatricial  con- 
traction nniy  bring  about  a  degree  of  stenosis  which  necessitates  the 
permiinent  use  of  a  tracheotomy  tube. 

Oporation  of  Romoval  of  half  the  Larynx. — The  points  which  are 
insisted  on  as  essential  in  the  preliminary  examination  of  the  patient 
in  the  account  of  complete  laryngectomy  (p.  667)  should  be  referred  to, 
and  several  of  the  details  of  this  operation,  e.(/.,  the  position  of  the 
patient,  cocainisation  of  the  nerves,  Hjjply  here  also.  The  auiesthetic 
should  be  chloroform,  and  the  advice  given  at  p.  662  is  to  be  remem- 
bered. A  i)reliminary  tracheotomy  is  performed,  as  at  p.  667. 
A  vertical  incision  is  made  from  the  hyoid  bone  to  the  cricoid  cartilage, 
to  which  transverse  ones  must  be  added  if 
the  glands  are  to  be  removed  at  the  same  Fig-  253. 

time.  The  soft  parts  are  raised  from  the 
larynx  either  en  masse  or  by  separation  in 
detail  according  to  the  extent  to  which 
they  may  be  infiltrated. 

Mr.  Leiniox  Browne  {Brit.  Med.  Journ., 
Feb.  5,  1887)  in  his  case  of  removal 
of  half  of  the  larynx,  one  of  the  few  re- 
ported in  this  countr}'  (Figs.  251,  252,  253), 
having  exposed  it  by  sub-perichondrial 
raising  of  the  soft  parts,  divided  the  thyroid 
cartilage  with  cutting-forceps,  removed  the 
half  by  (a)  thorough  separation  of  the 
attachments  to  the  pharynx  with  the  raspa- 
tory aided  by  the  knife-handle  and  finger-nail ;  {h)  division  of  the 
thyro- hyoid  membrane  as  close  as  possible  to  its  thyroid  attachment ; 
(c)  division  of  the  left  superior  horn  of  the  thyroid  cartilage  at  its  root 
by  cutting-pliers ;  (</)  division  in  the  middle  line  of  the  cricoid  carti- 
lage, in  front  and  behind  ;  {e)  the  divided  half  of  the  larynx  was  then 
separated  from  the  first  ring  of  the  trachea,  and  a  few  nicks  only  were 
necessary  to  remove  it  entire.  The  very  slight  oozing  which  ensued 
after  the  removal  of  the  diseased  part  was  checked  by  a  light  ai)plica- 
tion  of  the  galvano-cautery,  which,  it  was  thought,  would  also  destroy 
any  possible  fragments  of  diseased  tissues  not  removed.  The  left 
arytfeno-epiglottic  fold  was  divided  close  to  the  cartilage  of  Wrisberg, 
and  the  thyro-hyoid  membrane  close  to  its  thyroid  attachment,  with 
the  view  of  impairing  as  little  as  possible  the  action  of  the  epiglottis. 
The  success  of  this  plan  was  completely  shown  b}^  the  ease  with  which 
deglutition  was  efiected  three  days  later. 

An  ordinary  tracheotomy  cannula  must  be  retained  for  some  days. 
AVhether  the  glands  are  dealt  with  now  or  later,  as  has  been  advised  in 
the  case  of  the  tongue,  must  dej^end  on  the  difficulties  of  the  previous 
operation  and  the  state  of  the  patient. 

Prof.  Gluck's  method   {loc.  supra  cit.)  in    hemi-laryngectomy  is   as 


Laryngoscopic  view  from  the  same 
patient  four  months  after  opera- 
tion.    (Lennox  Browne.) 
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follows  :  He  raises  a  skin  flap  on  the  affected  side  by  a  median  and  two 
transverse  incisions.  The  larynx  is  exposed,  split  in  the  middle  line, 
and  the  affected  half  loosened  out.  "  The  defect  thus  created  is  so 
covered  with  the  skin  flap  that  its  edges  are  sewn  above  to  the  mucous 
membrane  of  the  sinus  pyriformis  and  below  to  the  trachea,  and  in 
the  middle  line  to  the  plate  of  the  cartilage.  A  large  tampon  of  iodo- 
form gauze  is  introduced  into  the  cavit}'  of  the  larynx.  It  must  press 
tightly  against  the  under-surface  of  the  skin  flap,  and  prevent  the 
passage  of  food  particles  into  the  air-passages." 

Complete  Laryngectomy. — The  progress  that  has  been  made  in 
operations  on  the  larynx  during  the  last  fifteen  years  by  the  few  who 
have  had  oj^portunities  for  gaining  a  special  master}-  over  the  needful 
details  is  nowhere  shown  better  than  by  Prof.  Gluck's  details  (loc. 
supra  cit.).  "  In  my  first  series  of  lO  cases  only  2  were  successful,  and 
in  9  cases  of  another  sei'ies  I  had  4  deaths.  .  .  .  My  most  recent  results 
show  a  series  of  22  complete  laryngectomies  with  i  death — that  of 
a  man  of  70,  who  died  on  the  eleventh  day  of  iodoform  poisoning.  Of 
partial  extirpations  of  the  larynx  and  pharynx,  generally  combined 
with  removal  of  infected  glands,  I  can  point  to  a  series  of  27  cases  with 
only  I  death.  This  was  a  case  in  which  the  carotid  had  been  tied,  and 
death  occurred  from  hemiplegia  5  days  after  the  operation.  ...  At 
l^resent  I  could  show  you  38  living  patients  who  have  been  cured  by 
these  operations.  The  oldest  case  was  operated  on  13  3'ears  ago. 
Of  those  alread}'  dead,  a  number  have  lived  11,  8,  6J,  5^,  4^,  and  3^ 
years  after  the  oi^eration  in  good  health,  and  some  have  died  of  other 
illnesses,  not  of  recurrence." 

Other  authorities  who  have  been  candid  enough  to  publish  their 
results — and  the  small  number  of  laryngectomies  published  by  those 
who  have  special  opportunities,  and  avail  themselves  of  these  oppor- 
tunities, carries  its  own  tale — have  met  with  difierent  success.  Thus, 
to  take  one  other  recent  series.  Dr.  W.  Lincoln  {Trs.  Amer.  Lar.  Soc, 
1903,  p.  54)  relates  the  results  in  7  cases  operated  on  by  Dr.  G.  W.  Crile. 
In  all  the  disease  was  advanced.  Only  i  died  from  the  operation,  a 
man  of  51,  "  who  at  the  end  of  2  weeks,  when  his  recovery  seemed 
assured,  died  in  about  24  hours  after  the  first  symptom  of  inflamma- 
tion of  the  vagi,  characterised  by  marked  inhibition  alternating  with 
acceleration  of  the  heart.  Of  the  others,  i  died  2^  years  after  the 
operation,  with  reappearance  in  the  glands  and  pneumonia.  One  died 
16  months  after  the  operation  from  reappearance  in  the  glands,  a  gland 
having  been  removed  6  months  after  the  operation.  In  i  there  was  no 
reappearance  of  the  disease  6  years  after  the  operation.  In  i  inoi^erable 
glandular  disease  was  present  within  10  months.  In  i  reappearance 
took  place  in  situ  2J  months  after  the  operation.  In  i  glandular 
reappearance  necessitated  operation  within  4  months  of  the  operation." 

This  series  is  also  of  interest  in  its  bearing  upon  the  amount  of 
relief  gained  by  those  who  were  not  cured.  All  are  stated  to  have  been 
"  relieved  from  pain,  which  had  been  in  nearly  all  of  an  extreme  degree. 
Cough  disappeared  in  all.  Dysphagia  w^as  relieved  in  all  but  two, 
one  in  which  it  returned  in  the  last  month  of  life,  and  one  in  which  it 
was  not  relieved  at  all.  Dyspnoea  disappeared  in  all  cases."  The  after- 
condition  of  the  patients  is  referred  to  at  p.  658.  In  estimating 
the  value  of  the  above  conclusions,  and  in  deciding  upon  an  operation 
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where  a  doubt  is  present,  the  tendency  to  make  tlie  best  of  cases  must 
be  remembered;  and,  further,  when  malignant  disease  reappears  iri 
situ  two  to  four  months  after  an  operation  even  by  skilled  hands,  the 
(pu'stion  arises  whether  such  interference,  necessarily  incomplete,  may 
not  iiave  hastened  this  result. 

Indicdtions  for  Complete  Laryngeetomy. — Here  both  the  local  stage 
of  the  disease  and  the  general  condition  of  the  patient  have  to  be 
considered.  The  first  has  already  been  referred  to  under  the  headings 
of  the  operations  thyrotoniy  and  partial  laryngectomy.  To  put  the 
indications  on  tliis  point  briefly,  it  may  be  said  that  the  complete 
operation  is  indicated  in  cases  of  malignant  disease  of  the  larynx 
unsuitable  for  thyrotoniy,  partial  laryngectomy,  or  pharyngotomy,  cases 
in  which  the  operator  has  grounds  for  believing  that  he  can  get  away 
all  the  disease,  including  infiltrated  glands,  cases,  finally,  in  which  the 
general  condition  of  the  patient  is  favourable.  Here  the  age  of  the 
patient  (not  only  to  be  recognised  by  years),  his  power  of  meeting  and 
of  recovery  after  an  operation  in  which  a  peculiar  form  of  shock  will 
probably  always  be  present  (p.  670),  the  existence  of  any  liability  to 
bronchitis,  broncho-pneumonia,  asthma,  his  capability  of  assimilating 
food,  the  condition  of  his  viscera — e.g.,  the  presence  of  any  albuminuria, 
or  arteriosclerosis,  the  history  of  emaciation,  and,  by  no  means  least, 
the  temperament  of  the  patient — have  all  to  be  most  carefully  considered. 

Operation  of  Complete  Laryngectomy. — The  first  question  that 
arises  is  the  advisability  of  performing  a  preliminary  tracheotomy. 
Of  late  years  the  use  of  a  tube  has  been  largely  dispensed  with 
during  the  operation.  From  what  follows  most  will  allow  that  the 
advantages  of  taking  this  preliminary  step  are  considerable,  and  that  in 
some  cases  its  adoption  is  strongly  called  for.  Advantages. — (i)  It 
gives  great  relief  to  any  laryngeal  stenosis  and  its  results  on  the  lungs. 
In  cases  of  dyspnoea  it  is  strongly  indicated.  (2)  While  it  is  probable 
that  the  diminished  congestion  of  the  lungs  will  lessen  the  risk  of 
broncho-pneumonia,  it  is  certain  that  when  bronchitis  is  already 
present,  and  other  treatment  does  not  avail,  this  step  should  be  taken 
(Bilroth) .  (3)  If  it  is  intended  to  perform  tracheotomy,  and  this  step  is 
employed  beforehand,  less  time  will  be  taken  up  at  the  operation,  and  no 
blood  will  enter  the  trachea  from  this  source.  (4)  The  trachea  will 
have  become  adherent  to  the  skin.  In  several  cases,  as  in  those  men- 
tioned by  a  French  writer  at  p.  672,  the  necessary  adhesions  have  not 
taken  place.  Dr.  Delavan  {loc.  supra  cit.)  adds  the  following  :  (5)  By 
the  rest  given  to  the  larynx  and  adjacent  parts  their  congestion  is 
lessened,  and  it  becomes  easier  to  distinguish  between  diseased  and 
healthy  parts.  (6)  The  operation  being  done  while  the  patient  is  in 
a  quiescent  state,  he  is  less  disturbed  by  the  sudden  change  in  his 
mode  of  breathing,  and  he  is  in  a  better  condition  to  acquire  experience 
in  the  management  of  the  tube.  The  objections  brought  against  this 
preliminary  step  are  (i)  that  it  is  not  necessary,  which  is  certainly 
true  of  many  cases  in  the  hands  of  experienced  operators  ;  (2)  that  it 
exposes  the  patient  to  the  risk  of  septic  infection  and  broncho-pneu- 
monia. These  are  rare  after  tracheotomy  in  patients  in  fair  condition ; 
they  might  certainly  follow  in  patients  whose  vitality  is  nmcli  lowered, 
but  it  is  doubtful  if  in  these  the  major  operation  is  justifiable.  As  to 
the  date  of  the  preliminary  tracheotomy,  this  should  be  at  least  ten 
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days  before  the  laryngectomy,  for  the  reasons  ah'eady  given.  These 
outweigh  the  advantage  claimed  for  performing  it  immediately  before  the 
main  operation,  viz.,  that  the  patient  is  thus  saved  two  separate  opera- 
tions. If  it  be  important  to  avoid  giving  an  anaesthetic  twice,  local 
analgesia  (p.  650)  should  certainly  be  tried.  The  site  of  the  tracheotomy 
should  always  be  low,  for,  if  performed  high  up,  the  lower  end  of  the 
excision  wound  will  come  into  parts  infiltrated  and  altered,  and  tlius 
difficult  to  distinguish  at  a  critical  stage  of  the  operation,  and  likely  to 
lead  to  needless  haemorrhage.  The  tracheotomy  may  be  too  near  to  the 
disease,  and,  further,  bring  the  anaesthetist  into  the  way  of  the  operator. 
The  preliminary  preparation  of  the  patient  as  regards  the  general 
state  of  the  lungs,  power  of  assimilating  food,  &c.,  should  be  of  the 
most  careful  kind.  Not  only  is  the  area  of  the  operation  to  be  sterilised, 
but  the  mouth,  teeth,  and  nose  should  be  disinfected  as  far  as  possible. 
The  temperature  of  the  operating-room  and  every  j^recaution  for  pre- 
venting shock  should  be  attended  to.  An  electric  head-light  will  be 
found  very  useful.  The  means  for  administering  oxygen  should  be  at 
hand.  Chloroform  is  administered  with  the  precautions  already  detailed 
at  p.  662.  If  a  tracheotomy  has  been  performed  it  is  given  by  the 
tracheotomy  tube.  If  no  tracheotomy  has  been  employed,  the  anaes- 
thetic is  given  as  long  as  possible  in  the  ordinary  way,  and  later  on 
Avhen  the  trachea  is  severed  by  tubing  fitting  the  inner  tube  of  the 
tracheotomy  cannula  exactly.  Whether  the  operation  is  performed 
from  above  downwards  or  vice  versa,  the  Trendelenberg  or  Eose's 
position  should  be  tried  as  soon  as  the  larynx  and  trachea  are  well 
exposed.  Removal  from  above  downwards,  by  leaving  the  division  of 
the  trachea  to  the  last,  is  held  by  some  to  avoid  the  risk  of  the  escape 
of  blood  and  lotions  into  the  trachea,  and  thus  to  avoid  any  need  of 
using  expensive  and  sometimes  unreliable*  tamj)on  cannulse.  Sterilised 
sponges  or  gauze  tampons  attached  to  silk  must  be  at  hand  to  be  placed 
in  the  trachea  above  the  tracheotomy  cannula  and  in  the  pharynx.  If 
no  tracheotomy  is  performed  either  some  time  previously  or  imme- 
diately before  the  operation,  the  median  incision  being  made,  the  trachea 
is  usually  first  isolated  and  divided,  and  then  a  large  tube  inserted. 

*  There  is  a  tendency  nowadays  to  dispense  with  the  tampon  cannulae,  different  kinds 
of  which  have  been  introduced  in  order  to  prevent  fluids  entering  the  trachea  and  air- 
passages.  Hahn's  tube  consists  of  an  inner  and  an  outer  tube,  the  inner  of  which  is  the 
longer,  projecting  about  an  inch  and  a  half  in  front  of  the  shield,  so  as  to  render  the 
entrance  of  blood  very  unlikely.  In  order  to  prevent  this  projection  inconveniencing  the 
operator,  it  is  made  to  bend  down  parallel  with  the  trachea  before  it  stands  out  at  a  right 
angle  with  the  neck.  The  outer  tube  is  partly  covered  with  a  layer  of  compressed 
sponge,  previously  soaked  in  iodoform  and  ether  (i  in  7).  The  sponge  is  fastened  on  by 
sutures  and  by  silk  tied  round  both  its  upper  and  lower  ends.  About  ten  to  twenty 
minutes  after  the  introduction  of  the  tube  the  sponge  swells  up  from  the  absorption  of 
moisture,  and  the  entrance  of  liquids  into  the  trachea  is  thus  prevented.  While  the  delay 
is  an  objection  (p.  661),  this  arrangement  of  sponge  holds  the  tube  more  steadily  in 
position  than  the  india-rubber  bag  of  Ti'endelenberg's  tampon,  which  is  liable  to  become 
slippery,  may  burst  during  the  operation,  may  allow  the  air  to  escape  and  thus  become 
useless,  while,  in  common  with  all  cannulas,  its  introduction  may  be  followed  by  a  stoppage 
of  the  breathing.  If  Hahn's  tube  is  employed,  it  will  be  found  somewhat  difficult  to 
adapt  the  right  amount  of  sponge  exactly  to  the  lumen  of  the  trachea.  If  an  ordinary 
tracheotomy  tube  be  employed,  it  must  fit  snugly,  without  any  undue  force  or  pressure 
(p.  661).     A  jacket  of  sterilised  tubing  or  gauze  may  ensure  this. 
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The  plan  of  tlu;  opcnition  iiuist  bo  carried  out  aeeordinf^  to  tlio 
conditions  found  when  the  interior  of  tlie  hirynx  lins  been  thoroughly 
exposed.  I  shall  suppose  at  first  that  the  disease  is  too  diffuse  to 
allow  of  a  nnilatei-al  laryngectomy,  but  tliat  it  has  not  infiltrated  the 
framework  of  the  larynx  deeply.  It'tlie  operation  be  begun  from  above 
an  incision  is  first  made  from  the  lower  border  of  the  hyoid  bone, 
exactly  in  tlie  middle  line,  vertically  down  to  the  level  of  the  first 
or  second  ring  of  the  trachea,  and  a  second  at  right  angles  to  the 
first,  either  at  the  level  of  the  hyoid  bone  or  below,  in  either  case 
passing  outwards  to  the  sterno-mastoids.  The  lower  transverse 
incisions  may  give  more  room  and  prevent  any  need  of  prolonging 
the  longitudinal  wound  down  to  the  tracheotomy  incision  if  this 
preliminary  o})eration  has  been  performed,  a  step  which  is  difficult  to 
avoid  in  short  necks  (v.  Bergmann).*  The  vertical  incision  should 
go  down  to  the  thyroid  and  cricoid  cartilages  and  trachea,  the  thyroid 
and  cricoid  cartilages  being  carefully  severed  in  the  middle  line  with 
stout  scissors  or  cutting-forcei)s,  the  two  halves  separated  with  retrac- 
tors, and  the  interior  examined.  The  soft  parts  over  the  thyroid  and 
cricoid  are  then  raised  en  masse  b.y  inserting  a  blunt  dissector  or  raspa- 
tory so  close  to  the  cartilages  that  the  perichondrium  itself  is  lifted  up, 
with  its  relation  to  the  soft  parts  over  it  undisturbed.  This  separation 
is  carried  back  as  far  as  the  middle  of  the  junction  of  the  larynx  and 
pharynx.  The  thyroid  isthmus  is  drawn  downwards  or,  better, 
divided  between  two  ligatures ;  the  larynx  is  pulled  to  either  side  with 
sharp  books,  and  the  attachments  of  the  inferior  and  lower  part  of 
middle  constrictors  and  stylopharyngeus  divided.  All  vessels,  especially 
the  superior  laryngeal  and  superior  thyroids,  must  be  carefully  secured. 
The  trachea,  separated  from  the  oesophagus  by  the  careful  use  of  a 
blunt  dissector,  a  curved  periosteal  elevator,  or  snips  of  curved  blunt- 
l)ointed  scissors,  is  cut  through  between  the  first  and  second  rings.  If 
no  tracheotomy  has  been  performed,  two  stout  sutures  of  silk  are 
passed  through  the  whole  thickness  of  the  trachea,  one  on  either  side ; 
and  by  these  the  tracheal  stump  is  drawn  downwards  and  forwards  and 
secured  by  most  careful  suturing  in  the  lower  angle  of  the  wound,  or  in 
a  separate  incision  made  for  this  purpose  just  above  the  sternum  (Gluck, 
ride  infra).  Two  precautions  are  needed  here.  In  freeing  the  trachea 
sufficiently  to  allow  of  its  being  brought  downwards  and  forwards  so  as  to 
diminish  the  risk  of  entrance  of  fluids,  care  must  be  taken  not  to  bare 
it  too  much,  and  thus  cut  off  its  blood  supply.  The  sutures  employed 
to  keep  it  firmly  and  snugly  in  position  should  be  of  reliable  cat- 
gut or  kangaroo  tendon.  If  of  salmon  gut  they  must  be  left  long,  to 
facilitate  their  removal.  Two  stout  silk  sutures  are  now  passed  through 
the  upper  cut  end  of  the  trachea,  and  by  traction  on  these  the  larynx 
is  carefully  separated  from  the  oesophagus  and  pharynx  from  below 
upwards.  The  excision  is  completed  by  division  of  the  thyro-hyoid 
ligament  and  the  mucous  membrane  at  the  entrance  of  the  larynx. 
The  epiglottis  and  its  folds  should  be  left  intact,  if  possible. 

*  The  operator  can  use  a  T-shaped  incision,  a  vertical  one  with  transverse  cuts  at 
either  end,  or  a  flap  with  its  base  upwards.  This  last  method,  used  by  Durante  and  Crile, 
is  referred  to  below  (p.  672).  It  is  especially  adapted  to  those  cases  where  it  is  not 
possible  to  suture  securely  the  pharj-nx  and  cesophagus.  Other  flap  methods  are  given 
by  Prof.  Gluck  (^Brit.  Med,  Journ.,  Oct.  31,  1903,  p.  1119). 
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The  above  method  of  working  veiy  close  to  the  cartilages  with  .a  blunt 
instrument  only  has  the  conspicuous  advantages  of  disturbing  but  little 
the  soft  parts  and  of  causing  but  trifling  haemorrhage.* 

AYliere  the  parts  do  not  admit  of  the  above  step,  for  instance,  where 
the  cartilages  are  infiltrated  or  where  the  parts  outside — e.r/.,  glands — 
are  found  involved,  and  the  operator  decides  to  go  on  with  the  operation 
(p.  657),  much  severer  steps  are  necessary.  The  larynx  must  now  be 
looked  upon  as  a  malignant  growth  elsewhere.  Flaps  of  skin  and 
fascia  are  reflected,  and  the  larynx  exposed  as  freely  as  possible.  Any 
enlarged  glands  now  seen  should  be  removed,  and  superficial  vessels 
secured.  The  sterno-hyoids,  sterno-thyroids,  and  thyro-hyoids  are  next 
severed  near  the  thyroid  cartilage,  and  the  lateral  lobes  of  the  thyroid 
gland  carefully  separated  in  the  same  way  {vide  infra),  ligatures  being 
tied  at  their  junction  with  the  isthmus,  if  needful.  The  soft  parts  at 
the  sides  which  contain  the  large  vessels,  &c.,  are  now  carefully  retracted, 
and  the  larynx  being  drawn  first  to  one  side  and  then  to  the  other,  the 
inferior,  lower  part  of  middle  constrictor  and  stylo-pharyngeus  muscles 
are  divided  very  close  to  their  attachments  to  the  cricoid  and  thyroid 
cartilages.  The  introduction  of  an  oesophagus  bougie  may  facilitate 
this  step,  and  save  needless  "  button-holing,"  now  and  in  the  separation 
of  the  oesophagus  from  the  trachea.  The  superior  laryngeal  vessels 
are  secured  and  divided  as  they  enter  the  thyro-hyoid  membrane.  To 
produce  anesthesia  of  the  nerves  which  may  carry  inhibitory  cardiac 
impulses,  Dr.  Crile  injected  cocaine  into  the  superior  laryngeal  nerve 
before  dividing  it  in  two  of  his  cases  published  by  Dr.  Lincoln  {loc.  supra 
cit.).  Information  on  this  point  has  been  given  at  p.  226.  Further 
experience  is  needed  before  we  can  rely  on  this  step  for  preventing  the 
serious  respiratory  and  cardiac  disturbances  which  have  followed  during 
the  raising  up  and  dissection  out  of  the  larynx,  and  also  for  diminishing 
the  shock  afterwards. 

The  larynx  is  next  severed  from  the  trachea  at  the  second  ring,  the 
stump  of  the  trachea  being  dealt  with  in  the  manner  already  given. 
The  detachment  of  the  larynx  from  the  oesophagus  is  then  carried  out 
from  below  upwards,  with  the  precautions  given  above  not  to  button-hole 
it.  As  the  dissection  is  carried  upwards  to  the  laryngo-pharyngeal 
junction  the  anterior  and  lateral  walls  of  the  pharynx  will  require 
partial  removal  in  these  more  advanced  cases.  At  this  stage  the 
following  details  given  by  Mr.  Harvey,  surgeon  to  the  Hospital  for 
Diseases  of  the  Throat  in  Golden  Square,  and  one  of  the  few  English 
surgeons  who,  having  had  opportunities  for  performing  laryngectomy, 
has  published  cases,  will  be  found  useful  {Lancet,  Sept.  21,  1901). 
After  the  stump  of  the  trachea  has  been  stitched  to  the  skin  "the 
next  step  will  be  to  dissect  ofl'the  upper  portion  of  the  trachea  from  the 
cesophagus  and  the  muscles  from  the  lateral  surface  of  the  cricoid. 
The  inferior  corner  of  the  thyroid  is  next  bared  by  detaching  and 
reflecting  the  crico-thyroid   and   inferior   constrictor   muscles.      The 

*  In  thus  raising  the  soft  parts,  by  keeping  close  to  the  cartilages  of  the  larynx,  care 
should  be  taken  not  to  separate  needlessly  the  soft  parts  from  the  trachea.  Some  of  these 
— e.g.,  the  lateral  masses  of  the  thyroid  gland,  which  are  now  also  detached  with  a  blunt 
dissector — are  useful  in  preventing  descent  of  the  trachea.  Sloughing  of  the  tracheal 
stump  and  failure  of  union  to  the  skin  has  followed  in  several  cases  (pp.  672  and  673). 
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muscles  and  ixriclioiulrimn  in  front  of  the  thyroid  will  now  he 
separated  and  rfHectfd  as  far  hack  as  the  superior  cornu,  which  latter 
will  next  he  freed  hy  dividing  the  periosteum  on  its  surface,  and  pusliing 
it  along  with  the  lateral  wall  of  the  pharynx  and  the  loose  areolar 
tissue  hackwards  until  the  posterior  lateral  horder  of  the  cricoid  is 
reached.  The  outer  two-thirds  of  the  lateral  portion  of  the  thyro- 
hyoid ligament  will  then  he  divided  transversely  and  cautiously  at  the 
junction  of  its  middle  and  upper  thirds ;  and  when  the  adjacent 
mucous  memhrane  is  reached  this  must  he  picked  up  with  forceps  and 
divided,  wherehy  the  upper  portion  of  the  epiglottis  can  he  seized  and 
drawn  forwards,  'i'he  anterior  wall  of  the  pharynx  is  thus  opened,  and 
hy  pulling  the  epiglottis  strongly  forwards,  and  with  it  the  whole  larynx, 
the  knife  can  he  placed  on  the  posterior  surface  of  the  cricoid,  and  by 
cutting  downwards  the  anterior  wall  of  the  oesophagus  will  be  opened. 
Care  must  be  taken  at  this  point  to  limit  the  cut  to  the  parts  which  are 
covered  in  front  by  the  posterior  surface  of  the  cricoid  ;  if  this  is  not 
done,  the  lateral  wall  of  the  pharynx  and  oesophagus  will  be  unnecessarily 
encroached  upon,  thus  rendering  it  difficult  to  approximate  their  edges. 
The  whole  larynx  is  thus  completely  detached,  and  the  defect  in  the 
pharyngeal  mucous  membrane  must  now  be  made  good  by  inserting 
sutures  quite  close  to  the  cut  edges,  and  so  preventing  in-turning  of 
the  epithelial  surfaces.  The  sewnng  up  must  be  watertight,  with  fine 
catgut  sutures,  so  as  to  form  a  Y-shaped  stitched  line  ;  then  a  row  of 
Lembert's  sutures  must  be  added,  transfixing  the  muscular  and  cellular 
coats  of  the  oesophagus  and  pharynx.  The  third  layer  unites  the 
stumps  of  the  pharyngeal  constrictors,  and  the  fourth  brings  together 
the  divided  sterno-hyoid  and  thyro-hyoid  muscles." 

If  closure  of  the  pharynx  be  found  impossible  its  cut  edges  must  be 
united  by  numerous  sutures  of  sterilised  catgut  to  the  soft  parts  about 
the  base  of  the  tongue  and  hyoid  bone,  secure  union  here,  as  in  the 
case  of  the  sutured  stump  of  the  trachea,  being  of  the  utmost  importance 
to  prevent  infection  of  the  wound  b}'  fluids  from  the  mouth. 

All  haemorrhage  having  been  carefully  arrested,  drainage  is  supplied 
by  securely  packing  any  pockets  in  the  wound  with  strips  of  iodoform 
gauze,  which  are  led  out  above  and  below.  The  wound  is  sewn  together 
over  these  strips,  and  a  boracic  acid  fomentation  applied.  A  soft  tube 
may  be  passed  by  the  nose  into  the  oesoi)hagus  at  the  time  of  the 
operation.  If  this  occasion  retching  and  coughing  it  must  be  passed  as 
required. 

As  to  the  removal  of  glands.  Prof.  Gluck  carries  this  out  at  the  time 
of  the  laryngectomy.  By  most,  considering  the  severity  of  the  first 
operation  and  the  thoroughness  and  time  required  if  epitheliomatous 
glands  in  the  neck  are  to  be  attacked  to  any  i)urpose  (p.  604),  this 
proceeding  will  be  deferred  to  a  later  stage. 

Tlie  after-treatment  is  considered  at  p.  674. 

Numerous  modifications  have  been  introduced  in  the  technique  of 
laryngectomy  with  a  view  especially  of  diminishing  the  risk  of 
broncho-pneumonia. 

Gluck  (i?7vY.  Med,  Journ.,  loc.  supra  cit.)  does  not  perform  a  preliminary  tracheotomy. 
After  the  usual  incision,  exposure  of  the  sides  of  the  larynx,  division  of  the  muscles, 
separation  of  the  thyroid  gland,  and  ligature  of  the  superior  laryngeal  artery,  the  patient 
is  j)laced  so  that  the  head  hangs  over  the  end  of  the  table,  the  thyro-hyoid  membrane  is 
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divided,  and  the  pharynx  phigged  with  gauze,  so  as  to  prevent  the  descent  of  saliva.  The 
larynx  is  then  drawn  steadily  forward  as  it  is  separated  from  the  pharynx  and  oesophagus 
until  the  lower  margin  of  the  cricoid  is  reached,  when  the  whole  larynx  can  be  drawn  out 
of  the  wound.  A  transverse  incision  is  now  made  above  the  episternal  notch,  and  from 
this  the  skin  is  loosened  upwards  into  the  upper  wound  so  as  to  leave  a  bridge  of  skin 
4  to  5  cms.  wide.  Two  strong  threads  are  then  passed  through  the  trachea,  the  larynx  is 
cut  away  close  above  the  threads,  and  the  stump  of  the  trachea  drawn  by  the  threads 
under  the  bridge  of  skin  into  the  button -hole-like  opening  above  the  episternal  notch. 
It  is  here  fixed  by  sewing  its  edges  all  round  to  the  edges  of  the  skin  wound.  The 
opening  in  the  pharynx  is  closed  by  one  or  more  rows  of  sutures,  and  all  the  different 
pockets  of  the  wound  and  the  mouth  are  packed  tiehtly  with  iodoform  gauze.  The  skin  is 
sewn  together  over  this  packing.  The  patient  is  fed  by  an  india-rubber  tube  passed 
through  the  nose. 

The  advantage  of  thus  separating  the  opening  in  the'trachea  by  a  considerable  distance 
from  the  wound  is  obvious,  but  nothing  is  said  as  to  the  difficulties  which  are  apparently 
certain  to  arise  in  the  administration  of  an  antesthetic  if  the  above  technique  is  followed. 
It  is  not  stated  that  local  analgesia  is  employed. 

Le  Bee  {Ami.  de  Mai.  de  V  Oreille,  J^-c,  1905,  t.  xxxi.  p.  375)  has  followed  Chiari  in 
dividing  laryngectomy  into  two  stages.  In  the  first,  the  trachea  is  detached  from  the 
larynx  and  sutured  to  the  skin.  In  the  second,  performed  eight  to  fourteen  days  later, 
the  larynx  is  removed.  He  claims  that  by  this  method  shock  is  diminished,  and  the  risk 
of  broncho-pneumonia  greatly  lessened.  The  trachea  is  exposed  by  an  incision  extending 
from  below  the  cricoid  to  the  sternum  and  isolated  laterally,  with  care  to  preserve 
sufficient  cellular  tissue  to  ensure  its  nutrition.  The  tube,  severed  below  the  cricoid,  is 
drawn  downwards  and  forwards,  and  fixed  to  the  skin  by  sutures  which  take  up  the 
trachea  between  its  second  and  third  rings.  A  tracheotomy  tube  is  placed  in  the  opening, 
and  the  wound  closed  with  drainage.  At  the  second  operation  the  larynx  is  removed  by 
the  steps  already  fully  given  (p.  669).     Dr.  Le  Bee's  patient  recovered. 

Dr.  Canzard  (loc.  supra  cit.,  pt.  ii.  p.  165)  states  that  in  the  above  case,  after  the 
removal  of  the  silk  sutures  by  which  the  stump  of  the  trachea  had  been  united  to  the  skin, 
union  failed  to  take  place,  but  as  this  wound,  by  the  adoption  of  the  two-stage  method, 
had  become  shut  off  from  that  of  the  major  operation,  re-insertion  of  a  few  sutures 
was  sufficient.  He  mentions  another  case  operated  upon  at  one  time  in  which  the  patient 
was  a  very  restless  one.  Sloughing  of  the  divided  trachea  was  followed  by  a  fatal  result 
two  weeks  after  the  laryngectomy. 

Dr.  Durante,  the  well-known  surgeon  at  Rome,  in  order  to  prevent  the  risk  of  lung 
troubles,  makes  use  of  a  flap  intended  to  close  the  pharyngeo-oesophageal  opening  so  that 
mucus  and  saliva  shall  be  conveyed  directly  into  the  oesophagus,  and  the  large  wound 
remaining  after  laryngectomy  be  reduced  to  a  minumura.  An  account  of  his  operation, 
with  excellent  photographs,  is  given  in  a  brief  paper  in  the  Interiiational  Clinics,  1905, 
p.  122.  A  large  horse-shoe  flap  consisting  of  skin  and  superficial  fascia  is  raised  by  an 
Incision  which,  starting  at  the  right  angle  of  the  mandible,  descends  along  the 
sternomastoid  to  a  point  3  cms.  above  the  episternal  notch  ;  thence,  curving  across  to  the 
left  side,  it  ascends  along  the  sternomastoid  to  end  at  the  left  angle  of  the  jaw.  The  flap 
is  raised  as  high  as  the  hyoid  bone,  the  larynx  exposed,  and,  after  the  performance  of  a 
low  tracheotomy,  removed  by  the  steps  already  given.  When  all  bleeding  has  been 
arrested  the  flap  is  sutured  "from  above  downwards  to  the  edges  of  the  pharyngeo-oesophageal 
mucous  membrane,  in  such  a  manner  that  the  rete  Malpighii  comes  into  more  or  less  direct 
contact  with  the  cut  edge  of  the  mucous  and  submucous  coats  of  the  pharynx  and  oesophagus. 
The  lower  end  of  the  flap  remains  behind  the  tracheal  stump,  and  is  fixed  to  it  with 
stitches  so  as  to  render  it  immobile.  The  whole  bleeding  surface  is  thus  reduced  to  two 
lateral  clefts,  which  should  be  packed  with  gauze." 

Both  the  patients  on  whom  Dr.  Durante  employed  this  method  recovered  rapidly,  one 
being  able  to  swallow  milk  and  water  on  the  second  day  after  the  operation.  The  first 
died  two  months  later  with  infiltration  of  the  glands  and  hfemorrhnge  from  the  carotid 
artery.  In  the  second  an  enlarged  gland  and  "  all  the  objective  evidence  of  carcinomatous 
cachexia  "  appeared  eight  months  after  the  operation.  In  this  case  it  is  to  be  noted  that 
at  the  time  of  the  laryngectomy  "  the  carcinoma  was  rather  circumscribed,  and  there 
was  no  evidence  of  metastasis." 
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FJiilorl  ciitloavoiirs  to  inoct  tlie  dangers  of  pncumimia  by  lestoiirij,'  the  luiiaii  uf  the 
air  tube.  On  lliu  cadaver,  and  in  uiic  case  of  tracheal  stenosis  in  whicli  he  operate<l  wilii 
strikinji  success,  he  found  that  the  severed  traciica  was  sufliciently  mobile  to  aihnit  of  its 
l)eiiig  pulled  up  and  united  to  the  parts  left  about  the  hyoid  bone. 

A  prelimiiuiry  tracheotomy  is  performed.  The  hirynx  is  removed  by  the  steps  already 
given,  it  being  essential  to  retain  tiie  ei)iglottis  and  aryticno-epiglotlidcm  fr)ld8.  All 
luemorrhagc  having  been  completely  arrested,  the  mucous  membrane  on  the  jiosterior 
aspect  of  t lie  severed  traciiea  or  the  cricoid  cartilage,  according  to  the  site  of  division,  is 
united  to  the  arytieno-epiglottidean  folds.  Anteriorly  some  of  the  sutures  taking  up  the 
air  tube  below  pa.ss  around  the  hyoid  bone,  beneath  the  mucous  membrane,  and  also  the 
base  of  the  epiglottis,  in  order  to  prevent  retraction.  The  sutures,  mostly  of  sterilised  cat' 
gut,  are  introduced  from  behind  forwards,  and  n(jnc  are  tied  until  allare  inserted.  Tension 
on  tlie  deep  sutures  is  relieved  by  drawing  together  the  soft  part  with  silk  sutures  where 
this  is  practicable.  Two  iodoform  drains  are  employed,  and  the  skin  wound  is  sutured. 
Immobilisation  of  the  iiead  w.is  not  found  necessary. 

In  a  case  in  which  v.  Ilippel  tried  this  method  the  upper  end  of  the  trachea  sloughed 
from  ulceration  and  infection  ;  the  patient  ultimately  recovered. 

Operation  in  Cases  of  Extrinsic  Malignant  Disease  involving  the 
Pharynx  extensively. — If,  ufter  careful  consideration  of  the  case,  the 
vitality  of  the  patient,  and  his  decision  justify  resort  to  such  an 
operation,  the  following  are  the  lines  on  which  Prof.  Gluck  {loc.  supra 
cit.)  carried  it  out : — 

"  In  order  to  extirpate  the  larynx  with  the  pharynx,  I  expose  first  the  whole  larynx, 
and  place  the  patient  so  that  the  head  hangs  down  over  the  edge  of  the  table.  I  then 
divide  the  membrane  between  the  hyoid  bone  and  the  larynx,  and  draw  the  larynx 
forward  in  front  of  the  wound.  The  inner  surface  of  the  pharynx  is  now  well  seen,  and 
one  can  divide  without  difficulty  the  side  walls  and  anterior  edge  of  the  pharynx  straight 
through  above  the  tumour.  Next  I  push  forward  into  the  loose  tissues  between  the 
pharynx  and  oesophagus  and  the  vertebral  column,  and  detach  the  pharynx  from  the 
vertebral  column  till  I  have  reached  the  lower  pole  of  the  tumour.  I  cut  the  oesophagus 
straight  off,  as  far  as  possible  below  the  tumour,  and  then  loosen  the  oesophagus 
from  the  trachea  for  a  short  distance.  The  larynx  is  then  divided  from  the  trachea  as  in 
laryngectomy,  and  the  tracheal  stump  pulled  under  the  skin-bridge  and  into  the  button- 
hole above  the  epistcrnal  notch,  where  it  is  firmly  stitched.  The  wound  isclosed  towards  the 
mouth  by  sewing  the  pharynx  walls,  or,  if  one  has  cut  off  the  pharynx  very  high,  by  pack- 
ing with  iodoform  gauze.  An  india-rubber  tube  is  placed  in  the  cesophagus."  Prof,  Gluck 
draws  flaps  of  skin  together  by  sutures  over  gauze  ;  other  surgeons  leave  the  wound  open. 

The  edges  of  this  gradually  become  inverted,  and  the  granulating  surface  slowly 
covered  by  epithelium  until  a  deep  furrow  leads  from  the  pharynx  above  to  the  oesophagus 
below.  Narath  {Arch.  f.  Klin.  Chlr.,  Bd.  Iv.  S.  840)  advises  the  closure  of  this  by  a 
plastic  operation  by  double  flaps,  as  in  Duplay's  operation  for  hypospadias  (</.r.),  some 
months  later  to  convert  the  above  furrow  into  a  tube.  Two  fiaps  are  marked  out  and 
dissected  upon  either  side  of  the  furrow.  They  are  then  turned  inwards  and  sutured  in 
the  miildle  line.  They  should  not  contain  any  hair  follicles.  Over  the  raw  surface  of 
these,  if  the  tissues  of  the  neck  are  sufficiently  lax,  two  other  flaps  are  guided  inwards. 
Further  operations  may  be  needed  for  fistulae  dating  to  failure  of  complete  union. 

Trans-hyoid  Pharyngotomy. — This  operation  is  indicated  in  a  few 
cases  of  extrinsic  malignant  disease,  e.g.,  those  where  the  mischief 
originates  in  the  epiglottis,  arytseno-epiglottidean  folds,  and  is  limited 
to  these  parts. 

The  operation  is  described  at  p.  618. 

Dr.  Moure,  of  Bordeaux  (Brit.  J/cd.  Joi/rn.,  Oct.  31,  1903,  p.  1148)  does  not  introduce 
a  tube  into  the  trachea  until  the  hyoid  bone  has  been  split  in  the  middle  line  and  the  base 
of  the  tongue  is  reached.  •'  The  tube  is  introduced  under  superficial  anesthesia,  so  that 
the  patient  may  cough  up  any  blood  that  may  find  its  way  into  the  air  passages  ;  this 
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being  accomplished,  the  ansesthesia  is  deepened,  and  the  base  of  the  tongue  divided  by  a 
vertical  mesial  incision.  By  drawing  the  two  halves  apart  the  epiglottis  is  exposed  ;  it 
is  then  drawn  forwards  and  removed.  An  energetic  application  of  the  curette  and  the 
thermo-cautery  completes  the  operation.  The  two  halves  of  the  tongue  are  then  sutured 
with  catgut  ;  the  halves  of  the  hyoid  are  held  together  by  stitching  the  muscles  above  it 
and  below." 

In  one  of  Dr.  Moure's  patients  the  following  deformity  developed.  The  glottis  became 
elongated  and  reduced  to  a  mere  slit,  no  longer  capable  of  taking  the  usual  triangular 
form.  Aspiration  of  the  arytsuo-epiglottidean  folds  interfered  with  respiration  so  much 
that  it  was  necessary  to  introduce  a  tracheotomy  tube,  but,  after  a  time,  the  glottis 
gradually  regained  its  normal  form  almost  completely,  and  the  tube  was  removed. 

Palliative  Tracheotomy. — This  may  be  indicated  in  cases  unsuited 
to  attempts  at  extirpation,  or  Avhere  a  patient  declines  these,  with  the 
object  of  retarding  the  rate  of  the  disease  and  preventing  or  relieving 
dyspnoea.  The  chief  guides  are  the  general  condition  and  vitality  of 
the  patient  (p.  667)  and  the  extent  of  the  disease,  e.g.,  to  the  jjharynx 
widely,  epiglottis,  and  back  of  tongue,  with  evidence  of  infiltration 
and  involvement  of  glands.  While  the  relief  given  at  first  may  be  decided, 
the  closing  scene  is  often  distressing,  as  when  ulceration  of  the  soft 
parts  takes  place,  or  when,  owing  to  the  downward  extension  of  the 
growth,  the  tracheotomy  tube  becomes  a  source  of  constant  irritation 
and  distress,  though  absolutely  necessary  for  respiration.  In  such 
cases,  where  the  suffocative  cough  and  dyspnoea  cannot  be  relieved  by 
other  means,  the  question  of  laryngectomy  may  arise  after  a  palliative 
tracheotomy  has  been  performed,  as  in  a  case  which  Mr.  H.  Morris 
brought  before  the  Clinical  Society  {Tis.,  vol.  xx. ;  Brit.  Med.  Jotuii., 
1886,  vol.  ii.  p.  975).     The  patient,  at.  59,  sank  on  the  eighth  day. 

After-treatment. — As  the  best  of  all  positions,  the  prone,  is  rarely 
endured,  a  trial  should  be  made  of  Prof.  Keen's  plan  of  keeping  the 
patient  for  the  first  day  or  two  in  the  Trendelenberg  position,  by 
putting  a  chair  under  the  foot  of  the  bed  {Ann.  of  Surg.,  1899,  vol.  xxx„ 
J),  i).  Discharges  must  be  prevented  from  entering  the  trachea  by 
stitching  some  gauze,  changed  daily,  round  the  tube.  The  inspired 
air  should  be  charged  with  antisei)tic  vapour.  Nourishment  must  be 
supplied  foj'  the  first  week,  or  until  the  deeper  part  of  the  wound  is 
consolidated,  by  a  soft  tube  passed  either  by  the  nose  or  mouth,  for 
which  the  patient  should  be  prepared  before  the  operation.  If  the 
repairing  sutures  in  the  pharynx  give  way,  the  use  of  the  tube  will  be 
more  prolonged.  Feeding,  save  for  the  first  few  hours,  by  enemata 
alone  is  not  reliable,  considering  the  debilitated  condition  of  these 
patients  and  the  profound  shock  which  may  accompany  this  most  serious 
operation.  AVhen  the  Avound  is  consolidated,  the  patient  should  be 
encouraged  to  take  some  semi-solid  food  by  the  mouth,  liquid  food  thus 
taken  having  always  a  greater  tendency  to  get  into  the  wound.  Thirst 
must  be  met  by  ice  in  the  mouth  and  sips  of  sterile  water.  The  tempera- 
ture of  the  room  should  be  from  65*^  to  70*^.  No  morphia  is  tcf  be  given, 
if  possible.  Secretions  and  coughing  may  be  diminished  by  adopting  a 
suggestion  of  Dr.  Delavan  {loe.  supra  eit.)  and  giving  small  doses  of 
belladonna. 

After  the  second  mouth  the  question  of  an  artificial  larynx  will  arise. 
This  consists,  in  the  main,  of  three  parts,  a  lower  or  tracheal  and  an 
upi^er  or  laryngeal  tube,  which  lies  in  the  pharynx,  and  contains  some 
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loiiu  of  vibiutor  or  reed.  Most  ol"  them  Imvc  ^^^)i  Ik-l-ii  successes. 
I'lof.  Gluck's  iippeurs  to  be  the  best;  it  is  distin^'uished  by  its  siui- 
pHcity  unci  the  hut  thiit  the  upper  tube  ends  behind  the  uvuhi,  or  is 
br«>u^'lit  out,  curved,  at  the  angle  of  the  mouth.  Some  American 
surgeons  n-port  that  this  gives  good  phonetic  results,  that  it  is  easily 
worn  and  adjusted,  and  that  the  vil)rator  is  readily  cleaned  and  replaced.* 
As  a  rule,  the  artificial  larynx  has  been  found  to  be  liable  to  the 
ftdlowing  objections.  Irritation  is  produced  by  pressure  at  a  spot 
where  all  irritation  is  especially  to  be  avoided  ;  the  vocal  vibrator  is 
liable  to  produce  a  sound,  often  noticeable  and  whistling,  with  every 
respiratit>n.  It  often  becomes  obstructed  with  mucus  and  saliva,  and 
l)rolonged  attempts  at  talking  with  such  api)aratus  prove  exhausting 
from  dilliculty  in  breathing.  lor  this  reason  the  artilicial  larynx  has 
often  been  abandoned,  the  patients  contenting  themselves  with  a 
whispered  voice,  and  the  use  of  a  slate  or  writing-pad. 

Some  American  surgeons  have  fouud  benefit  from  placing  the 
patient  under  "an  experienced  teacher,  from  whom  he  acquires  the  art 
of  communication  by  audible  sounds  generated  entirely  above  the  region 
of  the  larynx  "   (Delavan). 

Dangers  and  Causes  of  Death. — These  will  have  been  -gathered  from 
the  details  already  given.  It  may  be  well  to  recapitulate  the  chief 
ones: — (i)  Shock.'  (2)  Exhaustion.  (3)  Broncho-pneumonia,  abscess 
and  gangrene  of  the  lung,  and  empyema.  Dr.  Cohen,  of  Philadelphia 
{Inter.  Encijd.  Surg.,  vol.  v.  p.  776),  considers  that  the  first  two  weeks 
constitute  the  chief  period  of  danger  from  lung  complications,  and  that 
if  the  patient  survive  this  date,  he  is  tolerably  secure  up  to  the  fourth 
month,  when  the  period  of  the  risk  of  reappearance  begnis. 
(4)  Infective  conditions,  e.g.,  septicaemia,  toxjemia,  cellulitis,  medias- 
tinitis.  (5)  Iodoform  poisoning.  (6)  Secondary  hiemorrhage.  This 
occurred  in  Surgeon-Major  Macleod's  case  (footnote  p.  657)  on  the  fifth 
day,  causing  death  rapidly.  The  course  of  the  bleeding  could  not  be 
determined.  The  disease  was  extensive.  (7)  Displacement  of  the 
tracheotomy-tube.  (8)  In  some  cases  a  rai)idly  fatal  result  has  followed 
when  all  has  seemed  to  be  doing  well  (p.  666),  perhaps  from  influences 
conveyed  along  the  cardiac  fibres  of  the  vagus,  from  changes  in  the  cut 
superior  laryngeal  nerves,  or  in  branches  between  the  sympathetic  and 
vagus,  of  wiiich  very  little  is,  at  present,  kuow^n.  (cj)  Stenosis  from 
cicatricial  contraction.  (10)  Other  risks  inseparable  from  operations 
in  which  an  attempt  is  made  to  extirpate  infiltrated  and  adherent 
epitheliomatous  glands  in  the  neck. 

Fnially,  other  risks  inseparable  from  laryngectomy  in  some  patients 
must  be  remembered,  viz.,  the  visceral  and  vascular  changes  usually 
present,  and  the  mental  misery  from  the  isolation,  the  discomfort,  and, 
at  times,  the  degree  of  inanition  daily  from  the  escape  of  liquids  where 
the  pharynx  has  been  extensively  extirpated,  and  where  the  repairing 
suture  lines  have  not  held  their  place,  or  where  a  plastic  operation  has 
failed. 


♦  The  apparatus  is  briefly  described  and  figured  by  Dr.  W.  I.  Terry  (,!««.  of  Surg., 
1904,  vol.  i.  p  .968).  In  this  patient,  ;et.  42,  complete  laryngectomy  was  performed  after  the 
failure  of  a  repeated  thyrotomy.  The  last  result  given  is  that  of  the  performance  of  the 
laryngectomy. 
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I  have  not  tliouglit  it  wortli  while  to  give  any  details  of  those  very 
rare  cases  in  which  the  larynx  has  heen  removed  for  other  causes  than 
carcinoma  and  sarcoma. 

In  Sir  r.  Heron  Watson's  case  quoted  by  Dr.  Foulis  (^Tj'S.  Intern.  Jled.  Cung.,  1881, 
vol.  iii.  p.  251),  the  larynx  was  removed  on  account  of  the  trouble  that  persisted  in  a  case 
of  tertiary  syphilis  after  tracheotomy.  Eubio,  of  Madrid,  removed  the  larynx  for  necrosis. 
Dr.  Foulis  {loc.  supra  cit.,  p.  258)  mentioned  a  case  of  Dr.  Bircher  in  which  the  larynx  was 
removed  with  part  of  the  (Esophagus  for  reappearance  of  carcinoma  of  the  thyroid.  Prof. 
Caselli  {ibidem,  p.  262)  stated  that  he  had  performed  jjartial  laryngectomy  f or  an  enonnous 
myxofibrochondroma  of  the  h^'oid  and  larynx.  All  these  four  patients  sank  at  varying 
periods  after  the  operation.  It  is  fair  to  remember  the  exhaustion  present  in  each  case, 
and  the  date  of  the  laryngectomies. 


('ii.\rri:i;  xiii. 
OPERATIONS   ON  THE  THYROID   GLAND. 

REMOVAL     OF     THE     THYROID     GLAND,'      PARTIAL     AND 

COMPLETE. 
Indications. 

I.  Fiiilure  of  previous  treatment  and  increase  of  the  bronchocele, 
leading  to — 2.  Dyspnoea  sufticieutly  constant  to  prevent  the  patient  from 
folhnving  any  active  einphiyment,  or  one  of  a  sedentary  kind  which 
involves  stooping  of  the  neck  and  head.  3.  The  existence  of  tracheal 
stridor,  especially  if  accompanied  by  enlargement  of  the  isthmus  or 
extension  of  the  lobes  laterally  or  downwords  (see  p.  682). 

I  have  met  with  several  excellent  cases  of  lateral  compression  of  tlie  trachea  by  the 
tliyroid.  The  first  patient  was  sent  to  me  by  Dr.  Fraser,  of  Romford,  many  years  ago. 
Here  the  marked  tracheal  stridor,  breathlessness  on  any  exertion,  but  only  weakened 
voice,  were  accounted  for  by  the  windpipe  being  in  this  case  a  well-defined  instance 
of  "  the  scabbard  trachea,"  the  tube  being  bluntly  keel-like  in  front,  with  concave 
surfaces  from  the  strap-like  pressure  of  the  enlarged  isthmus.  The  sides  of  the  thyroid 
cartilage  showed,  from  the  same  cause,  very  marked  concavities.  A  good  recovery 
followed  removal  of  the  isthmus  and  one  lateral  lobe,  and  the  patient,  instead  of  being 
a  nervous,  exacting  invalid  at  home,  was  able  to  take  up  work  as  a  nurse  in  one  of  the 
London  hospitals. 

Uni-  or  bilateral  compression  (the  scabbard  trachea)  is  certainly  the  most  constant  form 
of  narrowing.  The  circular  form  is  shown  in  Fig.  253.  I  have  never  been  able  to  satisfy 
myself  that  any  softening  of  the  trachea  existed  in  any  of  my  cases  in  which  stridor  was 
present. 

4.  Attacks  of  sudden,  suffocating  dyspnoea. 

It  is  not  3'et  sufficiently  recognised  b}'  the  profession  that  a  broncho- 
cele, whether  it  be  moderate  in  size  or  large,  may  from  some  sudden 
engorgement  or  rupture  of  its  vessels  cause  urgent  and  fsital  dysj)ncea. 
A  first  attack  may  here  only  herald  in  the  end.  \ 

The  following  may  be  quoted  to  prove  that  the  above  danger  is  well 
founded : — 

Dr.  Hurry  (Lu/icct,  March  ig,  1887)  relates  the  case  of  a  girl,  aged  13,  the  subject  of  a 
moderate  goitre.     Dyspnoea  was  first  complained  of  on  Nov.  3.     On  Nov.  7,  dyspnoea 

*  A  distinction  must  always  be  made  in  these  operations  between  removal  of  parts  of 
the  thyroid  itself  and  that  of  encapsulateil  adenomata  in  it  (p.  695),  however  large. 

f  Thus,  in  one  case,  a  woman  with  a  bronchocele  which,  so  far  as  was  known,  had  not 
given  previous  trouble,  waking  out  of  sleep  suddenly,  was  terrified  by  seeing  her  little 
child  playing  about  the  room  with  a  piece  of  wood  taken  alight  from  the  fire.  Most 
urgent  dyspnoea  set  in,  and,  before  surgical  relief  could  be  given,  death  took  place  from 
suffocation.  In  another  case,  that  of  a  woman  the  subject  of  a  bronchocele,  and  straining 
violently  in  the  throes  of  parturition,  similar  dyspnoea  set  in  as  rapidly,  and  with  the 
same  result. 
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was  urgent,  and  tracheotomy  was  called  for.  The  operation  p;ave  vcr^'  little  relief,  and 
death  followed  an  hour  and  a  half  later.  The  necropsy  showed  a  moderately  larj^e  goitre, 
the  two  lobes  of  which  entirely  encircled  the  trachea  and  reduced  the  lumen  to  a  narrow 
slit,  to  which  the  tracheotomy  wound  did  not  quite  reach. 

Dr.  Hurry  gives  the  following  ingenious  explanation  of  the  insidiousness  and  urgency 
of  the  dyspncEa  in  these  cases  :  Owing  to  the  slowly  progressive  enlargement  of  the  thyroid, 
the  dyspnoea  at  first  is  slight  ;  one  day  some  extra  exertion  calls  into  play  the  additional 
muscles  of  respiration — p.//.,  sterno-mastoid,  sterno-thyroid,  sterno-hyoid, — which,  pressing 
on  the  trachea,  still  further  close  its  lumen,  already  narrowed  by  the  slowly  progressive 
growth.  This  brings  about  additional  dyspnoea,  and  so  induces  more  ^'igorous  contraction 
of  the  inspiratory  muscles,  and  so  further  closure  of  the  trachea,  and  finally  fatal  dyspnoea. 

Dr.  Dewes  (Brit.  Med.  Journ.,  Jan.  18,  1879,  p.  84)  records  the  case  of  a  patient 
who  was  found  by  the  Coventry  jiolice  apparently  dying  of  suffocation.  On  his  admission 
into  the  hospital  a  large  bronchocele  was  found,  and  a  free  median  incision  was  made  by 
Mr.  Read  down  to  the  tumour.  The  breathing  at  once  improved  and  soon  became 
natural,  the  tumour  decreased  in  size,  and  all  went  well  till  the  evening  of  the  seventh 
day,  when  the  dyspnrfia  suddenly  returned,  the  tumour  again  enlarging,  and  the  patient 
dying  in  two  or  three  minutes.  It  was  found  at  the  necropsy  that  in  the  last  agony  the 
posterior  part  of  the  tumour  had  broken  down,  giving  rise  to  a  large  extravasation 
of  venous  blood,  pressing  on  the  respiratory  nerves.  "  The  only  part  of  the  trachea  at 
all  approachable  was  under  the  manubrium  sferni,  where  it  was  covered  by  the  innominate 
artery." 

I  wish  to  (lra\Y  attention  to  another  fact,  that  extravasation  may 
take  place  suddenly  into  a  bronchocele,  and  thus  produce  urgent 
dyspnoea. 

In  1885  a  woman,  aged  44,  came  under  my  care  with  enlargement  of  the  thyroid,  the 
right  half  having  been  increasing  in  size  for  some  years,  but  her  chief  trouble  was  due 
to  a  swelling,  in  the  position  of  the  isthmus,  of  the  size  of  a  small  Qrange.  This  had 
existed  about  a  year,  but  had  suddenly  increased  in  size,  while  the  patient  was  singing, 
six  months  before.  The  patient's  voice,  originally  an  alto,  was  now  hoarse  and  gruff, 
and  of  very  small  compass.  Removal  of  the  isthmus  showed  that  this  was  occupied  by 
a  cyst,  containing  in  the  centre  firm  coagulum.  Two  years  later,  when  the  patient  was 
last  seen,  the  right  lobe  had  subsided  to  the  size  of  its  fellow,  but  the  voice  was  still 
deep  and  somewhat  hoarse. 

Occasionally  it  may  he  an  accessory  thyroid,  not  the  main  gland 
itself,  which  is  the  cause  of  the  dyspnea,  and  perhaps  of  death.  Such 
a  case  is  recorded  and  an  illustration  given  by  Mr.  Bland  Sutton 
{Lancet,  vol.  i.  1895,  p.  462). 

A  man,  ast.  36,  was  found  lying  on  his  back  in  a  street  adjoining  the  Middlesex  Hospital, 
apparently  in  a  fit,  AVhen  brought  in  by  the  police  he  was  dead.  At  the  necropsy  an 
accessory  thyroid  embedded  in  a  thick  fibrous  capsule  was  found  firmly  fixed  to  the 
trachea  in  the  neighbourhood  of  the  fourth  to  the  ninth  cartilages.  Though  only  about 
the  size  of  a  dove's  egg,  it  had  severely  compressed  the  trachea  and  caused  the  fatal 
dyspnoea. 

It  will  be  well  at  this  point  to  advise,  in  those  cases  where  treatment 
is  suddenly  and  urgently  demanded  for  goitres  threatening  suffocation  : 

(i)  If,  as  is  very  possible,  the  surgeon  is  short-handed,*  and  no 
adequate  preparations  have  been  made,  it  will  be  wiser  to  slit  the  deep 

*  The  sudden  onset  of  these  most  serious  cases  emphasises  my  opinion  that  treatment 
here  to  be  successful  should  he  jirerenficfl.  Patients  with  the  slightest  degree  of  tracheal 
stridor  and  dyspnoea  should  be  warned  of  the  risk  of  suffocation,  and  operated  on  by 
removal  of  one  lobe,  before  there  is  time  for  the  last,  and  perhaps  fatal,  attack  to  occur. 
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cervical  lasciii,  cKpccinlly  in  cases  wlicrt!  tliis  is  well  developed,  fre<'lv 
in  the  middle  liiu\  so  as  to  allow  the  eiilarj^'ed  thyroi'l  to  l)ul;^'e  foi-wai'd 
and  away  iVoiu  the  inirrowed  tracdiea.  'This,  coiiihined  perhaps  with 
venioseetiou  if  iiiiu-h  lividity  he  ju'eseiit,  will  verv  likidy  sii(li(-e  for  a 
time.  Hut  Mi'.  liead'scaso  (ride  supra),  in  which  this  step  was  adopted, 
sliows  that,  hy  itstdf,  it  will  not  he  enouf^h  ;  and  it  exposes  the  patient 
to  serious  risks  of  iid'ection  (p.  704).  At  tlu!  saiu(!  lime,  if  preparations 
can  he  made,  or  as  soon  after  as  is  possihie,  the  isthmus  and  one  lolx; 
of  the  thyroid  should  he  removed.* 

(j)  If  slittiuf^  up  the  deep  cervical  fascia  does  not  suflice,  the  ti-eat- 
ment  lies  hetween  tracheotomy  (if  it  l)o  ]>ossihle)  or  I'emoval  of  the 
isthmus  and  oiu;-half  of  th(>  thyroid  if 
the  patient's  condition  on  administra- 
tion of  the  anaesthetic  I  (A.C!.M.  or 
chloi'oform)  admit  of  this  operation. 
Where  slitting'  up  of  the  fascia  is  not 
sufficient,  and  where,  owing  to  the 
urgency  of  the  case,  the  fact  that  the 
needful  preparations  cannot  he  made,  or 
the  increased  dyspno'a  caused  hy  the 
anaesthetic,  removal  of  part  of  the  gland 
is  out  of  the  question,  tracheotomy  is 
the  only  step  left.  There  are  marked 
objections  to  it.  (u)  It  is  often  beset 
with  great  difficulties.  Thus,  if  the 
surgeon  open  the  trachea  above  the 
isthmus  he  is  unlikely  to  have  a  suitable 
cannula  at  hand.  In  such  cases  a  large- 
sized  gum-elastic  catheter,  with  the  end 
cut  off,  as  in  Mr.  Morton's  case  given 
below,  or  a  full-sized  Durham's  cannula, 
with  drainage-tube  attached  (p.  705),  which  tlie  tmcliea  may  be  narrowed 
may  suffice  (unless  there  is  sub-sternal  l>y  ^  bronchocele,  and  how  great 
enlargement  of  the  thyroid)  until  a  ^^"^  stenosis  may  be.  If  in  addition 
special  cannula,  such  as  that  shown  in  tbere  were  pressure  on  the  opposite 
lf;«    orr-    ^^,.   1.^ ^„:.]^,1        /o\    f\,.  +u^     recurrent  laryngeal  nerve,  or  if  an 


figure    sliows    one    wa}^   in 


Fig.  255,  can  be  provided,     (ft)  On  the 


anfEsthetio  had  to  be  given,  it  is  ob- 


other  hand,  opening  the  trachea  below     vious  how  easily  a  fatal  result  might 
the  obstruction   may  be   impossible,   as     foUow.    (Esmarch  and  Kowalzig.) 
in  cases  where  a  huge  isthmus  reaches 

from  just  below  the  cricoid  cartilage  to  the  manubrium  sterni.  Dividing 
such  an  isthmus  and  then  performing  tracheotomy  may  be  accompanied 
by  severe  hmmorrhage  and  infective  pneumonia,  (y)  In  cases  where  it 
is  possible  to  open  the  trachea  below  the  isthnnis  the  difficulties  of  a 
low  tracheotomy  (p.  630)  will  be  intensified,  and  the  risks  of  encountering 
large  vessels,  such  as  the  innominate  artery,  must  be  remembered,  while 
that  of  subsequent  pneumonia  is  much  increased.  On  the  whole,  a  high 
tracheotomy,  and  the  use  at  first  of  a  gum-elastic  catheter,  is  the  less 
risk}'  procedure  to  adopt.    Konig's  cannula  (Fig.  255),  if  at  hand,  would 


*  The  cases  given  below  show  that  division  or  removal  of  the  isthmus  by  itself  cannot 
be  relied  upon. 

t  As  these  cases  occur  usually  in  adults,  a  trial  of  local  analgesia  (p.  650)  is  indicated. 
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Fig.  255. 


be  vei7  useful.  Where  the  goitre,  which  is  causing  suffocation,  is 
unilateral,  the  compression  is  due  to  a  cyst  or  an  adenoma,  not  to  an 
ordinary  goitre.  In  the  one  case  the  cyst  (probably  containing  blood, 
as  in  my  case,  p.  678)  must  be  removed  or  drained  (as  in  Mr.  Bowlby's 
case,  p.  681)  ;  in  the  other  the  surgeon  sliould  remove  the  enlarged 
lateral  lobe  if  he  cannot  easily  find  and  shell  out  the  adenoma  (p.  695). 
The  following  case  by  Mr.  C.  A.  Morton  {Bristol  Mcd.-Chir.  Journ., 
Sept.  1896)  of  sudden  dyspnoea  in  goitre  treated  by  tracheotomy  and 
removal  of  the  isthmus  is  most  instructive  : 

A  man,  xt.  20,  was  admitted  with  tracheal  stridor,  due  to  enlargement  of  the  thyroid 
of  five  years'  duration,  increasing  rapidly  during  the  previous  fortnight.     The  isthmus 
covered  the  front  of  the  trachea  from  the  cricoid  cartilage  to  the  episternal  notch.     The 
lateral  lobes  extended  widely  outwards,  the  right  carotid  being 
pushed  out  to  the  posterior  border  of  the  sterno-mastoid.    There 
was  no  pulsation  in  the  goitre.     Two  days  later  there  was 
marked   increase  of   the  stridor  during  the  night,  and  the 
patient  could  not  lie  down.    It  was  settled  to  perform  thyroid- 
ectomy the  next  day  ;  but  in  the  night  the  patient  became 
rapidly  cyanosed  and  unconscious.     The  house-surgeon  per- 
formed  larj'ngotomy   and  passed    a    large-sized  gum-elastic 
catheter  down  the  trachea.     The  cyanosis  passed  off,  biit  the 
breathing    remained    considerably    obstructed.      When    Mr. 
Morton  saw  the  patient  soon  afterwards,  the  colour  and  pulse 
were  very  good.     As  it  was  found  that,  on  stopping  up  the 
catheter,  the  breathing  was  as  good  as  before,  the  instrument 
was  removed.     It  was  decided   to   remove  the  isthmus.    As 
soon  as  the  administration  of  chloroform  was  commenced,  the 
breathing  failed,  the  patient's  colour  became  dull  and  leaden, 
and  his  pulse  flagged.     A  long  cannula  (used  for  supra-pubic 
puncture  of  the  bladder)  was  passed  down  the  trachea,  and 
very  slowl}'  the  man  began  to  take  deep,  whistling  inspirations 
through   it.     The   breatliing  gradually  became  normal.     An 
incision  was  made  from  the  entrance  of  the  catheter  in  the 
crico-thyroid   space  down   to  the  episternal  notch,  and  the 
isthmus,  which  was  of  a  dark  mahoganj'  colour,  reached.     As 
soon  as  the  fascia  over  it  was  divided  it  bulged  into  the  wound. 
Two  parallel  silk  ligatures  were  placed  around  the  juncture  of 
the  isthmus  and  the  left  lobe,  and  the  gland  divided  between 
them.     Owing  to  the  mass  of  tissue  being  so  great,  the  ligature 
on  the  istlimus  slipped  off,  and  it  was  necessary  to  tie  several 
vessels.     The  junction  of  the  isthmus  and  right  lobe  was  then 
ligatured  by  transfixing  the  gland  tissue  with  an  aneurysm- 
needle,    and   using  a   double  silk   ligature.      The   portion  of 
isthmus  removed  was  slightly  more  than  an  inch  in  width. 
The  trachea  was  of  the  typical  keel-like  shape  from  the  cricoid 
cartilage  to  well  below  the  episternal  notch.    Mr.  Morton  separated  it  freely  from  the  lateral 
lobes  with  a  blunt  instrument,  and  divided  all  the  fascia  over  it.     So  great  was  the  general 
enlargement  of  the  thyroid  that  the  cut  surfaces  met  over  the  trachea,  although  an  inch 
of  the  isthmus  had  been  removed.    The  htemorrhage  during  the  operation  was  never  serious. 
A  large-sized  catheter  was  left  in  the  trachea.     For  many  daj's  after  the  operation  the 
patient  was  subject  to  a  feeling  of  suffocation  whenever  the  catheter  was  removed,  so  that 
it  had  to  be  replaced.     About  a  fortnight  after  the  operation  it  was  found  possible  to  leave 
it  out  for  nearly  a  week,  when  the  breathing  became  laboured  and  the  instrument  had 
to  be  replaced.     It  was  finally  dispensed  with  a  month  after  the  operation.     Three  days 
after  the  operation,  pneumonia  of  the  lower  two-thirds  of  the  right  lung  ensued,  the  signs 
of  consolidation  persisting  for  several  weeks.     Diminution  of  the  thyroid,  slow  at  first, 
was  later   on  very  marked,   there   being,  two    months  after  the   operation,  very   little 
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enlarppment  lefl  in  cillic'r  1>.1k'.  TIk;  \v<iuii<l,  infected  by  Il1.1t  for  larynRotomy. 
supi)iinito(l  and  hcalotl  hy  granulalinn.  Tlie  pationt  was  diKcliaiKcd  in  six  wookn,  and 
six  ninnths  after  tiio  operation  lie  could  run  upstairs  without  any  dyspn<L'a  ;  liis  hreathinp: 
never  a.!,'ain  beeanie  lalxuired  or  stridulous.  As  is  often  the  ease  after  thyroidectomy  in 
severe  cases,  the  voice  remained  hoarse  a  year  hiter.  The  larynx  was  normal.  Terhaps, 
as  sufj^i^'sted  hy  Mr.  Morton,  the  hoarseness  was  in  this  ca.se  due  to  interference  with  the 
action  of  the  erico-tliyroid  muscle  owing  to  the  cicatrix  in  the  crico  thyroid  membrane. 

The  followiiifj  ciises  sliow,  T  think,  conclnsivoly  tliat,  whore  removal 
of  the  isthmus  does  not  relieve  tlie  dyspiKea,  the  wiiole  of  one  lateral 
lobe  should  be  removed.  Takiiif^  this  step  will  i)r()bably  avert  the;  need 
of  traeheotomy,  which  renders  infection  of  the  wound  highly  probable, 
and  the  onset  of  that  most  perilous  complication,  pneumonia,  so  very 
likely.  No  doubt,  in  some  of  these  cases — Mr.  Morton  thinks  in 
many — the  dyspncoa  will  be  too  rapidly  fatal  for  excision  of  one  lobe  to 
be  undertaken  for  its  relief.  Dr.  Lediard's  case  shows,  however,  what 
can  be  effected  in  severe  cases. 

The  first  was  published  by  Mr.  J.  Marsli  {liinniufjham  Med.-Chir. 
Rev.,  1894,  vol.  xxxvi.  p.  271). 

A  girl,  a;t.  15,  with  a  history  of  a  goitre,  uniformly  enlarged,  for  six  months,  had  for 
several  weeks  marked  dyspnoea,  and  was  said  to  have  been  almost  sufJocated  on  one  or 
two  occasions.  The  central  portion  with  a  part  of  each  lateral  lobe  was  resected.  The 
lateral  pressure  had  almost  closed  the  lumen  of  the  trachea.  Removal  of  the  pressure 
increased  rather  than  diminished  the  dyspnoea,  and  on  completion  of  the  operation 
asphyxia  was  imminent,  "  the  inspiratory  efforts  completely  closing  the  trachea,  which 
seemed  to  have  lost  all  power  of  expansion."  *  Tracheotomy  was  performed,  the  largest 
tube  available  being  only  just  sufficient.  The  remaining  portions  of  the  thyroid 
atrophied,  but  it  was  more  than  two  months  after  the  operation  before  the  tube  could 
be  dispensed  with,  and  then  some  dyspnoea  and  stridor  still  persisted  ;  these  did  not 
disappear  until  a  month  later. 

The  second  case,  under  the  care  of  Dr.  Lediard,  of  Carlisle,  is 
reported  by  Dr.  Stevenson  {Lancet,  vol.  i.  i8gi,  p.  1378). 

A  girl,  set.  16,  was  admitted  for  dyspnoea.  She  had  noticed  a  goitre  for  two  years,  and 
for  two  weeks  previous  to  her  admission  there  had  been  great  difficulty  in  breathing.  The 
goitre  was  a  large  one,  the  right  lobe  being  especially  hypertrophied.  There  was  marked 
tracheal  stridor.  Towards  the  evening  of  the  day  of  admission  the  respiration  became 
greatly  embarrassed,  cyanosis  of  the  face  being  well  marked,  and  consciousness  being  lost 
occasionally  for  brief  intervals.  Under  the  influence  of  chloroform  the  isthmus  was 
removed.  No  relief  of  the  breathing  followed.  The  right  lobe  was  now  taken  away,  the 
operation  being  necessarily  hurried,  as  the  patient  was  in  e.rtre»iis.  After  this  step  the 
respiration  rapidly  improved.  The  patient  made  a  good  recovery,  the  breathing  becoming 
perfectly  normal,  and  the  left  lobe  subsiding  to  a  quarter  of  the  size  it  was  on  the  patient's 
admission. 

In  the  following  most  instructive  case  the  cause  of  tlie  severe 
dyspnoea  was  a  large  cyst,  post-sternal  and  intra-thoracic.  It  was  dealt 
with  successfully  by  drainage  by  Mr.  Bowlby  (CZi'/i.  Soc.  Trans.,  1895; 
Lancet,  1895,  vol,  i.  p,  11 18).  It  will  be  seen  that  tracheotomy  was 
temporarily  required,  but  that  in  this  case  it  was  possible  to  keep  the 
two  wounds  apart  by  separate  dressings. 

A  woman,  xt.  34,  had  noticed  a  small  swelling  in  the  episternal  notch  for  about  two 
years,  and  had  suffered  for  the  same  time  from  slight  shortness  of  breath.     During  the 

*  Perhaps,  in  addition  to  the  marked  narrowing  of  the  trachea,  that  rare  condition, 
softening  of  its  structure,  was  also  present  in  this  case. 
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few  months  preceding  her  admission  into  St.  Bartholomew's  Hospital  the  difficulties  of 
breathing  had  increased,  and  she  had  suffered  from  attacks  of  transient  but  severe 
dyspncjea.  The  attack  from  which  she  was  suffering  on  admission  had  followed  on 
exposure  to  cold  and  wet,  and  was  accompanied  by  bronchitis.  The  patient  was 
found  to  be  suffering  from  very  severe  dyspnoea,  with  recession  of  the  chest  walls  and 
cj'anosis.  The  temjierature  was  103°.  Examination  of  the  neck  showed  very  little 
external  swelling  to  account  for  such  serious  symptoms.  There  was  some  fulness  in 
the  episternal  notch,  and  the  thyroid  gland  felt  a  little  enlarged.  When  the  patient 
coughed,  however,  the  swelling  increased  in  an  extraordinary  manner,  a  large  rounded 
mass  being  suddenly  extruded  from  the  chest  into  the  neck,  and  as  suddenly  disappearing. 
The  swelling  moved  very  slightly  on  swallowing.  Examination  of  the  chest  revealed  a 
large  area  of  dulness  behind  the  sternum  and  cartilages  of  the  first  three  ribs.  There  were 
loud  mucous  rales  in  the  trachea  and  bronchi.  Incision  in  the  median  line  showed 
that  the  growth  was  cystic  and  attached  to  the  left  lobe  of  the  thyroid.  The  trachea 
was  next  opened  below  the  cricoid  cartilage  on  account  of  the  cessation  of  respiration 
which  now  occurred,  and  the  cyst  incised  just  above  the  sternum.  The  introduction  of 
a  feather  into  the  trachea  caused  the  expulsion  of  some  viscid  mucus,  and  after  a 
very  short  employment  of  artificial  respiration  the  patient  breathed  quietly  through  a 
large  piece  of  rubber-tubing  passed  down  the  trachea  for  several  inches.  The  cyst  was 
now  found  to  have  greatly  collapsed,  but  it  still  contained  several  ounces  of  clear,  watery 
fluid.  Mr.  Bowlby  opened  it  widely,  and  discovered  that  it  passed  into  the  chest  to  a 
surprising  extent.  Its  capacity  was  about  a  pint.  It  had  displaced  the  apices  of  the 
lungs  laterally,  and  extended  down  to  the  base  of  the  heart.  Its  walls  were  very  thin, 
and  were  reflected  over  the  large  vessels,  so  that  on  looking  into  its  cavity  the  innomi- 
nate, carotid,  and  subclavian  arteries  were  seen.  The  arch  of  the  aorta  was  similarly 
prominent,  part  of  the  cyst  passing  in  front  of  it,  and  part  behind.  The  floor  of  the  cyst 
rested  on  the  base  of  the  heart,  the  pulsations  of  which  could  easily  be  seen.  Now  that 
the  cyst  was  empty,  it  was  clear  that  it  was  attached  to  the  left  lobe  of  the  thyroid  ;  it 
was  also  evident  that  the  gland,  as  a  whole,  was  very  slightly  increased  in  size,  the 
apparent  enlargement  being  due  to  the  pushing  upwards  and  forwards  of  the  left  lobe 
by  the  distended  cyst.  As  Mr.  Bowlby  considered  that  nothing  could  be  gained  by  removal 
of  either  lobe  of  the  thyroid,  and  as  the  cyst  itself  was  irremovable,  the  operation  was 
completed  by  carefully  stitching  the  cut  walls  of  the  cyst  to  the  adjacent  skin.  The  tube 
was  then  removed  fj'om  the  trachea,  and  the  greater  part  of  the  tracheal  incision  sutured. 
Finally,  the  cyst  wound  was  so  dressed  as  to  shut  it  off  as  much  as  possible  from  that  in 
the  trachea,  as  suppuration  might  have  caused  great  danger  in  a  wound  so  deeply 
situated.  The  patient  made  a  good  recovery,  the  opening  in  the  cyst  closing  in  three 
weeks.     Several  months  afterwards  there  was  no  sign  of  its  refilling. 

5.  Dysphagia,  if  associated  with  the  other  indications  now  given. 

6.  Steady  or  rapid  enlargement,  with  or  without  dyspnoea,  if  the 
enlargement  he  in  a  downward  direction  so  as  to  become  sub-sternal. 
The  lower  down  the  growth  has  been  allowed  to  extend,  the  greater  the 
risk  of  mediastinal  cellulitis  if  removal  of  the  bronchocele  is  attempted, 
and  the  smaller  the  hope  of  giving  relief  by  tracheotomy  if  the  dyspnoea 
comes  on  in  these  cases  too  urgently  to  admit  of  an  attempt  at 
extirpation. 

The  following  case,  given  by  Mr.  Bryant  {Surgery,  2nd  ed.  vol.  i. 
p.  192),  is  a  good  instance  of  the  truth  of  the  above  : 

A  young  man,  aged  19,  three  months  before  his  death,  "became  the  subject  of 
parox3'smal  attacks  of  asthmatic  dyspnoea,  associated  at  times  with  a  wheezing  or 
whistling  respiration,  and  some  general  enlargement  of  the  base  of  the  neck.  Three 
days  before  his  death  this  difficulty  became  extreme,  the  paroxysms  became  more 
frequent  and  more  severe,  and  on  the  day  of  his  death  a  severe  paroxysm  took  place,  which 
passed  on  to  a  forced  and  heaving  respiration,  beyond  anything  I  had  ever  before 
witnessed,  and  speedy  death  resulted.  I  performed  tracheotomy  with  the  slender 
hope  that  some  light  might  be  thrown  upon  the  nature  of  the  case  to  guide  us  in  its 
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tn'ntmont,  if  not  to  jjive  rclitf.  1ml,  in  (i(jiiitf  sn,  wli.'it  w.is  |ii(»b;il)lo  Ixiforc  bccain*.' 
oviilont — viz..  tlint  tlic  obstruction  was  below.  I  had  no  |iiMfoiale<l  instrument  witli  nie 
loiij;  enoiii,'h  to  fnrce  tlown,  so  a  female  catlietor  was  usetl,  but  it  struck  aK-'iinst  some  solid 
body  that  prevented  its  pro-^ress.  After  death  the  thyroid  \HM\y  was  found  to  be  much 
enlarped,  but  inaiidy  below  the  sicrnum  and  aloii^  the  sides  of  the  trachea.  Tiic  trnchca 
below  my  openinj,'  was  llatlcned  laterally  to  within  half  an  inch  of  the  bifurcation ;  it  was 
also  twisted  to  the  left,  and  was  surrounded  by  tiio  greatly  enlari,'ed  and  (irm  lateial  lobes 
of  the  thyrnid." 

7.  limltility  to  stooi)  witlioiit  "  a  sensation  of  blood  to  tlic  lifnd," 
or  (li/ziness. 

This  was  very  marked  in  a  n)an.  a.gcd  48,  sent  to  me  by  Dr.  firaham,  of  Pulborouj^h,  with 
general  eidarfjement  of  the  thyroid,  especially  of  the  left  lube.  Removal  of  this  and  the 
isthmus  was  followed  by  great  shrinking  of  the  right  lobn,  the  patient  being  enabled  to 
follow  his  occufiation  of  brickmaking  in  comfort. 

8.  Inability  to  sleep  lying  down. 

A  woman,  aged  38,  under  my  care,  whose  mother  had  died  at  43  from  suffocation  by  a 
bronchocele,  w.as  much  troubled  by  the  above  symj)tom.  Entire  relief  followed  removal 
of  the  largest  lobe  and  the  isthmus. 

9.  Constant  dragging  pain  in  tlie  neck.  Tliis  will  be  met  with  in 
large  and  weighty  tumonrs. 

10.  Improvement  of  personal  appearance.  An  operation  should  never 
be  here  entertained  by  tlie  surgeon,  unless  he  is  absolutely  certain  tliat 
he  may  have  confidence  in  himself  and  his  patient  that  he  will  be  able 
to  keep  the  wound  aseptic  from  first  to  last. 

11.  Exophthalmic  goitre.  Surgical  interference  here  is  considered 
at  p.  697. 

Cases  in  irldcJi  an  operation  is  contraindicatcd,  or  in  whieh  it  must  he 
performed  u-itli  additional  eaution. 

I.  Huge  bronchoceles,  especially  if  broadly  fixed.  2.  Cases  where 
there  has  been  narrowing  of  the  trachea  for  some  time,  interfering  with 
the  finiction  of  the  lungs  and  thus  weakening  the  heart,  especially  the 
right  side.  3.  Bronchoceles  with  ill-defined  limits.  4.  Those  which  are 
already  sub-sternal,  owing  to  the  risk  of  mediastinal  cellulitis.  An 
amount  of  dyspnoea  disproportionate  to  the  enlargement  which  is  visible 
and  a  tendency  to  lividity  on  exertion  may  perhaps  be  present  as  warnings 
liere.  5.  Age — e.fj.,  in  patients  over  40.  I  refer  here  to  bronchoceles 
wiiich  are  certainly  stationary.  But  as  malignant  disease  usually 
intervenes  not  on  healthy  but  on  enlarged  thyroid  glands,  it  will  be 
justifiable  to  run  risk  and  to  operate  about  the  time  of  middle  life  or 
later,  if  a  bronchocele  shows  any  sign  of  enlarging.  But  all  bronchoceles 
which  persist  should  be  removed,  by  competent  hands,  at  a  much 
earlier  age,  on  account  of  this  risk  of  possible  supervention  of  malignant 
disease.  6.  Patients  with  a  very  feeble  pulse.  Schwartz  thinks  that 
feeble  action  of  the  heart  will  be  often  met  with  in  goitre,  and  attributes 
this  partly  to  interference  with  respiration  due  to  pressure  on  the  veins 
and  the  trachea,  and  partly  to  the  intervention  of  a  more  or  less 
voliuninous  vascular  network  in  the  circulation,  tlius  producing  a  strain 
on  the  heart.  7.  Cases  which  appear  to  be  allied  to  Graves's  disease, 
though  not  presenting  the  typical  symptoms.  I  think  there  is  no  doubt 
that   there   is   a  class  of  bronchoceles  which  form  a  connecting  link 
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between  ordinary  goitres  and  those  in  wliicli  tlie  typical  evidence  of 
Graves's  disease  is  present.  Such  cases  are  always  to  be  approached, 
from  the  operative  point  of  view,  with  anxiety,  as  there  is  a  distinct 
risk  of  a  fatal  ending  from  excessively  rapid  action  of  the  heart,  pyrexia, 
and  perhaps  lung  trouble.  The  class  I  refer  to  presents  many  of  the 
following  points.  The  patient  is  usually  a  young  adolescent,  the 
bronchocele  a  soft  parenchymatous  one,  affecting  the  whole  gland,  with 
evidently  marked  vascularity,  and  perhaps  pulsation.  The  pulse  is 
perhaps  lOO,  and  the  heart  is  easily  excitable.  A  soft  systolic  bruit 
may  be  present.  Soon  after  the  recovery  from  the  operation  the 
patient  becomes  restless  and  anxious.  There  is  a  constant  attempt  to 
clear  the  throat  by  coughing  (this  disturbs  the  wound  extremely),  and 
the  patient  complains  of  a  dread  of  suffocation  from  a  slight  collection 
of  mucus  in  the  trachea  and  larger  bronchial  tubes.  The  position  in 
bed  is  constantly  shifted.  This  may  easily  lead  to  loosening  of  the 
dressings  and  infection  of  the  wound,  especially  at  its  upper  part.  The 
pulse  mounts  up  to  120  or  130,  the  temperature  rises,  and  exhaustion 
may  soon  follow.  If  the  patient's  strength  is  maintained  the  wound 
does  not  heal  by  primary  union.  The  discharge,  at  first  blood-stained, 
is  profuse  for  several  days,  though  sweet  throughout.  While  the  above 
train  of  symptoms,  and  particularly  the  restlessness,  is  likely  to  be  met 
with  after  operations  on  cases  of  exophthalmic  goitre,  it  certainly 
follows  where  the  typical  collection  of  symptoms  which  characterise 
Graves's  disease  is  absent.  Surgeons  should  bear  in  mind  the  class  of 
case  to  which  I  have  drawn  attention  above. 

Mr.  F.  T.  Paul,  of  Liverpool,  has  given  the  following  explanation  in  an  instructive 
paper  {Brit.  Med.  Journ..  Jan.  i,  1898,  p.  17).  After  relating  two  cases,  in  both  of  which 
the  above  sj^mptoms  followed  a  few  hours  after  the  operation,  one  case  proving  fatal, 
while  the  other,  a  case  of  Graves's  disease,  recovered,  he  says  : — "  These  two  cases  were 
the  twenty-fifth  and  twenty-sixth  operated  on  for  thyroid  enlargements,  and  I  have  done 
about  ten  since.  None  of  the  others  were  at  any  time  dangerously  ill,  but  I  can  now  see 
that  a  few  of  them  suffered  from  the  same  condition  in  a  minor  degree,  and  at  about  the 
same  time.  I  therefore  set  myself  to  try  and  discover  what  could  be  the  reason  that  an 
operation,  which  at  first  appeared  so  safe,  should  all  at  once  have  become  so  imcertain. 
Upon  looking  back,  this  explanation  occurred  to  me  :  In  the  earlier  operations  I  handled 
the  gland  very  little,  tying  the  vessels  on  each  side  before  I  divided  them,  and  ligaturing 
the  isthmus  before  separating  the  lobe.  The  operations  then  were  longer,  and  more  blood 
was  lost.  Indeed,  in  Graves's  disease  the  hjemorrhage  was  sometimes  alarming,  for  in 
these  cases  the  blood  wells  out  of  the  gland  as  if  it  was  a  saturated  sponge.  Gradually  I 
came  to  grasp  the  gland  firmly  in  the  left  hand  until  the  thyroid  arteries  were  secured, 
and  in  this  way  found  that  all  serious  bleeding  was  readily  avoided.  About  the  same  time 
I  gave  up  ligaturing  the  isthmus,  as  it  appeared  unnecessary.  Now  in  these  two  changes 
it  was  probable  that  the  danger  lay.  From  barely  handling  the  gland  it  had  come  to  be 
firmly  squeezed  during  most  of  the  operation,  and  from  securely  tying  the  isthmus  it  had 
come  to  be  cut  straight  across  ;  and  it  must  be  remembered  that  in  enlarged  thyroids  the 
isthmus  is  frequently  upwards  of  an  inch  in  diameter.  I  take  it  that  squeezing  the  gland 
may  help  to  liberate  secretion  contained  in  the  follicles,  and  that  the  same  may  escape  into 
the  wound  from  the  lymphatics  in  the  divided  capsule  round  the  severed  isthmus,  the 
lymphatics  being  the  normal  channel  for  absorption  of  the  secretion.  If  the  condition 
from  which  these  patients  suffered  is  to  be  regarded  as  thyroidism,  and  not,  as  Mr.  Horsley 
has  said,  athyroidism,  then  every  possible  source  of  contamination  of  the  wound  with 
thyroid  secretion  should  be  avoided.  I  cannot  recommend  that  the  safe  grasp  of  the  gland 
should  be  altogetlier  given  up  ;  but  I  believe  that  it  may  be  rendered  harmless  by  first 
ligaturing  the  isthmus,  and  exercising  caution  in  the  amount  of  compression.  My  rule 
now  is  to  ligature  the  isthmus  early  in  the  operation,  handle  tlie  gland  carefully,  and  at 
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»)iicc,  oil  (lie  Wari'st  snj^t^estiuii  of  tlic  tiaiii  ol'  .sviiiplDins  rofoircMl  to,  (i|ii;ii  up  tlic  woiukI, 
irrigiitc  it,  ami  (ill  with  dry,  iisi'|itic,  absorbt-iil  wool."  In  the  lirsl  of  Ihc  two  cises 
lulaluil  by  Mr.  I'aul  in  the  paper  niuntioned  above,  which  ended  fatally  just  tw<j  and  a 
half  days  after  the  opeiation,  the  wound  at  the  neeropsy  eontained  lluiil  of  a  very  watery 
character.  Helievint?  tliat  the  tiravesyniptoins  were  due  to  absorpt  ion  of  thyroid  secretion, 
Mr.  Paul,  when  his  second  case  be;,'an  to  show  syniptonis  which  were  a  repetition  of  tiie 
tii'st,  about  twenty-four  hours  after  the  operation,  opened  the  wound  and  filled  it  with  dry 
salicylic  wool.  This  was  followed  by  a  markeil  improvement,  but  only  for  a  lime.  Durinj; 
thesccoml  night  alter  the  operation  the  patient"  became  worse  than  ever  ;  the  teraperature 
was  i04'8°,  the  pulse  almost  uncountable,  the  respirations  36.  I  removed  the  plug  of  wool, 
and  fountl  it  saturated  with  watery  discharge,  rei)laced  it  with  dry  wool,  and  left 
instructions  that  it  was  to  be  changed  as  often  as  it  became  moist,  which  proved  to  be 
about  every  two  hours.  The  following  day  she  was  better  in  every  way.  The  day  after, 
the  temperature  was  only  just  above  normal,  and  continued  so  until  convalescence  was 
established,  but  the  pulse  and  respirations  went  down  more  gradually." 

While  I  avoid  squeezing  the  gland,  and  limit  the  handling  of  it  to  shelling  it  out  from 
adjacent  important  structures,  and  while  1  have  never  seen  the  watery  secretion  described 
by  Mr.  Paul,  the  course  of  the  case  has,  on  three  or  four  occasions,  so  closely  resembled 
that  ilescribcd  by  Mr.  Paul,  that  1  cannot  doubt  the  explanation  which  he  gives  of  this 
insidious  and  sometinics  fatal  complication  is  sometimes  the  concct  one.  I  have 
below  (p.  694")  alluded  to  the  question  of  treatment  of  the  wound  in  cases  which  appear 
allied  to  the  foregoing. 

Dangers  of  the  Operation— Immediate  and  Later. 

1.  liiyinoirliiige.  This  can  usually  be  met  by  paying  cai-eful  iit- 
tention  to  the  details  given  below  in  the  account  of  the  opeiation. 
One  of  the  most  important  points  is  to  expose  the  growth  thoroughly 
(i)  by  a  sufficient  incision,  (2)  by  adequate  retraction  or  division  of  the 
overlying  muscles,  and  (3)  by  identifying  the  capsule  itself.  A  mistake 
is  often  made  here,  and  the  difficulties  of  the  operation  largely  and 
needlessly  increased.  The  layers  of  deep  cervical  fascia  over  the 
thyroid  vary  greatly  in  individual  cases.  Ever}'  one  must  be  divided, 
iu  the  whole  extent  of  the  wound,  before  the  bronchocele  itself  is  dealt 
with.  This  will  be  recognised  by  its  peculiar  colour  (reddish-purple), 
its  consistence,  and  the  way  in  which  the  vessels  ramify  and  stand  out 
on  its  surface.  The  arteries  are  usually  easily  commanded  ;  it  is  the 
veins  which  give  trouble,  being  numerous  and  thin-walled,  and,  in  the 
severer  cases,  met  with  at  every  step  of  the  operation.  In  these  cases 
also,  when  the  growth  is  soft  as  well  as  vascular,  any  opening  of  the 
capsule  is  liable  to  give  rise  to  flooding  of  the  wound  with  blood,  which 
makes  it  difficult  to  find  the  bleeding  point,  thus  incurring  risks  of 
including  in  a  ligature  or  otherwise  injuring  important  parts,  such  as 
the  recurrent  laryngeal.  Even  in  the  removal  of  a  small  tumour,  if 
soft  and  rapidly  growing,  most  severe  htemorrhage  may  be  met  with, 
especially  if  the  capsule  be  opened. 

Thus,  Mr.  Foy  (^Duh.  Med.  Jouni.,  1888,  vol.  i.  p.  242),  after  shelling  out  a  tumour  the 
size  of  a  heu"s  egg,  met  with  such  copious  bleeding  that  the  application  of  seven  clip-forceps 
gave  "no  appreciable  check  to  the  flow."  The  wound  was  plugged  with  new  sponges, 
kept  in  place  by  uniting  the  wound  with  wire  and  tigurc-of-eight  sutures.  The  patient 
recovered. 

2.  Injury  to  the  recurrent  laryngeal  nerve,  asphyxia,  aphonia.  'This 
most  grave  accident  has  happened  with  sufficient  frequency  to  put  any 
surgeon  on  his  guard.  The  injury  may  be  due  to  including  the  nerve 
in  a  ligature,  cutting  the  nerve,  or   seriously  bruising  it.     Richelot, 
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writing  in  1885  [LTtiion  Med.,  Nos.  17  and  18,  1885;  Med.  Citron., 
June,  1885),  found  nine  cases  in  Avhicli  it  was  certain  that  the  recurrent 
laryngeal  had  been  cut  during  the  operation.  He  gives  the  following 
causes  of  aphonia  after  the  operation  : — (i)  Wound  of  inferior  laryngeal 
nerve  ;  (2)  dragging  of  this  nerve  ;  (3)  perhaps  section  of  the  crico- 
thyroid branch  of  the  superior  laryngeal ;  (4)  months  after  operation 
it  may  come  on  from  inclusion  of  the  inferior  laryngeal  nerve  in  the 
cicatrix  ;  (5)  when  the  laryngeal  symptoms  are  progressive  from  ascend- 
ing neuritis  (Schwartz).  This  may  be  present  before  the  operation,  and 
so,  too,  may  be  (6)  compression  of  the  inferior  laryngeal  by  the  goitre. 
Whatever  be  the  exact  cause,  it  is  certain  that  the  dyspnoea  and 
aphonia  are  not  always  permanent.  On  this  point  the  two  following 
cases  of  M.  Richelot,  and  my  own,  are  of  much  interest : 

In  a  woman,  aged  25,  suffering  from  suffocating  dyspnoea,  the  operation  was  followed  by 
aphonia,  which  lasted  for  three  months,  and  by  complete  paralysis  of  the  cords.  The 
operation  was  performed  with  great  care,  and  there  is  no  reason  to  think  that  either  of  the 
recurrents  was  cut,  but  it  is  possible  that  they  were  bruised  or  stretched  ;  however,  in 
four  months  the  cords  regained  movement  and  the  voice  was  fully  restored. 

In  the  second  case,  aged  20,  a  hard,  mobile  tumour,  the  size  of  a  walnut,  was  attached  to 
the  isthmus  by  a  narrow  pedicle,  and  the  gland  itself,  though  apparently  somewhat  hyper- 
trophied,  was  not  prominent.  But,  when  exposed,  it  was  found  that  the  tumour  had  a 
broad  attachment  to  the  isthmus,  and  that  the  two  lobes  of  the  thyroid  were  greatly  hyper- 
trophied,  closely  embracing  and  compressing  the  trachea  ;  it  was  therefore  thought  desir- 
able not  only  to  remove  the  tumour,  but  also  to  dissect  out  the  whole  gland.  When  recover- 
ing from  the  effects  of  chloroform,  the  patient  was  suddenly  seized  with  cyanosis  and 
threatening  asphyxia,  and  though  she  partially  recovered,  on  the  next  day  there  was 
aphonia,  dysphagia,  and  uninterrupted  dyspnoea,  and  she  died  asphyxiated  in  the  evening. 
Both  recurrent  laryugeals  had  been  cut,  and  the  upper  end  of  the  left  one  was  included  in 
a  ligature. 

In  June,  1894 — this  being  my  fifteenth  case  of  removal  of  the  isthmus 
and  one  half  of  the  thyroid — I  met  with  this  complication,  which  was, 
however,  not  permanent. 

The  patient  was  aged  35,  the  subject  of  an  ordinary  solid  bronchocele,  of  large  dimen- 
sions, the  right  lobe  being  seven  inches  long.  The  voice  was  decidedly  weak  before  the 
operation,  but  while  this  presented  no  difficulties  and  was  not  accompanied  by  any  cyanosis, 
dyspnoea,  &c.,  it  was  followed  by  marked  aphonia,  the  voice  being  almost  reduced  to  a  loud 
whisper.  The  right  vocal  cord  was  now  found  to  be  motionless.  Complete  recovery  had 
taken  place  in  April,  11895.  In  February,  1899,  I  saw  this  patient  again,  on  account  of  a 
Colles's  fracture.  Her  voice  was  good,  though  a  little  weak.  Since  1895  she  had  been 
following  her  occupation  as  a  cook. 

Injury  to  the  nerve  is  especially  likely  to  occur  under  the  following 
conditions  :  ((()  when  the  growth  is  huge  ;  {b)  when  it  is  very  fixed  by 
adhesions  (which  are  uncommon),  or  by  a  broad  base ;  (c)  when  it  is 
ill  defined  ;  (d)  when  it  encircles  the  trachea  and  oesophagus  closely  ; 
(e)  Avhen  it  is  malignant.  Advice  as  to  the  avoiding  of  this  complica- 
tion is  given  at  p.  693. 

3.  Cellulitis  leading  to  purulent  and  diffused  mediastinitis.  These  are 
very  likely  if  the  wound  becomes  infected.  In  such  cases  the  latter 
complication  is  almost  certain,  even  in  small  goitres,  if  they  dip  down 
behind  the  sternum,  owing  to  the  difficulty  of  providing  adequate 
drainage.  The  accompanying  symptoms  are  pain  in  the  region,  coming 
on  soon  after  the  operation  and  increasing,  followed^by  feebleness  of 
the  pulse,  distress,  and  dyspnoea,  and  speedy  death. 
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4.  M3X(i}(lt'iiui,  both  Hcute  luid  more  (k-lened.  'J'his  strange  con- 
dition, wliirli  litis  so  unfX})t'ctt'illy  ovurcloudud  otherwise  successl'ul 
«)l)erjitions  t'ur  coniph-te  reniovjil  of  iin  enhirged  thyroid  ghmd,  was  first 
noticed  ami  puhlishcd  hy  t\V(j  Swiss  surgeiMis,  Kocher  and  Ueverdin.* 
The  correct  explanation  will  pnd^ably  he  found  U)  he  the  one  which 
Sir  V.  liorsley  hrought  hefbre  the  profession  in  his  lucid  and  convinc- 
ing Brown  Lectures  of  1885.!  The  issues  here  treated  are  so  wide, 
the  exi)erimental  researches  are  so  complete  and  far-reaching,  that 
any  abstract  must,  unintentionally,  seem  to  do  them  an  injustice. 
The  following  are  the  points  of  chief  importance  to  the  operating 
surgeon  : 

EjI'tctH  of  I'j.ifi.sioit  ;  Phciioiiu'iia  joUoaiiKj  Conqdctc  Thynndecloiny 
in  Monhcijs. — "  At  a  variable  period  after  the  operation,  but  averag- 
ing five  days,  the  animal  is  found  to  have  lost  its  appetite  for  a  day  or 
two,  and,  on  closer  examination,  to  exhibit  slight  constant  fibrillar 
tremors  in  the  muscles  of  the  face  and  hands,  and  feet  more 
especially.  These  tremors  disappear  at  once  on  voluntary  effort.  At 
the  same  time,  the  animal  is  noticed  to  be  growing  pale  and  thin,  in 
spite  of  the  appetite,  kc,  returning  quickly  with  great  increase  ;  rapidly 
the  tremors  increase,  ati'ect  all  the  muscles  of  the  body  without  excep- 
tion ;  the  animal  becomes  languid,  paretic  in  its  movements,  and  im- 
becile. Then  puffiness  of  the  e^-elids  and  swelling  of  the  abdomen 
follow,  ^vith  increasing  hebetude.  During  these  last  stages  the  tem- 
perature, gradually  falling,  becomes  subnormal,  and  then  the  tremors 
disappear  as  they  came.  Meanwhile  the  pallor  of  the  skin  often 
becomes  intense,  and,  leucocytosis  having  been  well  marked,  oligiemia 
follows,  and  the  aninuil  dies  perfectly  comatose  in  a  variable  period, 
but  usually  about  five  or  seven  weeks  after  the  operation." 

Further  detailed  and  most  interesting  information  is  given  by  Sir  V.  Horsley,  "The 
Functions  of  the  Thyroid  Gland  "  {Brit.  Med.  Jouni.,  1892,  vol.  i.  pp.  215,  265),  and  in 
his  report  as  a  member  of  the  Clinical  Society's  Committee  on  Myxcedema,  1888.  In 
the  former  of  these  papers  (p.  268)  he  states  his  view  as  to  the  explanation  of  the 
myxcedema  which  may  follow  on  complete  thyroidectomy,  as  follows  :  "  The  thyroid 
gland  possesses  a  power  of  metabolising  certain  intermediate  waste  products  ;  if  this 
metabolism  should  be  interfered  with,  the  consequence  was  disorganisation  of  the 
chemical  changes  (more  especially  those  of  the  connective  tissues),  resulting  in  the 
imperfect  performance  of  their  normal  processes,  and  consequently  in  their  exhibiting 
this  form  of  mucinoid  degeneration,"! 


*  Arch.f.  Klin.  Chir.,  Bd.  xxix.  S.  254,  1883. 

t  Brit.  Med.  Jourti.,  Jan.  17  and  31,  1885  :  '"The  Thyroid  Claud:  its  Kelation  to 
the  Pathology  of  Myxcedema  and  Cretinism,  to  the  Question  uf  the  .Suigical  Treatment  of 
Goitre,  and  to  the  General  Nutrition  of  the  Body." 

*  Sir  Victor  thus  tabulates  the  most  striking  of  the  anatomical  and  physiological  facts 
bearing  upon  experimental  myxoedema  : 

••  I.  The  thyroid  gland  appears  to  consist  of  two  distinct  portions — («)  glandular, 
consisting  of  highly  vascular  acini,  which  excrete  into  their  interior  a  mucoid  substance, 
this  substance,  or  something  closely  similar,  being  found  in  the  lymph-vessels  of  the 
gland — mucin-excreting  function  .'  (i)  highly  vascular,  lymphoid  nodules — haimatogenous 
function. 

•■  2.  Excision  of  the  gland  is  followed,  according  to  my  experiments,  by  an  increase  in 
the  amount  of  mucin  in  the  tissues  which  normally  possess  it,  by  a  retrograde  histological 
change,  by  an  iucitase  in  the  activity  of  the  glands  which  normally  excrete  it,  and,  what 
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The  following  cases,  with  the  results  of  operation,  support  Sir  V. 
Horsley's  views.  They  might  be  multiplied  by  other  published  cases, 
and  itis  probable  that  many  other  tem})orarily  successful  thyroidectomies 
have  been  followed  by  myxoedema,  but  that  this  ending  of  the  cases  has 
not  been  made  known. 

Volkovitch,  of  Kiev  {Lond.  Med.  Record,  1885,  p.  148),  removed  the  whole  gland,  in 
a  woman  aged  38,  for  dyspnoea  and  dysphagia  indicating  operative  interference, 
Death  took  place  four  months  later,  with  marked  evidence  of  "  cacliexia  strumipriva" — 
i.e.,  anaemia  and  weakness,  tetany  of  hands  and  legs  setting  in  five  days  after  the 
operation,  and  becoming,  later  on,  more  general,  numbness  of  hands,  myxoedematous 
condition  of  the  integument,  striking  apathy,  and  difficulty  in  articulation  and 
respiration. 

The  late  Sir  "\V.  Stokes  published  {Brit.  Med.  Joiirii.,  Oct.  16,  18S6)  a  case  in  which 
a  somewhat  similar  fatal  result  followed  complete  thyroidectomy.  A  healthy  woman, 
aged  18,  was  admitted  with  extensive  enlargement  of  both  thyroid  lobes,  causing 
urgent  dyspncea,  especially  at  night.  It  was  found  impossible  to  remove  more  than  the 
left  lobe  owing  to  the  profuse  haemorrhage,  which  almost  proved  fatal.  A  good  recovery 
took  place,  followed,  for  a  while,  by  relief  of  dyspnoea  and  diminution  in  the  size  of  the 
right  lobe.  In  about  six  weeks,  however,  the  right  lobe  was  as  large  as  before,  and  the 
thrill  and  dyspnoea  were  again  present  in  an  intensified  form.  The  right  lobe  was 
removed  with  even  greater  danger  from  syncope.  Within  a  fortnight  convulsive 
seizures  set  in,  and  "fatty"  swellings  were  noticed  about  the  eyelids,  backs  of  the 
wrists,  and  over  the  metatarsi.  Mental  torpor  also  appeared,  and  the  aspect  of  the 
face  became  gradually  one  of  imbecility.  The  convulsive  seizures  recurred,  with  lividity 
of  the  face,  stertor,  dyspnoea,  protrusion  of  eyes,  dilatation  of  the  pupils,  and  throbbing 
of  the  carotids,  followed  by  copious  perspiration.  The  patient  became  weaker,  and 
died  with  symptoms  of  pulmonary  infiltration,  ten  days  after  the  second  operation. 
The  very  brief  account  of  the  necropsy  only  mentions  the  brain,  heart,  and  lungs  ;  of 
these  the  two  former  '•  contained  nothing  abnormal ;  the  lungs  were  highly  oedematous."* 

V.  Mikulicz  stated,  some  years  ago,  that  the  published  cases  of 
"cachexia  strumipriva  "  after  thyroidectomy  already  numbered  thirty- 
five,  and  he  adds  another.  As  to  other  evils  which  may  result  from  total 
thyroidectomy,  he  says  that  Weiss,  in  1883,  found  thirteen  cases  of  tetany, 
and  V.  Mikulicz  himself  had  had  four  cases  in  seven  operations.  He  also 
cited  three  cases  (two  of  his  own)  in  which  epileptic  convulsions  followed 
total  extirpation.  The  following  is  a  most  instructive  case  of  fatal 
tetany  after  what  amounted  to  a  complete  removal  of  the  gland,  published 
by  a  surgeon  of  large  experience,  Prof.  Madden,  Cairo  School  of 
Medicine  {Lancet,  June  20,  1903,  p.  1729).  A  girl,  ajt.  12,  had  a 
large  trilobed  bronchocele,  so  easily  shelled  out  that  the  operator  was 
tempted  to  remove  it  entirely,  leaving  a  piece  of  the  isthmus  the  size 


is  still  more  striking,  by  the  assumption  of  the  muciparous  function  by  a  gland  which 
normally  produces  none,  or  very  little  mucin — the  parotid  gland. 

"  3.  Excision  of  the  gland  is  followed  by  profound  changes  in  the  blood — namely,  a 
diminution  of  the  number  of  corpuscles,  preceded,  as  regards  the  number  of  the  white 
elements,  by  a  temporary  increase  in  their  number,  by  an  alteration  in  the  coagulability 
and  albumins,  and  by  an  abnormal  presence  of  mucin. 

"  4.  Excision  of  the  gland  is  followed  by  nerve  symptoms  indicating  changes  in  the 
lowest  motor  centres,  these  changes  causing  tremors,  with  rigidity  and  paresis  ;  it  is  also 
followed  by  changes  in  the  higher  psycho-cortical  centres,  such  producing  imbecility,  and, 
idtimately,  death  in  the  comatose  state." 

*  In  a  similar  case  I  would  advise  either  ligature  of  the  vessels  to  the  remaining  lobe, 
or  removal  of  half  of  this.  Possibly  the  administration  of  thyroid  extract  might  have 
been  beneficial. 
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of  a  walnut.  On  tlio  third  day  tliore  were  signs  of  tetany,  which  disap- 
peared when  thyroid  tahh)ids  were  given.  As  inarlied  emaciation 
foHowod  nniltino  was  snhstitnted.  On  the  twelfth  day  the  tetany  reap- 
peared. 'I'he  tahloids  were  again  given,  hut  now  had  no  etfect.  Twenty- 
four  days  after  tlu!  oixTation  death  took  place  in  an  attack  of  tetany, 
general,  hut  especiully  alfecting  the  respiratory  muscles.  The  necropsy 
showed  no  trace  of  thyroid  tissue.  The  hit  left  had  atrophied  com- 
pletely. 

It  is  right  to  state  that  other  ohservers  have  failed  to  trace  the  above 
sequence.  Foremost  among  these  is  the  exi)erience  of  Billroth,  who,  in 
18S3,  had  performed  extiri)ation  sixty-eight  times,  with  a  UKnlality 
of  only  "j-^  per  cent.,  and  without  once  observing  **  cachexia  strumi- 
priva."  Cr^de,  of  Dresden  {Congress  of  German  Surg.,  1884),  reported 
fourteen  cases  of  complete  extirpation  without  one  case  of  myxoedema 
following. 

In  the  laborious  Report  of  the  Clinical  Society  of  Myxoedema  it  is 
stated  (p.  171)  that  myxoidema  with  cachexia  followed  in  about  ^^  per 
cent,  of  all  cases  of  complete  thyroidectomy.  Many  cases  will  be  found 
thei'e  quoted. 

However  this  matter  may  finally  be  cleared  up,  the  fact  remains 
beyond  dispute  that  in  many  parts  of  Europe  symptoms  akin  to  those 
of  myxoedema  have  followed  complete  thyroidectomy. 

Sir  V.  Horsley  {loc.  supra  cit.)  shows  that  the  following  are  modi- 
fying conditions  in  this  consequence  of  thyroidectomy: — (i)  The 
animal  in  question.  Thus,  while  most  severely  marked  in  carnivora, 
he  speaks  of  the  cachexia  as  moderate,  but  certain,  in  man.  (2)  The 
^g6.*  (3)  The  existence  of  accessory  and  residual  thyroid  tissue. 
(4)  The  previous  state  of  nutrition,  a  state  of  low  nutrition  before 
thyroidectomy  leading  to  early  and  very  severe  cachexia. 

Why  this  sequence  lias  not  been  invariable,  and  what  the  explanation 
of  it  is  when  it  does  apjiear,  are  as  yet  uncertain.  But  till  this  matter  is 
cleared  up,  I  am  distinctly  of  opinion  that  complete  extirpation  of  the 
thyroid  is  as  yet  unjustifiable  in  young  subjects,  or  before  the  approach 
of  middle  life. 

The  following  case  is  the  only  one  in  which  I  have  removed  the  entire 
thyroid.  The  points  worthy  of  note  are  (i)  that  an  interval  of  five 
years  took  place  between  the  two  operations  by  which  removal  was 
eflected  ;  (2)  that  the  woman  was  41  when  the  second  lobe  was 
removed,  and  that,  though  no  thyroid  extract  was  being  taken,  she 
was  perfectly  well  when  seen  a  year  and  seven  months  after  the 
second  operation ;  (3)  that  the  diminution  in  size  of  the  remaining 
lobe  which  followed  on  removal  of  the  first  and  the  isthmus  was  not 
permanent. 

H.  W.,  act.  36,  was  sent  to  me  at  Guy's  Hospital  in  February,  1893,  for  general 
enlargement  of  the  thyroid  gland.  This  had  commenced  when  the  patient  was  16,  then 
remained  stationary  till  her  marriage  at  21.  After  each  pregnancy  the  swelling  had 
increased,  and  then  gradually  subsided.  Following  the  birth  of  her  last  child,  fourteen 
months  before,  the  swelling  had  not  subsided.  The  patient  now  had  dyspnoea  after 
exertion.      As  the  left  lobe  had  originally  been  the  first  to  enlarge,  and  as  it  was  now 

•  Of  Kocher's  sixteen  cases,  in  which  "cachexia  strumiprlva"  was  developed,  nine 
were  under  twenty  years  of  age,  five  between  twenty  and  thirty,  and  only  two  above 
thirty.     Eleven  were  young  women  ;  five  were  males. 
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softer  and  more  vascular  than  the  right,  this  lobe  and  the  isthmus  were  removed  on 
February  17,  1893.  The  patient  left  the  hospital  on  March  20,  the  wound  being  soundly- 
healed.  It  is  stated  in  the  report  that  "  the  right  lobe  had  diminished  rapidly,  all  that 
was  left  of  it  being  a  small  squarish  mass." 

In  June,  1898,  or  more  than  five  years  later,  the  patient  reported  that  she  was  troubled 
with  her  breathing,  and  that  after  a  long  interval,  being  three  months  pregnant,  she 
was  very  anxious  about  herself  owing  to  the  enlargement  of  the  gland  in  previous  preg- 
nancies. She  was  readmitted  on  June  28,  i8g8.  The  right  lobe  was  about  twice  its 
proper  size.  There  was  no  tracheal  stridor.  The  right  lobe  was  removed  on  June  28, 
the  patient  being  now  41.  She  left  the  hospital  on  July  12,  the  wound  being  entirely 
healed.  She  took  the  thyroid  extract  for  two  months  only,  went  her  full  time,  and 
bore  a  healthy  child.  I  saw  her  in  February,  1900,  a  year  and  seven  months  after 
the  removal  of  the  second  lobe.  There  was  not  a  trace  of  myxoedema  ;  the  general 
health  was  excellent. 

Operation  for  Removal    of  One-half,    and    the   Isthmus 

as  well  if  required.* — I  recommend  this  operation  most  strongl3^ 
I  have  performed  it  in  41  cases  of  ordinary  bilateral  broncliocele,  and 
in  4  of  exophthalmic  goitre.  Of  these  41  cases,  two  were  over  50. 
Both  recovered.  Three  of  the  cases  died,  one  a  young  male,  with  an 
enormous  and  rapidly  increasing  bronchocele  extending  behind  the 
sternum,  and  causing  grave  dyspnoea.  This  j)atient  sank  within 
twenty-four  hours,  with  symptoms  which  now  appear  to  me  referable 
to  absorption  of  thyroid  secretion  (p.  684).  But  in  every  case  of 
so-called  thyroid  toxfemia  the  question  should  always  arise.  Is  it  one 
of  acute  septicfemia  ?  The  other,  a  woman  of  44,  died  without  any 
cause  being  found,  save  bronchitis.  This  may  quite  possibly  have 
been  due  to  infection.  The  third  fatal  case  was  one  of  exophthalmic 
goitre,  and  is  recorded  below  (p.  700). 

In  the  very  great  majority,  shrinking  of  the  opposite  half  of  the 
thyroid  followed.  In  two  cases — and  it  was  not  till  I  had  operated 
thirteen  times  that  I  became  familiar  with  this  possibility — this  desired 
end  was  only  temporarily  attained.  After  a  few  months  the  shrinking 
of  the  opposite  lobe  ceased,  and  it  began  again  to  enlarge.  One  patient 
I  lost  sight  of;  the  case  of  the  other  is  related  above.  It  will  be  seen 
that  the  re-enlargement  of  the  second  lobe  here  caused  no  stridor,  and 
that  the  dyspnoea  was  probably  exaggerated  and  of  nervous  origin,  the 
patient  having  suffered  from  real  dyspnoea  in  past  pregnancies,  and 
having,  after  a  long  interval,  become  pregnant  again.  The  four  cases 
in  which  I  have  operated  for  exophthalmic  goitre  are  given  below 
(p.  698).  Any  administration  of  thyroid  tabloids  should  be  stopped  a 
week  before  any  operation.  Sterilisation  of  the  parts  must  be  far- 
reaching  and  thorough,  including  a  wide  area  over  the  sternum,  and  the 
cleansing  of  the  axillae,  under  which  the  bandages  will  pass  for  security. 
The  patient's  head  and  shoulders  are  conveniently  supported,  and  the 
anffisthetic  is  administered,  A.C.E.  being  usually  the  best.  If  ether  is 
thought  necessary,  it  should  be  replaced  by  chlorofonn  as  soon  as 
its  stimulating  effect  is  established. f     The  incision  chosen  must  be 

*  I  have  (p.  695)  compared  this  operation  with  one  preferred  by  many  surgeons,  viz.^ 
removal  of  the  adenomata  which  they  maintain  to  be  usually  at  the  root  of  enlargement 
of  one  or  both  lubes  of  the  thyroid. 

t  Prof.  Kocher  "  substitutes  cocaine  for  a  general  anaesthetic.  Nervous  and  sensitive 
patients  with  healthy  lungs  and  heart  maybe  anjesthetised  with  a  mixture  of  air  and  ether 
without  hesitation." 
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Fig.  256. 


sudiciontly  iVoc  to  ciiuIjIo  liiiMnoirlia^o  to  bo  oillcioiitly  met,  and  every 
l)art  of  the  lobe  oponited  <>ii  to  be  seen.  If  tlie  "  coHar  "  incision  is 
enii)b)y(Ml  one  end  will  reiiuire  to  be  well  curved  u|)\vards  to  expose  the 
superior  thyroid  vessels.  At  the  same  time  tiu!  incision  here  is  not  to 
be  hii^dicr  than  needful ;  otherwise  the  wound  is  brought  nearasom-ce  of 
possible  infection,  the  mouth.  Whatever  incision  is  used,  it  may 
become  keloid  occasionally  even  after  primary  union.  In  my 
experience  this  is  only  a  temporary  condition.  While  an  ample 
obli(iue  incision  along  tlie  anterior  border  of  the  sterno-mastoid 
curved  over  to  the  opposite  side  below  will  nearly  always  give  all 
the  room  required  and  a  scar  that  will  be  little  conspicuous, 
and  is  the  one  I  liave  usually  employed,  many  prefer  now  to  make 
Prof.  Kocher's  "  collar  "  incision.  This  is  a  transverse  incision  across 
the  neck  slightly  curved  upwards  at  its  two  extremities.  It  is  made  at 
a  higher  or  lower  level  according  to  the  position  of 
the  swelling,  in  most  cases  just  below  the  cricoid  ; 
in  those  which  dip  into  the  thorax  it  is  placed  just 
above  the  episternal  notch. 

The  skin  and  platysma  being  cut  through,  any 
superficial  veins  carefully  tied,  the  deep  fascia  is  slit 
up,  and  one  or  more  of  the  depressors  of  the  hyoid 
bone,  often  much  expaiidod,  are  next  met  with. 
These  are  separated  with  a  blunt  dissector,  and 
divided  if  needful.  I  wish  here  to  impress  three 
points  upon  my  juniors.  The  first,  that  all  handling 
of  the  gland  is  to  be  as  gentle  as  possible,  for  the 
reasons  given  at  p.  684;  and  this  is  especially  the  case 
with  soft,  parenchymatous  goitres.  Secondh-,  a  pair 
of  blunt-pointed  curved  scissors  make  a  most  efficient 
blunt  dissector  when  used  closed,  while  they  are  at 
hand  in  a  moment  to  divide  any  structure  required. 
Prof.  Kocher's  enucleator  is  shown  in  Fig.  256. 
Lastly,  as  I  have  emphasised  at  j).  685,  the  layers  of 
deep  cervical  fascia  met  with  var}'  much  in  strength, 
and,  to  a  less  degree,  in  number  also.  Every  one  of  and"  rubercu"io"u's 
them  must  be  divided  in  the  full  extent  of  the  w^ound  giamls.  (DownBro- 
before  any  attempt  is  made  to  deal  with  the  broncho-  thers'  Catalogue.) 
cele  itself.  Inattention  to  this  point  will  largely  in- 
crease the  difficulties  met  with.  The  goitre  in  its  capsule  will  be 
recognised  by  its  bluish-red  colour  and  the  large  veins  which  stand  out 
as  they  ramify  on  the  surface  of  the  gland.  One  or  more  large  retractors 
are  now  inserted  so  as  to  draw  outwards  the  sterno-mastoid  and  large 
vessels,  while  the  surgeon  with  his  left  index  finger,  or  the  scissors,  frees 
the  enlarged  part  of  the  thyroid  from  its  bed,  shelling  it  forwards,  and 
probably  finds  it  only  fixed  above,  below,  and  internally,  by  the  thyroid 
vessels  and  the  isthmus.  In  eftecting  this  separation,  the  greatest  care 
must  be  taken  to  work  gently  and  to  keep  close  to  the  tumour,*  the 
veins  being  often  much  enlarged  and  thin-walled.     The  upper  extremity 


Prof.  Kocher's  enu- 
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*  The  capsule  proper  of  the  tumour  must  nowhere  be  opened.     Such  a  step  not  only 
leads  to  flooding  of  the  wound  with  blood,  but  thus  also  obscures  and  may  lead  to  damage 
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of  the  tumour  being  first  isolated,  the  superior  th_yroid  vessels  are 
found  and  carefully  secured.  This  effected,  the  tumour  is  next  isolated 
in  a  downward  direction,  and  any  outlying  masses  turned  out  from 
beneath  the  sterno-mastoid.  The  next  step  usually  taken  is  similar 
isolation,  ligature,  and  division  of  the  inferior  tliyroids,  but  I  prefer  to 
take  the  isthmus  next,  being  of  opinion  that  the  more  the  growth  is  freed 
and  isolated,  and  the  less  fixed  it  is,  the  more  easily  is  the  inferior 
thyroid  artery  dealt  with,  and  the  less  danger  is  there  of  damaging  the 
recurrent  laryngeal. 

The  separation  of  the  isthmus  is  best  effected  with  a  steel  director, 
care  being  taken  to  keep  the  isthmus  as  much  off  the  trachea  as  possible, 
and  the  point  of  the  director  close  to  the  isthmus.  Mr.  W.  Spencer 
has  published  a  very  interesting  case  (Ann.  of  Surf/.,  May,  1895)  in 
which  the  isthmus  and  the  trachea  were  most  intimately  united,  although 
the  thyroid  gland  seemed  the  seat  of  fibroid  and  not  malignant 
degeneration. 

The  patient  was  a  young  woman  with  a  thyrfiid  normal  in  size  and  shape,  but  of 
marlced  hardness.  The  pulse  was  130-140.  There  was  no  exophthalmos.  Stridor  was 
present,  loudest  at  the  level  of  the  isthmus.  At  the  operation,  no  line  of  demarcation 
could  be  made  out  between  the  isthmus  and  the  trachea,  so  the  isthmus  and  the  adjacent 
part  of  each  lateral  lobe  were  shaved  away  from  the  trachea,  leaving  a  portion  about  as 
large  as  the  end  of  the  thumb.  The  trachea  thus  exposed  felt  like  a  soft  tube,  and  was 
sucked  in  and  blown  out  by  inspiration  and  expiration.  The  cartilaginous  rings  had 
softened  or  disappeared.  As  the  breathing  was  none  the  better  for  the  removal  of  the 
isthmus,  the  trachea  was  opened  immediately  below  the  cricoid  cartilage.  The  lumen 
below  this  point  being  seen  to  be  narrowed  to  a  chink,  the  incision  was  carried  down- 
wards through  that  part  of  the  trachea  which  had  been  in  contact  with  the  thyroid, 
until  cartilaginous  rings  were  again  met  with.  In  a  fortnight  the  patient  was  able  to 
discard  the  tube,  and  she  made  a  good  recovery,  though  the  pulse-rate  was  still  120  a 
minute. 

When  the  isthmus  has  been  sufficiently  separated,  it  may  be  ligatured 
after  transfixion  wdth  an  aneurysm  needle  carrying  sterilised  silk,* 
or  it  may  be  carefully  torn  through  with  the  point  of  a  director,  and 
each  bleeding  point  secured.  The  latter  step  will  usually  sufiice.f 
The  amount  of  haemorrhage  met  with  in  detaching  and  dividing  the 
isthmus  varies.  If  the  separation  is  effected  piecemeal,  the  bleeding 
is  often  very  slight.  This  is  probably  accounted  for  by  the  fact  that 
the  intimacy  of  connection  and  continuity  of  structure  between  the 
halves  of  the  thyroid  and  the  isthmus  varies  much  also  ;  in  many  cases 


of  important  parts,  e.f/.,  the  recurrent  laryngeal  and  trachea.  By  the  capsule  proper  I 
mean  the  thin  sheath  of  the  gland  which  gives  off  numerous  septal  processes  into  it. 
Every  layer  of  fascia  above  this,  including  the  sheath  from  the  pre-tracheal  layer  of  deep 
fascia,  must  be  divided. 

*  If  by  any  mishap  primary  union  be  not  secured,  the  silk  ligatures  will  be  liable  to 
come  away  for  many  months.     Hence  some  prefer  sterilised  chromic  gut. 

f  If  the  pedicle  seem  too  thick  and  vascular  to  treat  in  this  way,  Prof.  Kocher  advises 
crushing  it  in  powerful  clamp  forceps.  When  these  are  taken  off  only  the  connective 
tissue  and  vessels  are  left.  The  latter  can  now  be  ligatured  en  masse  in  the  much 
diminished  pedicle.  Where  such  forceps  are  not  at  hand,  the  isthmus  should  be  sub- 
divided and  tied  in  several  pieces,  like  a  stout  ovarian  pedicle,  the  ligatures  being  made  to 
interlock. 
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tlie  connection  is  mainly  Ity  coiiucctivo  Jind  ;i  lilth'  <4liin(liilar  tissue, 
with  very  few  vessels. 

The  tiinionr,  now  almost  completely  isolated,  is  dislocated  to  the 
opposite  side,  and  especial  care  is  taken  Inifore  lij^'aturinj,'  tlie  inl"eri<n* 
thyroid  jiitery.  'i'his  should  he  most  carefully  isolated  and  inspected, 
so  as  to  avoid  injury  to,  or  incdiidinj^,  the  recurrent  laryngeal.  Owing 
to  the  fact  that  the  trunk  of  the  inferior  thyroid  artery  does  not  come 
into  rehition  with  the  recurrent  hiryngeal  till  hoth  are  close  to  the 
trachea,  either  the  trunk  of  the  vessel  sjjuuld  he  ligatured  and  cut  at 
some  distance  from  this  tube,  or  its  branches  tied  close  to  the  gland. 
I  i)refer  the  latter  course. 

If  the  vessel  be  tied  near  the  junction  of  cricoid  and  ti-ucliea,  the 
nerve  may  very  likely  be  included  ;  and  the  same  risk  will  be  run  if, 
at  this  stage  especially,  the  wound  be  not  kept  dry  and  bloodless. 
The  inferior  thyroid  vein  descending  from  the  isthmus  and  lateral 
lobes,  in  my  experience,  bleeds  very  little  after  the  arteries  have  been 
secured.     The  thyroidea  inia  vessels  have  never  caused  me  any  trouble. 

After  the  removal  of  the  tumour,  the  wound  should  be  examined  for 
any  bleeding  points,  and  most  thoroughly  dried  out. 

The  question  of  drainage  now  arises.  The  wound  left  after  removal 
of  one  lobe  only,  if  nuich  enlarged,  is  often  extensive  and  deep,  the 
larynx,  trachea,  large  vessels,  and  ojsophagus  being  all" exposed.  In 
several  of  my  cases  the  dome  of  the  pleura  has  been  seen  rising  and 
falling  in  the  root  of  the  neck.  It  is  a  very  diflicult  wound  to  drain 
satisfactorily,  as  its  lower  part  dips  behind  the  sterno-clavicular 
junction.  In  cases  of  ordinary  parenchymatous  bronchocele,  where 
the  operation  has  been  easy,  and  the  parts  but  little  disturbed,  the 
surgeon  will  dispense  with  all  drainage  and  trust  to  a  dry  wound  and 
carefully-applied  pressure  so  as  to  obliterate  its  cavity.  In  such 
cases,  in  order  to  obviate  au}'^  collection  occurring,  all  fluid,  blood- 
clots,  &c.,  should  be  most  thoroughly  sponged  out  before  the  wound 
is  brought  together,  and  gauze  or  a  sterilised  pad  should  be  kept 
in  the  wound  while  the  sutures  are  inserted.  These  last  are  best 
of  sterilised  salmon-gut  and  horsehair.  When  they  are  all  in  place 
the  gauze  is  withdrawn  before  the  sutures  are  tied.  The  edges  of  the 
wound  should  be  brought  into  most  exact  position  to  promote  early 
and  sound  healing.  Over  the  dressings  in  immediate  contact  with  the 
wound,  firm  even  pressure  should  be  made  with  sterilised  pads  or 
salicylic  wool,  with  the  twofold  object  of  distributing  the  discharges 
evenly  over  a  large  surface  of  dressings,  and  obliterating  the  cavity  of 
the  wound.  And  for  the  first  week  after  the  operation  the  same  care 
should  be  taken  to  keep  the  dressings  securely  in  position.  This  is 
especially  difficult  in  a  mobile  part  like  the  neck,  and  one  which  does 
not  admit  of  much  compression.  The  safest  ])lan  is  to  pass  the  gauze 
bandages  inider  the  axilhe  (protected  from  chafing  by  wool)  below,  and 
to  wind  them  over  the  chin  and  forehead  above,  all  being  made  secure 
by  continuous  stitching.  This  alone  will  prevent  the  dressings  slip- 
ping down  and  exposing  the  upper  end  of  the  wound,  which  is  thus 
readily  infected.  A  piece  of  jaconet  should  be  so  arranged  as  to 
prevent  soiling  of  the  upper  dressings  by  discharges  from  the  mouth. 
In  certain  cases  it  Avill  be  wiser  to  employ  some  form  of  drainage. 
Thus,  in  rare  instances,  where  much  disturbance  of  the  parts  laterally 
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has  been  needful — in  one  of  my  cases  the  common  carotid  was  dis- 
placed into  the  posterior  triangle— it  may  be  well  to  introduce  a  tube 
laterally  by  counter-puncture.  In  those  cases  of  soft  vascular  paren- 
chymatous goitres  where  the  train  of  symptoms  described  at  p.  684  is 
so  prone  to  follow — due,  perhaps,  as  pointed  out  by  Mr.  Paul  (p.  684), 
to  absorption  of  thyroid  secretion — and  in  all  cases  of  exophthalmic 
goitre,  it  might  be  well  that  salmon-gut  sutures  should  be  inserted, 
as  advocated  above,  but  not  tied  ;  the  wound  should  be  gently  but 
thoroughly  plugged  with  dry  sterilised  gauze  (a  note  being  taken  of  the 
number  of  pieces  used)  secured  with  silk.  The  sutures  are  left 
long,  and  the  wound  is  dressed  in  the  usual  wa)\  After  two  days, 
when  there  is  no  longer  any  danger  of  further  escape  and  absorption 
of  the  thyroid  secretion,  the  gauze  would  be  removed  (with  the  aid  of 
nitrous  oxide  gas  if  needful)  and  the  sutures  carefull}^  tightened. 

One  or  two  complications  require  notice. 

If  during  the  operation  there  is  any  evidence  of  syncope,  the  head 
should  be  lowered  and  injections  of  ether  or  brandy  given.  It  is 
always  well  to  have  the  means  of  giving  oxygen  at  hand.  Both  the 
surgeon  and  the  assistant  who  is  giving  the  anpesthetic  must  be  on  the 
look-out  for  evidence  of  dyspnoea  or  asphyxia.  If  any  sign  of  these 
occur,  it  is  an  indication  for  the  surgeon  most  carefully  to  examine  the 
tissues  which  he  is  handling,  and  the  amount  to  which  he  may  be 
dragging  upon  the  air-passages  in  the  manipulation  of  the  tumour. 
As  a  rule  any  dyspnoea  which  has  been  present  before  and  increased 
by  the  operation  is  greatly  relieved  by  the  slitting  up  of  the  deep 
fascia  and  displacement  forwards  of  the  goitre. 

Tracheotomy  is  frequently  a  fatal  complication,*  partly  by  infecting 
such  a  deep  and  important  wound,  partly  by  causing  broncho-pneu- 
monia and  partly  by  adding  to  the  shock  in  a  patient  already  collapsed 
b}^  so  severe  an  operation. 

If  tracheotomy  appear  urgently  needed,  the  surgeon  should  try  first 
slitting  u})  more  freely  the  deep  cervical  fascia  or  dividing  any  stretched 
muscles,  in  order  to  relieve  the  trachea  and  breathing. 

In  the  event  of  this  operation  having  to  be  performed,  great  diffi- 
culties may  be  present,  and  the  surgeon  should  be  provided  with  long 
soft  tubes,  in  case  there  is  any  mediastinal  prolongation  pressing  upon 
the  lower  part  of  the  trachea.  Every  possible  attention  must  be  paid 
to  keeping  the  tracheotomy  wound  as  sterile  as  possible. 

Bronchoceles  with  Intra-thoracic  Extension. — In  young  subjects, 
where  the  extension  is  moderate  in  amount,  where  the  bronchocele  has 
not  had  time  to  become  wedged  in  by  continuous  pressure,  no  especial 
difficulties  will  be  met  with.  The  earlier  steps  are  the  same  as  those 
given  already.  The  upper  part  of  the  swelling  is  dealt  with,  the 
superior  thyroid  vessels  tied,  the  isthmus  divided  if  possible.  The 
depressors  of  the  hyoid  bone  will  have  been  divided,  and  in  these  cases 
the  sternal  head  of  the  sterno-mastoid  may  also  be  cut  through.  In 
addition  to  a  sterilised  finger,  blunt  elevators,  that  of  Prof.  Kocher 
shaped  like  a  large  spoon,  will  be  useful  in  loosening  the  intra-thoracic 
portion.     Where  this  is  too  large  for  delivery  through  the  aperture  of  the 

*  In  five  of  Billroth's  cases  in  which  tracheotomy  was  performed,  three  died.  Kocher's 
experience  has  been  the  same. 
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tlionix,  I'rol'.  Koclicriulvist'S  "  exoiitciiitioii,  the  size  (jf  the  tumour  bciii^ 
iliuuiiished  b}' breiiking  up  luul  removing  the  co11(M(1  miiterinl  piecemeal. 
The  bleeding  is  so  severe  that  the  tumour,  after  being  diminished  in 
size,  must  be  drawn  as  quickly  as  possible  to  the  surface  in  order  that 
the  vessels  may  be  tied.  If  it  has  not  been  possible  to  tie  the  inferior 
thyroid  artery  previously,  this  must  now  be  done,  and  therefore  the 
tumour  must  not  be  pulled  out  too  suddenly.  If,  in  spite  of  every  care, 
the  artery  is  torn,  the  bleeding  may  be  stopped  by  firm  pressure  with 
the  finger  downwards  and  outwards,  until  the  vessel  can  be  caught, 
which  must  invariably  be  done.  Packing  the  wound  to  arrest  ha3mor- 
rhage  is  a  bad  procedure."  Where  the  intra-thoracic  projection  is 
cystic,  Mr.  Bowlby's  case  (p.  681)  shows  how  this  should  be  dealt  with. 

Enucleation  of  Thyroid  Adenomata.  —  This  method  lias  been 
largely  used  by  Porta,  Billroth,  Socin,  Keverdin,  Wolfier,  and  other 
Continental  surgeons.  Mr.  Symonds  {Clin.  Soc.  Trans.,  vol.  xxiii. 
•p.  51)  considered  that  it  is  sufficient  and  a  much  less  severe  operation 
to  enucleate  these  instead  of  removing  one-half  of  the  gland.  In 
practising  enucleation  it  is  necessary,  when  the  enlarged  lobe  has  been 
exposed  and  brought  well  up  into  the  wound,  to  search  for  and  define 
most  accurately  the  capsule  of  the  adenoma.  "  In  most  cases  it  will 
be  seen  at  once,  but  in  a  few  the  edge  of  the  gland  may  have  to  be 
raised  first.  It  is  most  essential  to  be  sure  that  the  smooth,  white 
covering  is  exposed,  for  if  not,  and  the  dissection  be  carried  outside 
it,  troublesome  haemorrhage  is  sure  to  follow ;  in  fact,  the  entire 
success  turns  upon  this  point."  Any  surgeon  adopting  this  method 
will  remember  (i)  the  above  danger — a  very  present  one — of  haemorrhage*; 
(2)  the  fact  that  these  adenomata  may  be  multiple,!  and  that  if  one  be 
left  behind  it  may  later  bring  about  enlargement  of  the  lobe  ;  (3)  that 
shrinking  of  the  opposite  lobe,  which  it  is  our  aim  to  bring  about  by 
removing  one  lobe,  is  not  so  likely  to  follow  on  removal  of  an  adenoma 
as  it  is  when  one  lobe  and  half  the  isthmus  have  been  removed ; 
(4)  that  enucleation  is  not  applicable  to  all  cases,  e.g.,  the  gelatinous 
form  of  adenoma,  the  multiple  cases  or  where  a  single  one  lies  deeply. 

To  quote  Mr.  Berry  {Birmingham  Med.  Rev.,  1890,  p.  332),  the 
method  is  obviously  suited  only  to  those  cases  in  which  the  adenoma 
forms  a  well-defined  tumour  embedded  in  the  thyroid.  Again,  as 
pointed  out  by  the  same  authority  {loc.  supra  cit.,  p.  332),  it  is  only  in 
the  unilateral  goitres  that  the  enlargement  is  brought  about  either  by 
adenomata  or  cysts.  In  my  experience,  unilateral  goitres  present 
themselves  for  treatment  but  rarely  when  compared  with  the  cases  of 
general  enlargement.  A  careful  examination  of  the  specimens  removed 
in  the  forty-one  cases  in  which  I  have  operated  has  revealed  single 
adenomata  in  only  five,  and  one  of  these  lay  too  deep  to  be  detected. 
In  the  other  cases  they  were  multiple,  and  often  too  soft  for  enucleation. 

*  Wiilfler,  in  his  exhaustive  monograph  (Berlin  :  A.  Hirschwald,  1 891),  shows  that  this 
method,  while  successful  in  a  great  majority  of  cases,  has  proved  fatal  from  haemorrhage. 
Mr.  Berry  (^Lancet,  May  3,  1902)  has  seen  cases  of  death  from  this  cause,  and  has  heard 
of  others. 

t  Wi31flcr  (Joe.  supra  vif.)  mentions  a  case  in  which  as  many  as  thirty  or  forty 
adenomata  were  present.  He  states  that  recurrence  took  place  in  one  case  after  this 
method  had  been  employed,  but  that,  as  most  of  the  cases  arc  too  recent,  nothing  definite 
can  be  stated  on  this  point. 
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For  the  above  reasons  I  do  not  recommend  enucleation.  But  the 
words  of"  Prof.  Kocher  will  be  conclusive,  "It  is  the  simplicity  of 
the  procedure  that  frequently  misleads  the  inexperienced  into  giving 
it  the  preference  over  excision.  It  is  attended  with  more  serious 
hscmorrhage  than  excision,  because  bleeding  and  general  oozing  occur 
from  numerous  small  vessels  in  the  capsule  which  is  left  behind.  On 
this  account,  as  well  as  from  the  fact  that  it  does  not  ensure  a  radical 
cure,*  it  is  not  a  good  method  to  emplo}'."  The  same  authority 
would  only  perform  enucleation  "  (l)  when  the  other  half  of  the 
thyroid  is  atrophied,  or  has  already  been  removed ;  (2)  when  only  one 
or  two  isolated  nodules  are  to  be  felt  in  otherwise  healthy  glaud 
tissue ;  (3)  when  a  single  nodule  exists  which  has  caused  extensive 
pressure  atroph}'  of  the  surrounding  gland  structure,  so  that  vascular 
gland  tissue  is  only  present  to  a  limited  extent,  generally  posteriorly  ; 
(4)  when  the  goitre  is  very  adherent  to  the  external  capsule  as  a 
result  of  inflammation." 

Cases  of  Bronehocele  which  persist  or  recur  after  other  Operations. 
— These  are  extremely  rare  after  removal  of  one-half  of  the  thyroid. 
I  have  referred  (p.  5go)  to  the  only  cases  which  I  have  met  with. 
After  enucleation  this  is  much  more  common.  Brunner  has  shown 
that  of  18  per  cent,  of  recurrences  after  thyroid  operations  the  majority 
were  after  enucleation  (Kocher).  These  recurrent  cases  are  rendered 
difficult  (a)  by  the  presence  of  the  scar  of  the  previous  operation,  (b)  by 
the  fact  that  myxu3dema  and  tetan}'  are  liable  to  follow  complete  removal 
in  a  young  subject. 

Prof.  Kocher's  advice  is  as  follows :  The  remaining  lobe  is  isolated 
in  the  usual  way,  access  being  gained  laterall}' ;  and  where  the  cicatricial 
adhesions  cause  much  difficulty,  the  scar  should  be  removed  with  that 
part  of  the  goitre  which  is  resected.  If  the  uj^per  part  of  this  appear 
health}',  the  superior  thyroid  vessels  are  not  tied ;  sufficient  of  the 
gland  is  left  connected  with  them,  its  junction  with  the  rest  being 
crushed  through;  the  crushed  lower  part  is  then  ligatured  and  removed 
according  to  the  directions  already  given.  If  the  upper  part  is  diseased, 
the  superior  thyroid  vessels  are  first  tied,  the  goitre  is  then  displaced, 
the  thyroidea  ima  veins  ligatured,  and  the  goitre  separated  from  the 
trachea.  Parti}'  by  crushing,  partly  b}'  careful  enucleation  of  colloid 
material  from  within  the  capsule,  a  pedicle  may  be  formed  which  can 
be  ligatured.  Thus  sufficient  thyroid  tissue  is  left  below,  nourished 
by  the  inferior  thyroid  artery.  The  upper  portion  is  removed.  Some 
form  of  efficient  crushing-forceps  is  essential. 

Treatment  of  Enlarged  Thyroid   by  Operations  on  the 

Isthmus. — This  method  consists  in  excising  the  isthmus  after 
applying  double  ligatures.  It  was  first  recommended  in  this  country 
by  Sir  D.  Gibb   {Lancet,  1875,  vol.  i.  p.   120),  and  more  recently  by 


*  Dr.  Cumston  (^Boston  Medi  and  Siirg.  Journ.,  Dec.  27,  1900)  relates  a  case  which 
demonstrates  the  fact  on  which  Prof.  Kocher  has  insisted  that  "  when  once  the  trachea 
has  been  completely  freed  on  one  side  by  the  total  extirpation  of  one  lobe  of  the  thyroid, 
though  a  recurrence  may  occur  in  the  other  lobe,  the  trachea,  remaining  free  on  one  side, 
will  never  be  compressed  by  the  newly  formed  goitre  so  as  to  produce  difficulty  in  respira^ 
tion.  This  in  no  way  applies  to  enucleation,  because,  after  this  operation,  the  trachea 
remains  surrounded  by  thyroid  tissue." 
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Mr.  Sydney  -Jones  {Lancet,  Nov.  24,  i<S(S|).  jMucli  relief  followed, 
especially  us  to  the  dysjjnani  present,  in  the  three  cases  reported. 

In  three  cases,  in  which  I  removed  the  istiinms  ulone,  the  shrinking 
of  the  liiteral  lohes  was  steady  and  prof^ressive.  I  cainiot,  howevei', 
say  whether  this  has  heen  ix-rniancnt,  and  as  in  two  cases,  in  whicii  I 
iiad  removed  one;  lateral  lohe  as  well  as  the  isthmus,  the  (^tlier  lohe, 
which  had  shrunk  out  of  sight,  hegan  two  or  three  yeais  later  to  eidaige 
again,  1  have  ceased  to  practise  removal  of  the  isthmus  alone.  JJut 
wlieredyspmwa  is  increasing,  and  slitting  up  of  the  deep  fascia  freely  does 
not  relieve  it,  esi)ecially  in  cases  where  the  surgeon  is  short-handed,  a 
trial  of  this  method  would  hv,  (juite  justiliahle,  though,  as  shown  at 
p.  681,  one  lateral  lobe  should  always  he  removed  as  well,  if  pcjssihle. 

A  trial  of  this  operation  would  be  also  justified  in  the  following 
eases :  Avhen  the  isthmus  is  distinctly  enlarged  iu  (a)  cases  of  colossal 
growths,  where  the  surgeon  does  not  care  to  undertake  more*; 
(y8)  where,  owing  to  the  ana)sthetic  not  being  well  taken,  the  time  for 
operation  is  limited  ;  (y)  where,  the  lateral  lobes  being  little  aiiected, 
the  isthmus  is  the  seat  of  the  enlargement,  especially  if  tracheal  stridor 
be  present ;  (8)  in  some  cases  of  exophthalmic  goitre,  especially  if 
dyspnoea  be  present.  If  with  general  enlargement  dyspnoea  be  i)resent, 
removal  of  one  of  the  lateral  lobes  as  well  as  the  isthmus  will  give  much 
more  speedy  and  decided  relief.  I  accordingly  prefer  the  latter  opera- 
tion wherever  the  lateral  lobes  are  much  enlarged.  The  isthnnis  can 
be  raised  without  ditliculty  with  a  steel  director  or  blunt  dissector  from 
the  trachea;  it  is  then  transfixed  at  its  junction  with  the  lateral  lobes, 
or  through  these  themselves,  with  a  double  sterilised  sulphuro-chromic 
gut  ligature  (this  should  be  tested  beforehand).  The  ligatures  being 
tied,  the  gland  tissue  is  snipped  through  between  them,  the  isthmus 
removed,  and  the  stumps  pared  away  as  close  to  the  remaining  ligatures 
as  is  safe. 

Surgical  Interference  in  Exophthalmic  Goitre. — I  am  of  opinion 
that  any  one  who  candidly  reviews  all  the  work  whicli  has  been  done  in 
recent  years,  and  who  has  a  personal  experience  in  this  matter,  Avill 
come  to  the  conclusion  that  the  results  often  claimed  are  not  yet  justi- 
fied. The  risks  of  operation — and  I  refer  esi)ecially  to  partial  thyroid- 
ectomy— are  enormously  increased.  In  addition  to  the  risks  specified 
below,  the  resisting  power  of  these  patients  is  always  very  low.  The 
cure  claimed  so  often  is  rarel}^  a  complete  one,f  if  the  cases  are  duly 
watched.  Thus  the  exophthalmos  is  lessened;  the  pulse  becomes  less 
rapid;  the  tremors  are  abated  ;  but,  after  a  time,  many  of  these  troubles 
are  liable  to  return.  The  most  that  can  be  said  is  that  the  patient  is 
not  cured,  but  her  life  rendered  one  of  a  fair  amount  of  comfort.  And 
mitil  we  know  what  is  the  i^athology  in  each  case,  whether  it  is  an  excess 
or  a  perversion  of  the  secretion,  how  far  the  origin  of  the  disease  is  a 
nervous  one,  we  cannot  expect  that  surgical  treatment  should  fulfil  one 
of  the  chief  claims  ever  made  on  it,  and  run  on  rational  lines. 

The  following  appear  to  me  to  be  the  chief  indications  and  contra- 
indications to  surgical  interference.  Indications. — Where  carefull}^ 
tried   medical   treatment   has  failed,  where   the   goitre    is    increasing, 


In  these  cases  the  shrinking  of  the  lateral  lobes  may  be  slow, 
t  L)r.  Frank  Hartley's  experience  (p.  702)  is,  I  consider,  an  exceptional  one. 
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especiall}'  in  the  downward  direction,  and  above  all  where  it  is  causing 
dyspnoea,  also  in  the  extremel}^  rare  cases  of  threatening  ulceration 
of  the  cornea.  The  condition  of  the  heart,  which  in  man}'  cases  has 
led,  with  the  necessarily  contributing  conditions  of  the  operation,  to 
fatal  syncope  on  the  table,  must  also  be  estimated  carefully.  Contra- 
indications.— Very  acute  cases,  or  where  an  acute  stage  has  super- 
vened upon  a  more  chronic  one.  Such  cases  should  be  treated  by 
absolute  rest,  the  local  application  of  ice,  &c.  If  no  improvement 
follows,  and  if  dyspnoea  is  not  present,  operation  is  only  to  be  under- 
taken after  both  sides  have  been  placed  before  the  patient;  in  such 
cases  eucaine  may  be  tried,  oxygen  should  be  at  hand,  and  the  details 
given  below  (p.  703)  with  regard  to  partial  thyroidectomy  in  these 
cases  should  be  carefully  attended  to.  Persistent  nausea,  vomiting, 
and  diarrhoea,  are,  of  com-se,  contra-indications,  not  only  from  their 
bearing  on  the  vitality  of  the  patient  and  tendency  to  syncope,  but  also 
from  the  necessary  risk  of  disturbance  of  the  dressings.  Any  evi- 
dence of  myxoedema  must  be  weighed  together  with  other  conditions 
present.  Dr.  E.  Eixford  (Trans.  Amer.  Surg.  Assoc,  vol.  xxi.  p.  347) 
performed  partial  thyroidectomy  in  a  patient  eet  29,  where  some  evi- 
dence of  myxoedema  was  present.  Two  years  later  she  was  "  practically 
well."     Marked  emaciation  would  deter  me  from  interfering. 

The  operative  procedures  from  which  a  choice  has  to  be  made  are  the 
following,  (i)  Removal  of  one-half  of  the  thyroid  and  the  isthmus. 
(2)  Removal  of  the  isthmus.  (3)  Ligature  of  the  thyroid  arteries. 
(4)  Exothyropexy,  or  division  of  the  dee])  cervical  fascia  and  disj^lace- 
ment  of  the  thyroid  forwards,  the  object  being  to  relieve  any  dyspnoea 
and  to  bring  about  atrophy  of  the  bronchocele.  (5)  Removal  of  the 
cervical  sympathetic. 

(i)  Removal  of  half  the  thyroid  and  the  isthmus. — I  have  operated 
in  this  way  four  times.  It  will  be  seen  that  in  the  two  cases  in  which 
particulars  have  been  obtainable  some  time  after  the  operation  the 
relief  given  has  not  been  complete,  further  that  the  fourth  case  was 
quicklj'  fatal,  probabl}'  from  thyroidin  poisoning. 

The  first  case  was  a  patient,  aged  22,  of  Dr.  Garrard,  of  Rickmansvvortli.  I  operated 
with  the  approval  of  Dr.  Goodhart.  Proptosis  had  been  noticed  for  three  years,  but  the 
enlargement  of  the  thyroid  for  only  six  months.  Both  lobes,  especially  the  right,  and  the 
Isthmus  were  much  enlarged,  the  latter  extending  down  to  the  sternum.  The  whole  gland 
was  spongy,  and  pulsated  slightly,  in  addition  to  receiving  pulsation  from  the  carotids.  A 
marked  thrill  could  be  felt  over  it.  A  venous  bruit  could  be  heard  at  the  lower  part  of  the 
right  lobe,  a  systolic  bruit  over  the  pulmonary,  and  one  much  less  marked  over  the  aortic 
area.  Slight  attacks  of  dyspnoea  had  recently  appeared,  especially  at  night,  "  with 
wheezing."  There  was  occasionally  some  difficulty  in  swallowing.  Chloroform  was 
taken  quietly.  An  incision,  about  seven  inches  long,  being  made  from  behind  the  right  angle 
of  the  jaw  to  the  left  sterno-clavicular  joint,  the  tumour  was  exposed  by  slitting  up  the  deep 
fascia  and  partly  dividing,  partly  retracting,  the  hyoid  depressors.  The  three  parts  of  the 
thyroid  were  intimately  fused,  thick,  and  fleshy  ;  the  isthmus  had  crept  down  to  the 
manubrium.  A  very  striking  feature  was  five  or  six  huge  veins,  the  size  of  the  axillary, 
coursing  over  the  front  of  the  tumour  to  dip  down  behind  the  sternum.  The  thyroid 
vessels  on  the  right  side  were  first  found  and  tied,  the  inferior  being  dealt  with  by  tying 
its  branches  very  close  to  the  gland,  so  as  to  avoid  the  recurrent  laryngeal  nerve. 
The  right  lobe  was  then  dissected  from  the  trachea  with  a  steel  director,  the  adhesions 
being  intimately  close  by  firm  connective  tissue  not  very  vascular.  The  large  veins  already 
mentioned  having  been  secured  with  double  sulphuro-chromic  gut  ligatures,  the  isthmus 
was  next  freed  from  the  trachea  and  its  junction  with  the  left  lobe  carefully  transfixed 
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witli  11  sled  (liicctdr.  Alonjj  tliu  director  ;iii  iinouiysDi-iieedle  l()a<loil  with  stout  gut  wan 
passed.  'J  lie  loop  of  tliis  was  drawn  through  and  cut,  and  tlic  two  lialvcs  of  the  alx)vc 
junction  tied  tiglitly.  The  light  lobe  and  the  isthmus  wore  then  cut  away.  Uccovcry 
was  most  satisfactory,  tlie  patient  being  up  on  the  eleventh  day.  There  wiis  still  some 
throbbing  over  the  left  side,  but  this  was  no  longer  perceptible  to  the  patient.  The  basic 
bruits  iiad  disappeared.  This  case,  which  has  now  been  operated  on  nearly  thirteen  years 
ago,  was  for  some  time  most  successful.  Two  years  afterwards  siic  reporte<l  as  follows  : 
"  I  am  much  better.  The  swelling  in  my  neck  is  scircely  to  be  seen.  The  palpitations  arc 
bettor,  and  my  eyes  not  so  prnminont.  1  can  walk  over  ten  miles  without  feeling  tired, 
and  take  my  food  well.  I  work  at  a  machine  from  8  a.m.  till  8  p.m.,  dressmaking."  JJut 
about  three  months  later  the  patient  appeared  with  a  return  of  the  swelling  on  the  left 
side,  eyeballs  as  prominent  as  before,  shortness  of  breath,  and  palpitation  of  the  heart. 
Since  this  time  I  have  not  seen  her.  The  failure  in  this  case,  if  it  prove  to  be  a  failure,  is 
largely  duo  to  the  unhealthy  conditions  under  which  the  patient  lived.  The  second  patient 
was  unilor  the  care  of  my  colleague,  Dr.  Wheaton,  at  the  Royal  lIosi)ital  for  Children  and 
Women.  She  made  a  good  recovery  from  the  operation,  which  took  place  twelve  years  ago, 
with  distinct  relief  to  the  palpitations  and  exophthalmos,  but  I  have  not  been  able  to  learn 
the  later  result. 

The  notes  of  the  third  case  are  as  follows  : — 

Miss  M.  G.,  xt.  2o,  was  brought  to  rac  by  Dr.  Taylor,  of  Acton,  in  June,  1894,  ^^'i''' 
exophthalmic  goitre  and  the  following  history.  Palpitation  and  shortness  of  breath  were 
first  noticed  six  months  befoi-c,  after  an  attack  of  influenza.  Proptosis  and  the  goitre 
followed.  The  enlargement  of  the  thyroid  is  moderate  in  amount  and  uniform.  Marked 
pulsation  of  the  carotids.  The  usual  murmur  and  thrill  over  the  goitre.  Systolic  apex 
murnmr.  No  cardiac  hypertrophy.  One  marked  symptom  is  the  fidgettiness,  restlessness, 
and  irritability  of  the  patient.  There  is  also  a  constant  short  cough.  As  there  is  no 
tracheal  stridor  and  no  expectoration,  this  is  probably  largely  nervous.  Pulse-rate, 
130-140.  Largest  circumference  of  neck  over  the  thyroid  gland,  fourteen  and  a  quarter 
inches.  Palliative  treatment  with  belladonna,  digitalis,  and  thyroidin  tabelhe  gave  no 
good  result.  June  28  :  Removal  of  the  right  half  of  the  thyroid  (the  larger  lobe)  and  part 
of  the  isthmus.  The  operation  presented  no  special  difficulty,  save  with  the  isthmus,  which 
was  large  and  lobulated.  This  was  peeled  off  the  trachea  up  to  its  junction  with  the  left 
lobe,  transfi.xed  with  two  sterilised  silk  interlocking  ligatures,  and  cut  away,  the  stump 
being  pared  down  to  within  a  safe  distance  of  the  ligatures.  For  the  first  few  days  the 
patient's  condition  of  incessant  restlessness,  with  the  consequent  tax  upon  her  feeble 
strength  and  the  disturbance  of  the  wounds,  gave  rise  to  much  anxiety.  Save  when  under 
the  influence  of  morphia,  the  patient  was  never  still  for  more  than  a  few  minutes.  She 
was  constantly  hawking  and  trying  to  expectorate,  at  one  moment  on  her  back,  then 
on  one  side.  She  complained  greatly  of  the  heat,  and  as  soon  as  a  sheet  was  drawn  over 
her  she  would  pull  it  off  again.  Thanks  to  Dr.  Taylor's  watchfulness,  the  patient  made  a 
good  though  slow  recovery  ;  the  wound  healed  in  eight  days.  In  June,  1895,  Dr.  Taylor 
reported  as  follows  (it  will  be  seen  that  though  there  was  marked  improvement,  the  opera- 
tion had  not  effected  a  cure)  : — "Proptosis  less  marked.  Breathlessness  better.  Palpita- 
tion less.  Measurement  of  neck  now  twelve  inches.  Patient  was  able  to  skate  last 
winter,  and  can  walk  ordinary  distances." 

On  April  23,  1900,  Dr.  Taylor  wrote  at  my  request : — '•  In  my  opinion  the  breathless- 
ness is  much  improved,  but  the  pn^ptosis  and  palpitation  on  exertion  are  still  marked. 
She  is  quite  as  restless  and  excitable  as  before.  Her  general  health  is  very  good  ;  she 
is  able  to  walk  eight  or  ten  miles  at  a  stretch  :  the  slightest  hill,  however,  produces 
breathlessness  and  palpitation." 

In  the  following,  my  fourth  case,  there  was  evidence  of  auto-intoxi- 
cation or  thyroidin  poisoning  at  the  time  of  the  operation,  and  it  would 
probably  have  been  wiser  to  have  deferred  the  operation,  though  I  am 
strongly  of  opinion  that,  without  operation,  life  would  have  closed 
quickly,  and  from  the  same  cause,  judging  from  other  cases  which  I 
have  seen  in  a  like  condition. 
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C.  D.,  jet.  25,  was  sent  to  me  May  13,  1899,  by  r)r.  South,  of  St.  Leonards,  with  an 
exophthalmic  goitre  afEecting  the  whole  gland,  but  especially  the  right  lobe.*  The 
trouble  had  begun  eighteen  months  ago,  and  had  been  steadily  continuous  in  spite  of 
varied  treatment.  Latterly  there  had  been  some  interference  with  respiration,  the  patient's 
breath  being  short  on  exertion  during  the  day  time,  and  at  night  there  was  a  feeling  of 
dread  of  suffocation  on  lying  down.  The  loudness  of  the  bruit  and  the  distinctness  of  the 
thrill  and  piilsation  made  it  somewhat  difficult  to  be  certain,  but  no  tracheal  stridor  could 
be  made  out.  The  patienfs  pulse  was  from  120  to  130,  temperature  100°.  Her  condition  was 
one  of  great  restlessness  and  agitation.  While  the  above  facts  made  operative  interference 
very  risky,  prolonged  treatment  had  failed,  the  swelling  was  steadily  increasing,  and  with  this 
were  already  noticed  a  rising  pulse-rate  and  temperature  and  increasing  restlessness  and 
agitation.  If  I  had  sent  the  patient  home,  I  believe  that  death  would  have  soon  followed 
with  an  increase  in  the  above  symptoms  and  cardiac  failure.  To  defer  the  operation,  and 
keep  the  patient  in  a  general  surgical  ward  to  watch  her,  would,  I  consider,  have  been 
even  more  quickly  harmful.     Operation,  in  spite  of  its  dangers,  gave  her  a  chance. 

Her  restlessness  was  certainly  not  greater  than  in  Dr.  A.  E.  Taylor's  case,  to  which  I 
have  referred,  a  patient  of  about  the  same  age,  who  had  recovered  from  the  operation. 
Speaking  now  with  more  experience,  I  doubt  if  I  should  operate  again  on  a  case  in  which 
the  pulse-rate,  the  temperature,  and  the  restlessness  were  of  such  anxious  omen  as  in  these 
two  cases.  If  I  did  operate,  I  should  adopt  Mr.  Paul's  plan,  and  plug  the  wound  with  dry 
sterilised  gauze. 

The  operation  was  on  May  15.  The  only  difficulty  met  with  was  the  large  size  of  the 
isthmus  and  the  firmness  with  which  this  and  the  right  lobe  were  connected  to  each  other 
and,  by  dense  fascial  layers,  to  the  trachea.  The  junction  of  isthmus  and  the  right  lobe 
was  divided,  partly  by  snipping  through  with  scissors,  partly  by  tearing  through  with  a 
steel  director.  The  stump  left  was  pared  down  with  scissors.  The  right  lobe  was  unusu- 
ally dense  and  showed  no  colloid  change,  and  no  evidence  of  any  adenoma  or  cysts.  The 
pulse  at  the  close  of  the  operation  was  140,  and  the  same  at  10  p.m.,  when  the  temperature 
was  103°.  The  patient  from  the  time  of  the  passing  oS.  of  the  anaesthetic  had  been  con- 
stantly restless,  throwing  herself  about.  This  condition  continued,  in  spite  of  treatment, 
throughout  the  night  and  next  day.  The  pulse-rate  rose  to  160  and  180,  and  the  patient 
died  suddenly  from  cardiac  failure,  about  twenty-four  hours  after  the  operation.  At  the 
necropsy  the  wound  looked  natural  ;  the  onl}'  abnormal  condition  found  was  the  presence 
of  a  good  deal  of  sticky  mucus  in  the  bronchial  tubes. 

.    Having  stated  my  own  views  on  the  subject  of  tliyroidectom}^  I  will 
next  place  before  my  readers  other  opinions. 

Dr.  C.  A.  Mayo,  of  Rochester,  U.S.A.,  whose  name  stands  so  high  in 
abdominal  surgerv,  has  recently  given  his  experience  of  partial  thyroid- 
ectomy for  exophthalmic  goitre  based  upon  40  cases  {Medical  Record, 
Nov.  5,  1904,  p.  734).  He  has  preferred  thyroidectomy  to  operations 
upon  the  cervical  sympathetic  because,  *'  while  good  results  have  been 
thus  obtained,  these  operations  show  a  considerable  mortality,  and  are, 
moreover,  liable  to  the  same  disagreeable  symptoms  which  often  follow 
partial  thyroidectomy."  His  rule  Avitli  regard  to  operation  is  to 
operate  if  the  condition  is  fair ;  but  if  the  pulse  is  from  130  to  160,  if  it 
fluctuates  in  tension  or  rapidity,  if  there  is  anaemia  with  swelling  of  the 
feet,  he  places  his  patients  on  belladonna  for  some  da3's.  In  the  more 
severe  cases  a;-ray  exposures  are  continued  from  two  to  six  weeks.  Of 
the  40  cases  operated  on  6  died,  i  death  occurring  on  the  table,  2 
fifteen  to  eighteen  hours,  and  3  from  twent3'-four  to  seventy-two  hours, 
after  operation.  Two  of  these  cases.  Dr.  Mayo  points  out,  should 
not  have  been  operated  upon,  owing  to  the  gravity  of  their  condition. 

*  This  enlargement  of  the  isthmus  was  a  marked  feature  :  it  reached  from  the  thyroid 
cartilage  to  the  manubrium.  Very  distinct  thrill  and  pulsation  were  noticeable  over  the 
swelling,  together  with  a  Icmd  rasping  bruit. 


Ol'KKATlUNS    ON    TIIK    TIIVKoll)    ULANU. 


701 


In  the  last  25  cases  operated  on  for  exoplitlialmic  f,'oiti-e  only  2 
(lied.  The  fatal  cases  snlTered  from  an  exaj^'fj^ci-atioii  of  thcii-  previous 
symptoms,  the  jerking,'  tremor,  increasinff  rapidity  of  ])nlse,  and 
e.\o})litlialmos.  As  pointed  out  by  Fenger,  degeneraticni  of  the  heart 
muscle  will  account  for  some  of  the  sudden  deaths,  while  thyroid 
absorption,  shock,  anoemia,  and  fjcneral  nerve  exhaustion  will  account 
for  most  of  the  other  deaths  which  are  not  due  to  the  anajsthctic. 
I)r.  Mayo  has  completed  the  o[)eration  with  cocaine  in  10  cases;  in 
2  chloroform  was  I'cquired  as  well.  Cocaine  was  chosen  in  the 
worst  cases,  especially  those  with  a  rapid,  fluctuating  pulse,  but  the 
operator  could  not  see  that  any  difference  as  to  shock  or  thyroidism 
existed  between  local  and  general  anesthesia.  He  prefers  ether.  If 
mucus  accumulates  in  the  air-passnges,  the  patient  is  allowed  to 
come  round  suiliciently  to  cough  it  up,  and  then  chloroform  is  sub- 
stituted.    Kocher's  collar-incision  was  employed. 

Dr.  Mayo's  remarks  on  after-operation  thyroidism  will  be  read  with 
interest:  "Thyroidism  of  some  degree  is  common.  It  is  not  from 
rough  handling  and  forcing  secretion  into  the  veins.  If  so,  it  would  be 
equivalent  to  hypodermic  injection  with  immediate  effect,  when  in 
reality  it  comes  on  after  some  hours,  and  is  due,  ai)parentl3',  to  absorption 
of  the  wound  serum  with  some  thyroid  secretion  in  suspension.  Thus 
many  of  the  symptoms  of  Graves'  disease  are  not  uncommon  for  the 
first  few  days  following  the  removal  of  ordinary  colloid  cystic  goitre. 
For  this  reason  we  drain  exophthalmic  goitre  wounds  as  freely  as  we 
would  a  septic  process.  If  there  is  anything  which  increases  absorption 
in  wound  or  gland,  it  is  loss  of  blood.  Therefore,  should  the  patient 
lose  a  quantity  of  blood,  every  effort  should  be  made  early  to  replace 
the  quantity  lost  or  more  by  saline  solution." 

Albert  Kocher  has  reported  {MittcUnnficn  aus  d.  Grenzgehieten  d. 
Med.  u.  Cldr.,  1902,  Bd.  ix.  Hft.  2)  the  cases  of  exophthalmic  goitre, 
74  in  number,  which  were  under  his  father's  care  between  the  years 
1883  and  i8gg.  As  I  have  been  unable  to  see  the  original  paper, 
the  following  is  taken  from  an  editorial  article*  (Journ.  Amcr.  Med. 
Assoc,  May  23,  1903).  Fifty-nine  of  the  74  eases  were  operated 
upon.  Four  died  with  symptoms  of  tetany  within  ten  days  of  the 
operation.  Of  the  remaining  55,  39,  or  about  three-fourths  of 
the  cases,  had  unpleasant  post-operative  symptoms.  These  consisted 
of  transitory  psychic  disturbances,  irritability,  oppression,  palpitation, 
sensation  of  heat,  general  tremor,  sweating,  vomiting,  fever,  and  irregular 
frequent  pulse  ;  in  fact,  temporary  increase  in  the  symptoms  present 
before  the  operation.  The  fever  and  tachycardia  persisted  in  all 
the  39  cases.  The  other  symptoms  mentioned  occurred  in  the 
majority  of  the  cases.  The  possibility  that  these  symptoms  were 
due  to  an  acute  toxaemia  from  absorption  of  certain  substances  pressed 

*  The  above  article  claims — extravagantlj^  as  it  seems  to  me — that  "  Prof.  Kocher  has 
conclusively  demonstrated  that  surgical  procedures  give  by  far  the  best  results  ever 
obtained  in  the  treatment  of  this  affection."  No  details  whatever  are  given  as  to  the 
operative  technique  employed — it  was  probably  a  combination  of  ligature  of  the  arteries 
and  partial  thyroidectomy  (p.  704) — or  the  exact  nature  and  duration  of  the  76  per  cent, 
of  "cures"  claimed.  While  I  have  been  unable  to  obtain  a  sight  of  the  original  paper, 
I  have  thought  it  just  to  Prof.  Kocher  to  refer  to  this  account,  incomplete  as  it  is,  of  the 
work  he  baa  done  in  this  direction. 
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from  the  gland  during  the  operation  is  discussed,  hut  no  satisfactory 
explanation  is  arrived  at.  The  other  i6  patients  had  no  disagree- 
able after-effects.  Forty-five  of  the  cases  operated  on,  or  76  per 
cent.,  are  stated  to  have  been  cured  ;  8,  or  14  per  cent.,  decidedly 
improved  ;  2,  or  3*5  per  cent.,  were  only  slightly  improved ;  4,  or 
6"7  per  cent,,  died  with  symptoms  of  tetany.  Necropsies  obtained  in 
3  of  the  4  fatal  cases  showed  the  following.  In  the  first  case 
there  was  a  persistent  thymus,  the  heart  was  dilated,  there  was  a 
fluid  exudation  in  the  serous  cavities,  and  the  superior  cervical 
ganglion  was  much  enlarged.  In  the  second  case  death  was  due 
to  double  i^neumonia  and  pleurisy.  The  fatal  result  in  the  third 
case  was  believed  to  be  due  to  the  severity  of  the  intoxication,  this 
being  confirmed  by  the  dilated  heart,  the  jaundice,  and  softened  liver 
and  spleen. 

Dr.  Frank  Hartley,  surgeon  to  the  New  York  Hospital,  in  a  recent 
paper  (Annals  of  Surg  cry,  July,  1905),  takes  a  favourable  view  of  partial 
thyroidectomy  for  exophthalmic  goitre.  He  allows  that  in  several 
hundred  cases  the  ultimate  results  have  been  more  or  less  imperfectly 
observed.  In  about  125  cases  where  observations  have  been  made 
carefully  and  in  detail  at  periods  varying  from  six  months  to  twelve 
years,  and  where  sufficient  gland  tissue  has  been  removed,  he  main- 
tains that  the  pulse  I'ate  has  fallen  within  forty-eight  hours,  and  the 
other  symptoms  have  been  relieved  within  the  first  week.  The 
exophthalmos  may  persist  for  some  years.  He  considers  that  the 
symptoms  have  been  best  relieved  when,  in  addition  to  removal  of 
one-half  of  the  gland  and  the  isthmus,  part  of  the  opposite  lobe  has 
been  taken  away,  or  the  superior  or  inferior  th3'roid  artery  of  the 
opposite  lobe  tied.  He  has  used  ether  or  gas  and  ether  always. 
"An  experienced  anaesthetist  is  absolutely  necessary,  and  a  very  small 
amount  of  anfesthetic  is  to  be  used."  Fifteen  cases  are  given,  of  which 
fourteen  recovered.  These  patients,  "  seen  at  times  varying  between 
one  month  and  seven  and  a  half  years  following  their  operation,  are  in 
good  health,  and  able  to  work  without  discomfort.  They  have  all  lost 
their  anxiety  and  nervousness.  Their  muscular  tremor  and,  in  all 
but  three  cases,  their  exophthalmos  have  disappeared."  The  single 
death  in  this  series  was  from  sudden  cyanosis  and  failure  of  respiration 
and  pulse  during  the  operation.     No  necropsy  was  permitted. 

Dr.  B.  Farquhar  Curtis,  of  New  York,  gives  the  later  results  in  four- 
teen cases  of  exophthalmic  goitre  treated  by  partial  thyroidectomy  {Ann. 
of  Surg.,  March,  igo6,  p.  343).  Four  cases  died  from  acute  thyroidism. 
All  were  cases  of  advanced  disease.  "  Of  the  ten  cases  who  recovered 
from  operation,  one  was  improved,  but  has  not  been  seen  since.  One 
case  was  improved  for  two  years,  relapsed  later,  had  one  artery  tied  on 
the  other  side  with  improvement,  and  again  relapsed.  Eight  cases  can 
be  claimed  as  practically  cured,  having  been  followed  six  months  (two 
cases),  eighteen  months,  two  years,  five  years,  seven  years,  eight  years, 
and  twelve  years.  Two  of  the  cases  were  slight,  but  the  rest  were 
serious  and  some  in  a  dangerous  condition." 

In  his  Bradshaw  Lecture  on  Exophthalmic  Goitre  and  its  Treatment 
{Lancet,  Nov.  11,  1905),  Dr.  G.  E.  Murray  is  of  opinion  that  the  risks 
of  surgical  treatment  are  unfortunately  so  great  that  "  I  do  not  consider 
partial  thyroidectomy  is  advisable.     I  have  only  seen  this  operation 
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performed   \n   two   cases,   but   both    patients    died     within     an     hour 
or  so." 

In  support  of  liis  siij,'!jeslioii  tliat  .c-ray  (rciiliiuiiit,  slioulil  In-  finllior  trin],  Di-.  Miin-ay 
quotes  tlic  foUowiiifJC  cases,  whic'li  are  notewoiihy  :  "  Heck  (La  ,Sriii.  Mild.,  .July  19,  1905, 
p.  340),  after  excision  of  one  lobe  of  the  enlarfj^ed  thyroid,  exposed  the  other  lobe  to 
a"-rays.  In  two  cases  in  which  thistreatnient  was  carried  out, in  one  eighteen  and  theother 
three  months  after  the  operation,  which  had  only  produced  an  improvement,  a  remarkable 
diminution  in  the  nervousness  and  tachycardia  was  observed.  In  a  third  severe  case,  in 
which  the  j--ray  treatment  was  started  a  week  after  the  operation  by  a  daily  exposure  of  at 
first  live  and  then  ten  minutes,  the  improvement  was  immediate  and  rai)id.  At  the  end  of 
a  week,  the  treatment  was  suspemled  for  a  week,  when  it  was  found  that  the  pulse  ha<l 
fallen  from  iCo  to  180  before  the  operation  to  80,  and  the  exoiththalmos  had 
nearly  disappeared.  After  that  the  .f-ray  treatment  was  given  for  five  minutes  each 
week.  When  seen  five  months  after  the  operation  the  remaining  half  of  the  goitre 
had  disappeared,  as  had  also  the  exophthalmos  and  tach^'cardia.  It  is,  however,  diflicult 
to  determine  whether  this  satisfactory  result  is  to  be  attributed  to  the  operation  or 
to  the  ^--rays,  or  bnth." 

As  the  operation  of  partial  removal  of  the  thyroid  has  already  been 
fully  described,  it  only  remains  to  refer  to  one  or  two  details.  As  I  have 
advised  before,  if  thyroid  tabloids  have  been  given,  tliey  siiould  be  with- 
held for  some  days.  The  most  important  point  is  the  question  of 
ana!stliesia.  Wliere  no  dyspiuea,  tracheal  stridor,  kc,  are  present, 
there  are  still  two  dangers  to  which  patients  with  exophthalmic  goitre 
are  especially  liable,  viz.,  cardiac  collapse  and  the  collection  of  mucus 
in  the  trachea  and  air-passages.  My  own  experience  of  local  analgesia  in 
cases  of  bronchocelo  lias  been  in  one  case  of  malignant  disease  requiring 
tracheotomy  in  which  a  general  anaesthetic  had  to  be  substituted,  and 
one  of  a  large  ordinary  bronchocele  causing  tracheal  stridor  in  which 
eucaine  was  used  successfully  to  comj^lete  the  operation  after  the  skin 
incision  and  exposure  of  the  goitre.  If  a  local  anaesthetic  is  employed 
the  operator  must  not  be  led  into  any  hurrying  of  the  operation,  and 
thus  risk  of  pulling  or  squeezing  of  the  parts.  A  trial  of  eucaine  is,  I 
consider,  justified  where  a  surgeon  decides  only  to  remove  the  isthmus, 
and  in  a  case  of  an  exophthalmic  goitre  causing  dyspnoea  in  addition  to 
other  symptoms.  As  in  all  cases  of  local  analgesia,  the  instruments 
must  be  kept  out  of  the  patient's  sight,  a  matter  of  some  difficulty 
here.  Personally  I  should  prefer  administration  of  ether  or  A.C.E. 
mixture  by  careful  hands,  chloroform  being  substituted  as  soon  as  a  due 
degree  of  stimulation  has  been  reached,  eucaine  and  oxygen  being 
always  ready  at  hand. 

AVhile  I  am  doubtful  whether  the  effects  of  squeezing  and  handling 
are  as  harmful  in  operations  for  bronchocele  as  has  been  maintained  by 
others,  it  will  be  well  to  be  especially  careful  here,  and  for  the  same 
reason  the  previous  sterilisation  should  be  gently  carried  out.  Any 
cut  or  crushed  surface  left,  as  after  dealing  with  the  isthmus,  should  be 
as  small  as  possible.  The  cautery  should  never  be  employed  in  these 
cases  owing  to  their  poor  vitality  and  the  additional  risk  of  infection. 
The  wound  is  always  to  be  drained.  Dr.  Mayo's  advice  about  infusion 
will  be  remembered,  and  where  the  patient's  condition  admits  of  it,  it 
would  be  well,  especially  in  large  goitres  or  in  those  increasing  rapidly, 
to  follow  Dr.  Hartley  (p.  702),  and  tie  the  superior  thyroid  vessels 
on  the  opposite  side.     He  alludes  in  his  paper  to  four  cases  under  the 


704       OPERATIONS  ON  THE  HEAD  AND  NECK. 

late  V.  Mikulicz  and  Scliulz  in  which  a  return  of  the  symptoms  has  heen 
reported  after  a  partial  thyroidectom}'. 

(2)  Removal  of  the  isthmns. — AVhere  the  goitre  is  very  large,  the 
patient's  condition  so  grave  as  to  render  it  probable  that  any  more 
radical  operation  will  end  fatally,  this  method  may  be  adopted.  It  has 
been  described  at  p.  696.  I  should  be  inclined  to  add,  if  the  condition 
ofthe  patient  admitted  of  it,  ligature  of  the  two  superior  thyroid  vessels, 
a  comparatively  easy  step  with  the  wound  already  made. 

(3)  Ligature  of  the  thyroid  vessels  (p.  707). — It  is  noteworthy  that 
Prof.  Kocher,  after  all  his  experience,  has  come  to  this  conclusion  : 
"  In  Basedow's  disease  a  combined  excision  and  ligature  gives  still 
better  results  than  ligature  alone  ;  but  excision  is  often  too  dangerous, 
and  one  is  very  glad  to  leave  matters  alone  after  ligaturing  the  three 
thyroid  arteries,  which  are  often  dilated."  The  objection  to  adopting 
this  step  is  that,  while  the  superior  thyroid  vessels  are  easily  found, 
ligature  of  the  inferior  thyroid  artery  may  be  extremely  difHcult  (p.  708). 
It  has  happened  on  more  than  one  occasion  that  it  has  been  found  easier 
to  remove  half  the  gland.  Owing  to  the  difficulties  met  with  here, 
ligature  of  the  thyroid  vessels  may  prove  a  prolonged  procedure,  thus 
bringing  about  the  very  risks  which  have  been  emphasised  above. 

(4)  Exothyropexy. — Free  division  of  the  deep  cervical  fascia  and 
displacement  of  the  gland  forwards,  with  its  objects,  has  been  alluded 
to  at  p.  679.  The  objections  to  adopting  this  step  are — {a)  Its  un- 
certainty as  to  the  production  of  atrophy  of  the  gland,  {h)  The  certain 
risk  of  infection,  however  carefully  the  skin  has  been  sterilised  at  first. 
As  already  pointed  out,  patients  with  exophthalmic  goitre  are  subjects 
ready  for  infection,  (c)  Grave  sequelae  such  as  tetanj^,  and  those 
referable  to  disturbance  of  the  recurrent  laryngeal  nerve,  e.g.,  dyspnoea 
and  pneumonia  have  followed  the  adoption  of  this  step,  {d)  What  is 
known  in  the  phraseology  of  the  present  day  as  the  "  cosmetic  "  result 
is  likely  to  be  bad. 

(5)  Removal  of  the  cervical  sympathetic.  —  This  is  described  at 
p.  740. 

Question  of  Operation  in  Cases  of  Malignant  Disease  of  the 

Thyroid. — Both  sarcomata  and  carcinomata  may  be  met  with  ;  which 
variety  is  the  more  frequent  has  not  yet  been  definitely  determined. 
Limacher,  of  Berne,  found  the  proportion  to  be  44  sarcomata  and  38 
carcinomata.  Both  often  develop  in  a  gland  already  afi'ected  by  goitre, 
a  fact  to  which  I  have  already  alluded.  Sarcomata  occur  in  younger 
subjects.  A  third  variety  of  malignant  disease  is  the  mysterious  malig- 
nant adenoma,  only  distinguished  by  the  peculiarity  of  its  metastases, 
which  especially  afiect  the  bones,  e.g.,  skull,  sternum,  &c.  These 
metastases  may  appear  while  the  thyroid  itself  appears  normal.  Further, 
it  may  be  impossible  to  detect  either  in  the  apparentl}'  normal  thyroid 
or  the  metastases  in  the  bones  or  lungs  any  histological  difference  from 
normal  thyroid  tissue  (Eiselberg,  v.  Bergmann's  Surgery,  vol.  ii.  p. 
349).  The  operative  steps  here  are  attempted  removal  and  tracheotomy. 
With  regard  to  the  first,  the  surgeon  must  consider  here  most  carefullj' 
whether  any  operation  is  justifiable.  In  the  first  place,  the  risk  of 
injury  to  the  recurrent  laryngeal  is  much  increased  from  the  tendency 
of  a  malignant  growth  to  creep  round  the  trachea,  dip  into  the  sulci 
between  the  large  vessels  and  the  windpipe,  and   to  infiltrate  early  the 
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ciipsiilt!  ot"  tin-  j^'huul  aiiil  adjiKt'iit  important  pints.  Secondly,  these 
{growths,  cspociiilly  if  rapid,  tend  to  creoj)  dtnvn  into  tlio  anterior 
niediastinuni,*  behind  the  sternmn.  Tliirdly,  in  a<Ulition  to  these 
dangers,  there  must  be  considered  that  of  glandular  invasion — e.g., 
cervical,  mediastinal,  bronchial — and  tlie  doubtfulness  of  getting  all  the 
growth  away,  and  the  increased  risks  of  hjemorrluige  and  infection. 

Mr.  Sydney  Jones  and  Mr.  Battle  publislietl  (/*?^  Jhomax'n  IIoxp.  Hep.,  vol,  xvii. 
p.  232)  an  interesting  case  of  sarcoma  of  the  thyroid.  The  malignancy  probaVjly  super- 
vened upon  previous  ordinary  enlargement  of  the  gland.  It  was  operated  on  repeatedly, 
on  the  first  occasion  very  extensively,  one  sterno-mastoid  being  divided,  July  16,  1887.  A 
second  operation,  Nov.  2,  found  both  the  sheath  of  the  carotid  and  the  oesophagus 
involvetl.  Two  months  later,  tracheotomy  was  required  owing  to  fresh  recurrence.  Two 
further  operations  were  performed  in  the  next  three  months,  and  the  tracheotomy-tube 
now  not  proving  long  enough,  the  useful  device  oi  securing  a  piece  of  large  drainage-tube 
to  a  fuU-sizetl  Durham's  cannula  made  the  patient  comfortable.  A  little  later,  April  5, 
1888,  severe  haemorrhage  took  place  from  the  common  carotid,  and  two  ligatures  were 
applied  above  and  Ijelow  an  opening  in  this  vessel.  The  patient  sank  two  days  later,  some 
dyspnoea  having  returned  at  the  last.  Notwithstanding  the  rapid  recurrence,  life  was 
prolonged  with  comfort  by  the  repeated  operations  for  some  months.  In  the  fact  that 
"  the  local  malignancy  was  great,  the  general  malignancy  nil,"  this  case  of  sarcoma  con- 
trasts strongly  with  those  of  carcinoma. 

Dr.  Rotter  {Arch.  f.  Klin.  Chir.,  Bd.  xxxi.  Heft  4 ;  Year-Book  of  Treat- 
ment, 1885,  p.  138)  gives  details  of  fifty  cases  of  malignant  disease  of 
the  thyroid  submitted  to  operation.  Of  these  eight  died  in  the  first 
twenty-four  hours,  five  at  the  end  of  the  first  week,  and  eight  at  the 
end  of  the  second  week.  Only  four  patients  remained  free  from  a 
recurrence  at  the  end  of  six  months.  While  some  of  the  last  thirteen 
cases  may  have  died  from  causes  more  preventible  at  the  present  day, 
these  figures  point  very  strongly  to  the  conclusion  that  in  malignant 
disease  of  the  thyroid  attempted  removal  is  most  rarely  justifiable. 

Mr.  Berry  (2nd  ed.  of  Mr.  Butlin's  Operat.  Surg,  of  Malig.  Dis., 
p.  216)  gives  statistics  which  show  clearly  that  in  the  vast  majority  of 
cases  the  operation  does  not  result  in  a  cure.  Unless  performed  at  a 
very  early  stage,  before  perforation  of  the  caj^sule,  the  operation  is  attended 
by  a  high  mortality  owing  to  the  attempt  to  remove  thoroughly  a 
disease  which  has  involved  important  structures.  Where  death  has 
occurred  a  few  days  after  the  operation,  secondary  deposits  have  been 
found  at  the  necropsy  m  a  large  number  of  cases.  The  diagnosis  in 
the  earlier  stages  is  difficult,  it  being  especially  hard  to  say  with 
certaint}'  that  the  trachea  and  pharynx  are  not  already  involved.  With 
regard  to  malignancy  the  chief  aids  will  be  early  fixity,  irregularity  of 
outline,  and  continuous  growth.  Mr.  Daniel  (Lancet,  July  ig,  1902)  in 
an  interesting  report  of  four  cases  of  sarcoma  of  the  thyroid  points  out 
the  tendency  of  these  growths  to  perforate  their  capsule  posteriorly,  and 
then  extend  downwards  into  the  thorax.  One  of  the  cases  was  especially 
deceptive  clinically.  Even  after  a  free  exposure,  it  appeared  as  a 
pale,  slightly  bossy,  circumscribed  and  encapsuled  growth.  Though 
fixed  to  surrounding  parts,  it  had  allowed  of  up  and  down  movements  in 

*  A  remarkable  instance  of  malignant  bronchocele  is  figured  by  Billroth  QClin.  Surg,, 
pi.  ii.  and  iii.).  It  was  a  soft  carcinoma,  and  extended  down  behind  the  sternum,  com- 
pressing the  right  innominate  vein,  and  causing  enormous  dilatation  of  the  superficial 
veins  of  the  neck  and  front  of  the  trunk. 
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deglutition.  Dr.  Cumston  {loc.  supra  cit.)  relates  an  instructive  case  of 
sarcoma  bearing  on  this  last  point :  "  The  left  lobe  of  the  gland  had 
attained  the  size  of  an  apple  ;  its  surface  was  quite  smooth,  and  it  was 
movable.  The  skin  was  normal,  and  there  were  no  dilated  veins.  On 
account  of  its  rapid  growth  during  the  preceding  ten  weeks,  a  diagnosis 
of  malignant  transformation  was  made,  and  the  growth  removed. 
Microscopical  examination  showed  a  t^-pical  follicular  goitre,  the  upper 
part  of  which  had  become  invaded  by  a  spindle-cell  sarcoma  in  the 
septa  dividing  the  vesicles  of  the  gland.  A  focus  of  sarcomatous  tissue 
was  found  in  the  lower  part  of  the  gland.  The  operation  was  performed 
in  November,  1898,  and  the  patient  died  of  generalised  sarcomatosis  in 
AjH-il,  igoo." 

Palliative  Tracheotomym  Malignant  Broncho  cele. — The  difi&culties  and 
dangers  of  tracheotomy  in  operations  on  bronchocele  have  been  alluded 
to  at  pp.  647,  705.  Both  are  increased  here.  The  operation  should 
not  be  too  long  deferred.  If  once  suiBfocative  paroxysms  have  set  in, 
cardiac  collapse  may  occur  at  any  moment.  The  surgeon  must  be 
prepared  with  long  tubes  such  as  that  figured  at  p.  680,  or  a  Durham's 
cannula  with  a  movable  shield  and  drainage  tube  attached.  In  one  of 
Ml'.  A.  Thomson's  cases  {vide  infra)  this  became  blocked,  and  a  piece 
of  leaden  pipe,  such  as  is  used  by  gasfitters,  answered  the  purpose.  If 
possible  the  material  should  be  soft,  otherwise  the  tubes  are  likely  to 
lead  to  pressure  ulceration  in  the  trachea,  oedema  of  the  mucous  mem- 
brane, and  effusion  of  fluid,  thus  increasing  the  risk  of  pneumonia  and 
suffocation.  Further  there  is  the  risk  of  ulceration  of  large  vessels,  as 
possibly  occurred  in  Mr.  A.  Thomson's  case  given  below.  The  incision 
must  be  a  free  one,  even  exposing  the  thyroid  notch  as  a  guide.  The 
trachea  has  often  to  be  recognised  by  feeling  its  rings.  Where  the 
flattening  is  antero-posterior,  care  must  be  taken  not  to  perforate 
the  posterior  wall.  Local  analgesia  (p.  650)  should  certainly  be 
tried. 

Mr.  Alexis  Thomson  {Eclin.  Med.  Rev.,  April,  1905,  p.  363)  advocates 
an  attempt  to  remove  as  much  of  the  malignant  growth  as  possible  in 
preference  to  tracheotomy  in  the  dysi^noea  of  malignant  bronchocele. 
He  thus  compares  the  two  alternatives  before  us:  "  Tracheotomy  is 
always  hazardous,  and  it  is  not  too  much  to  say  that  it  may  prove  a 
very  difficult  or  even  an  impossible  undertaking.  .  .  .  The  second  of 
the  two  alternatives  has  the  merit  of  greater  certaint}'  and  accuracy. 
The  soft  parts  overlying  the  goitre  are  sej^arated,  after  free  division 
of  the  integument,  by  one  or  other  of  the  incisions  usually  employed 
in  thyroidectomy.  The  surgeon  then  proceeds  to  the  rapid  removal 
of  the  growth,  or  as  much  of  it  as  will  free  the  air  passages 
from  pressure.  Failing  this,  the  trachea  will  have  been  made  so 
accessible  that  the  insertion  of  an  efficient  tube  is  rendered  an  easy 
and  deliberate  undertaking." 

A  careful  study  of  the  instructive  cases  by  which  Mr.  A.  Thomson 
supports  his  view  proves,  I  think,  that  a  surgeon  facing  the  dyspnoea  of 
a  malignant  bronchocele  is  only  justified  in  preferring  partial  thyroid- 
ectomy to  tracheotomy  under  certain  conditions.  These  are  when 
the  surroundings  of  skilled  help,  &c.,  are  favourable,  when  the  trachea 
cannot  be  felt  or  found  after  a  free  median  incision,  or  when  it  is  a 
retro-sternal  growth  that  is  causing  pressure  on  the  trachea,  as  was  the 
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case  in  one  of  Mi',  i'lionisoii's  piitieiits.  'J'Im;  pt'isomil  LMjimliou  ul'  Lliu 
operator's  oxperit'iM'i'  1ms  also  to  Ix;  considc'red.  I>iit  I  do  not  think  that 
we  can  ^'o  larthcr  than  this,  and  say  that  [)artial  thyr<)idect(nny  is  always 
to  he  preferred  to  tracheotomy.  In  the  first  of  Mr.  Thomson's  cases, 
probably  a  sarcoma,  it  is  clear  that  tlie  openinj^in  tin;  a'Sopha<^us — and 
it  is  to  be  remembered  that  this  hapi)ened  in  experienced  hands — mi{^ht 
have  nuiterially  shortened  tiie  seven  weeks' prolongation  of  life  L'nrther, 
the  fact  that  the  largo  vessels  may  be  not  only  emljedded  in,  but 
inliltrated  and  softened  by,  the  growth  must  be  borne  in  mind.  In 
the  second  case,  which  survived  three  months,  the  bleeding  was  "incon- 
siderable," which  is  certainly  unusual  in  these  cases.  It  is  to  be 
remembered  that  these  remarks  are  made  without  in  any  way  criticising 
the  wisdom  of  the  operator  in  his  deciding  ui)on  partial  thyr(ji(lectom3'. 
I  only  <b)ubt  if  his  cases  i)rove  that,  even  with  the  skill  with  which  he 
carried  it  out,  this  treatment  can  be  widely  used  in  meeting  the  dyspnoea 
of  malignant  bronchoceles. 

Treatment  of  an  Enlarged  Thyroid  by  Ligature  of  the 

Arteries, — Prof.  Woltler,  who  revived  this  method,*  shows  (i)  that 
considerable  shrinking,  with  marked  relief  to  the  dys[)n(ea,  should 
follow  it,  if  successful,  in  a  few  days,  and  that  there  siiould  be  no 
reappearance.  (2)  Splendid  results  are  here  opposed  by  utter  failures. 
If  in  the  latter  cases  all  the  four  arteries  have  been  tied,  abnormal 
vessels  have,  perhaps,  existed.  On  this  point  he  quotes  Billroth  as  to 
whether  the  atrophy  will  be  i)ermanent :  "If  all  four  arteries  have 
been  tied,  yes  ;  if  the  circulation  is  re-established  either  through  one 
of  the  principal  arteries  or  through  the  vasa  vasorum,  no.'' 
(3)  Experience  has  shown  that  ligature  of  all  the  four  arteries  is  not 
followed  by  gangrene  of  the  thyroid.  According  to  v.  Eiselsberg, 
"  this  method  is  frequently  associated  with  recurrences  "  ;  others 
have  J'ecorded  myxcedema  as  a  consequence. 

According  to  Prof.  Kocher,  "ligature  of  the  thyroid  arteries  finds  its 
chief  application  in  the  ibllowing  : — (i)  In  Basedow's  disease.  In 
this  aft'ectiona  combined  excision  and  ligature  gives  still  better  results 
than  ligature  alone  ;  but  excision  is  often  too  dangerous,  and  one  is 
ver}'  glad  to  leave  matters  alone  after  ligaturing  the  three  thyroid 
arteries,  which  are  chiefly  dilated.  (2)  In  large  vascular  colloid 
tumours,  esi)ecially  of  the  diffuse  kind,  where  excision  is  too  serious 
an  undertaking,  first  on  account  of  hajmorrhage,  and  secondly  on 
account  of  the  sudden  loss  of  a  mass  of  thyroid  tissue  which,  though 
diseased,  was  still  assisting  to  maintain  an  otherwise  imperfect 
function." 

These  vessels  vary  so  much  in  situation  and  course,  according  to 
the  size  and  growth  of  the  bronchoceles  in  different  directions,  that 
any  dissections  for  finding  them  must  be  uncertain.  The  chief  points 
to  bear  in  mind  are  the  upper  and  lower  parts  of  the  enlarged  lobe  : 
the  superior  thyroid  artery  is  often  rendered  superficial  by  the  upper 
limit  of  the  tumour  raising  it  up.  Both  vessels  may  be  enlarged  and 
somewhat  softened,  and  thus  secondary  haemorrhage  may  readily  occur 
unless  the  wound  is  kept  sterile.  The  same  free  incisions  as  for  a 
partial  thyroidectomy  may  be  required.     On  several  occasions  of  late 


*  lu  his  monograph  on  the  Surgical  Treatment  of  Goitre,  p.  438. 
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yeuis  in  dealing  with  large  goitres  causing  dyspnoea,  after  removal  of 
one  half  and  the  isthmus,  I  have,  when  uncertain  as  to  the  relief  of 
pressure  on  the  trachea,  tied  the  opposite  superior  thyroid  vessels, 
with  good  results. 

Ligature  of  the  Superior  Thyroid  Artery. 

Relations. — This  vessel,  the  first  branch  of  the  extei'nal  carotid, 
arises  just  above  the  bifurcation,  about  a  quarter  of  an  inch  below  the 
great  cornu  of  the  hyoid.  At  first,  covered  only  by  thin  fasciae  and 
the  platysma,  it  ascends  slightly,  and  then  curves  downwards  with  a 
tortuous  course,  covered  by  the  depressors  of  the  hyoid  bone  and  the 
stern  o-thyroid. 

Operation. — The  patient's  head  being  suitably  raised,  and  turned  to 
the  opposite  side,  an  incision,  about  two  inches  long,  is  made  along 
the  inner  border  of  the  sterno-mastoid,  with  its  centre  corresponding 
to  the  upper  border  of  the  thyroid  cartilage.  The  superficial  parts 
being  divided,  the  sterno-mastoid  and  the  large  vessels  are  drawn 
outwards,  and  the  omo-hyoid  downwards  and  inwards,  or  this  may  be 
divided.  The  artery  is  then  searched  for  with  the  point  of  a  steel 
director  in  the  hollow  between  the  larynx  and  the  carotid.  Some 
enlarged  veins,  belonging  to  the  superior  thyroid,  will  probably  require 
division  after  the  application  of  double  ligatures. 

LigatTire  of  the  Inferior  Thyroid  Artery. — This  operation  is  a 
good  deal  more  difiicult,  owing  to  the  depth  of  the  vessel  and  its  more 
important  relations. 

Relations. — The  artery,  the  largest  branch  of  the  thyroid  axis, 
ascends  tortuously  inwards  behind  the  carotid  slieath,  the  middle  cer- 
vical ganglion  and  its  branches  lying  in  front  of  it.  Before  entering 
the  gland  it  lies  for  a  little  distance  in  relation  with  its  posterior  sur- 
face, and  in  tliis  part  of  its  course  the  recurrent  laryngeal  is  in  close 
contact  with  it. 

Guide. — The  carotid  tubercle  of  Chassaignac,  or  the  transverse 
process  of  the  sixth  cervical  vertebra.  Sir  W.  MacCormac  gives  the 
body  of  the  fiftli  cervical  vertebra,  opposite  to  which  the  artery  enters 
the  thyroid  gland.     The  common  carotid  is  also  a  guide. 

Operation. — An  incision,  three  inches  long,  having  been  made  along 
the  anterior  border  of  the  sterno-mastoid  coming  down  to  the  clavicle, 
as  if  for  Hgature  of  the  carotid  low  down,  the  deep  fascia  is  opened  and 
the  sterno-mastoid  and  the  structures  in  the  carotid  sheath  drawn 
outwards.  The  head  being  now  flexed  to  relax  the  paits,  the  goitre 
is  raised  and  displaced  inwards,  the  carotid  tubercle  is  felt  for,  and 
the  artery  sought  for  below  it,  by  carefully  working  here  with  a 
director.  If  these  steps  have  failed  to  find  the  artery,  the  method  of 
C.  M.  Langenbeck  (v.  Eiselsberg)  should  be  followed.  The  sterno- 
mastoid,  the  large  vessels  and  nerves,  are  drawn  to  the  middle  line, 
and  the  anterior  scalene  sought  for,  which  may  be  recognised  by  the 
phrenic  nerve  crossing  it.  The  artery  will  be  found  running  diagonally 
upwards  and  inwards  at  the  inner  margin  of  this  muscle  after  raising 
the  goitre.     The  vessel  should  be  exposed  and  the  ligature  applied  ' 


* 


*  According  to  Billroth  and  Wolfler,  this  artery  is  often  friable,  and  thus  easily 
torn,  this  condition  being  perhaps  due  to  fatty  degeneration  from  pressure  of  the 
bronchocele. 
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us  I'ar  fioiu  the  tliyioid  ghiiid  as  possible,  so  as  to  avoid  injury  to  the 
recurrent  hirvnf^eal,  which,  as  above  stated,  crosses  over  the  trunk  or 
ascends  among  the  branches  of"  the  inferior  tliynjid.  I'lie  neighbour- 
hood of  t)ther  iiiii)ortant  structures — e.rj.,  the  i)ln-enic  nerve  and, 
on  the  left  side,  the  oesophagus  and  thoracic  duct — must  be 
remembered. 

Treatment  of  Thyroid  Cysts  (Fig.  257). — These  are  sometimes 
of  nnich  importance  owing  to  their  size,  their  important  relations,  and, 
as  shown  by  ^Ir.  C'lutton's  case  below,  their  occasional  vascularity. 

Tlie  best  treatment  is  excision  whenever  tiiis  is  practicable  ;  with 
much  larger  and  older  ones,  a  safer  one  nui}'^  be  incision  and  drainage. 
Injection  with  iron  perchloride  has  given  some  good  results,  but  there 
is  always  the  risk  of  suppuration  and  cellulitis  in  a  very  dangerous  region 
owing  to  the  presence  of  the  larynx  above,  the  mediastinum  below, 
and  of  numerous  veins,  these  being  liable  to  puncture,  and  thus  to 
innnediately  fatal  thrombosis,  or,  later  on,  to  infective  phlebitis.  This 
method  is  certain  to  fail  in  tliick-vvalled  cysts,  or  in  multilocular 
cases. 

Where  the  cyst  is  moderate  in  size  and  not  of  very  long  duration,  it 
should  always  be  excised ;  and  the  case  given  below  shows  that  this 
may  sometimes  be  practised  where  the  cyst  is  huge  in  size  and  of  long 
duration.  The  cyst,  if  not  previously  submitted  to  futile  blistering,  &c., 
usually  turns  out  easily.  If  it  will  give  more  room  the  cyst  may  be  slit 
up,  and  its  contents  evacuated,  when,  by  seizing  first  one  cut  edge  and 
then  the  other,  it  is  turned  out  in  a  collapsed  and  empty  state.  In 
either  case,  great  care  must  be  taken  to  work  with  a  pair  of  blunt- 
pointed  curved  scissors  (p.  6gi).  After  removal  of  cysts  of  any  size 
the  remains  of  the  thyroid  lobe  from  which  the  cyst  is  shelled  out 
looks  collapsed  and  useless.  It  should  not  be  removed,  however. 
The  wound  cavity  should  be  obliterated  by  carefully  applied  pressure 
(p.  693).  Where  much  thyroid  substance  is  left  lacerated,  it  would 
be  well  to  fill  the  wound  for  a  few  days  with  dry  sterilised  gauze 
(pp.  685,  694). 

The  above  remarks  apply  to  single  C3'sts.  Mr.  Glutton  (St.  Thomas's 
Hosp.  Ixej).,  vol.  xvi.  p.  173)  has  pointed  out  that  where  there  are  many 
cysts,  or  where  a  cyst  is  combined  with  much  disease,  the  whole  half 
of  the  thyroid  afi'ected  had  better  be  removed. 

Where  excision  is  impossible — a  rare  condition — the  method  of 
incision  is  usually  very  simple.  The  soft  parts  having  been  duly 
sterilised,  an  incision  is  made  through  them  down  to  the  cyst,  and  any 
bleeding  points  secured.  The  cyst  is  then  slit  open  and  its  interior 
examined.  This  may  vary  considerably  both  as  to  thickness  and  con- 
tents, and  vascularity  of  lining  membrane.  Thus  the  contents  may  be 
a  serous,  mucoid,  gelatinous,  or  grumous  material,  or  coagulated 
blood-clot.  The  amount  of  vascularit}'^  is  of  two-fold  importance  :  if 
of  very  long  standing  the  cyst-wall  may  be  so  fibrous  and  evascular 
that,  sloughing  of  it  may  readily  take  place,  especially  if  the  wound 
becomes  infected.  On  the  other  hand,  it  may  be  extremely  vascular 
(Glutton,  loc.  supra  cit.),  in  which  case  such  abundant  haemorrhage 
will  take  place  as  to  leave  no  time  for  suturing,  and  require  immediate 
plugging  with  aseptic  gauze. 

Knowing  how  tedious  these  cases  are  in  granulating  from  the  bottom 
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and  becoming  completely  obliterated,  I  prefer,  in  the  few  cases  where 
excision  is  impossible,  to  suture  the  cut  edge  of  the  cyst  to  the  sur- 
rounding margin  of  the  skin,  and  then,  with  a  sharp  spoon,  to  curette 
the  lining  membrane,  thus  promoting  the  closing  of  the  cavity  from  the 
bottom.  The  cavity  is  then  lightly  plugged  with  strips  of  sterilised 
gauze,  and  the  dressings  applied.  But  this  method,  by  failing  to  secure 
primary  union,  is  more  tedious  than  that  of  excision.  Mr,  Bowlby's 
case  of  retro-sternal  cyst  (p.  68i)  shows  how  it  may  be  successfully 
employed. 

I  would  again  draw  attention  to  the  ver}'  important  fact  that  in  these, 
as  in  all  other  thyroid  cases  (and  in  many  others)  where  primary  union 

Fig.  257. 


is  not  secured,  silk  ligatures  or  buried  sutures,  if  many  of  these  have 
been  used,  may  continue  to  come  away  for  a  very  prolonged  period. 
The  cyst  quickly  falls  in  and  puckers  together,  but  a  sinus  is  liable  to 
persist  through  which  ligatures  are  long  discharged.  Thus,  in  one  of 
Mr.  Glutton's  cases  a  sinus  persisted  for  two  years,  and  then  quickl}' 
closed ;  in  another  the  patient  was  still  wearing  a  drainage-tube  a  year 
after  the  operation. 

As  bearing  on  the  treatment  of  thyroid  cysts  by  excision,  and  as  a 
good  example  of  one  of  the  complications  which  may  follow  operations 
on  the  thyroid  gland,  I  may  now  mention  the  following  case  (Fig.  257)  : 

A  gentleman,  aged  55,  was  sent  to  me,  towards  the  close  of  1885,  by  Mr.  Cooper 
Forster,  with  a  right-sided  thyroid  cyst,  almost  colossal  in  size,  and  reaching  from  the 
ear  to  below  the  clavicle,  and  outwards  into  the  posterior   triangle.    The  trachea  was 
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uiidor  tlio  t'll^fc  of  llio  left  sterno-nmstoid.  The  Hwdliiig  wnn  lirst  notieol  twenty-six 
yenra  before,  bciiiK  then  fthout  the  size  of  a  hazel-nut.  About  nineteen  years  before, 
owing  to  some  dyspniea,  the  swelling  was  ta|)pc(l  i>y  Mr.  Forster;  gradually  refilling  and 
increasing  in  size,  it  was  tapped  by  myself  in  18S5,  the  fluid  being  thick  with  material 
resembling  rarmesan  cheese.  As  the  cyst  quickly  refilled,  I  proposed  free  incision  and 
drainage,  and  sought  first  the  opinion  of  my  old  friend,  Mr.  Durham.  As,  in  spite  of 
twenty-six  years'  history,  the  cyst  had  a  certain  distinct,  though  limited,  amount  of 
mobility,  Mr.  Durham  advisetl  extirpation  in  preference  to  incision.  This  counsel  I 
accordingly  followed.  Ether  was  taken  very  badly,  especially  at  first.  An  incision  being 
made  from  the  angle  of  the  jaw  to  the  right  sterno-clavicular  articulation,  the  stcrno- 
mastoid  was  found  spread  out  over  the  cyst  and  adherent  to  it,  perhaps  from  the  previous 
tappings.  As  the  patient  was  breathing  very  badly,  no  time  was  spent  in  separating  the 
muscle,  but  the  cyst  was  reached  by  cutting  away  the  adherent  part.  The  superior 
thyroid  vessels  being  found  and  tied,  the  cyst  was  turned  downwards  out  of  its  bed, 
partly  with  the  finger,  partly  with  a  blunt  dissector  ;  a  vessel  in  the  position  of  the 
middle  thyroid  vein  was  found,  and  a  small  vessel  below  where  the  inferior  thyroid  was 
expected.  The  chief  attachment  of  the  cyst  was  in  the  middle  line,  where  it  was  con- 
nected with  the  isthmus  (not  itself  enlarged")  by  a  fairly  fleshy  pedicle.  This  was 
separated  from  the  trachea  and  tied  in  three  pieces,  partly  with  the  aid  of  a  steel 
director,  partly  with  an  aneurysm-necdle.  About  fourteen  carbolised  silk  ligatures  were 
used,  and  strict  antiseptic  precautions  were  taken  throughout,  including  the  use  of  the 
spray.  An  enormous  cavity  remained  when  the  cyst  was  shelled  out,  exposing  the 
common  carotid  and  its  bifurcation,  the  larynx,  trachea,  and  oesophagus  ;  but,  though 
a  strong  light  was  thrown  into  the  bottom  with  a  mirror,  nothing  could  be  .seen  of  any 
injury  to  the  gullet  or  of  the  recurrent  laryngeal.  Special  care  was  taken  to  verify  this, 
as  towards  the  close  of  the  operation  (which  lasted  twenty-five  minutes)  there  was  some 
vomiting  of  coffee-grounds  stuff,  streaked  here  and  there  with  brightish  blood. 

No  dyspn(Ea  and  no  lividity  had  been  noticed  during  the  operation,  beyond  the 
difficulty  which  had  from  the  first  accompanied  the  anaesthetic.  As  the  effects  of  the 
ether  subsided,  a  peculiar  stridor  was  found  to  accompany  the  breathing,  being  much 
more  marked  in  inspiration.  The  voice  was  not  affected,  beyond  being  weak,  and  there 
was  no  lividity.  The  stridor,  but  without  marked  dyspntea,  went  on  increasing  for  about 
two  hours,  the  patient  being  much  alarmed  from  dreaded  "  choking."  Though  he  vowed 
that  he  could  not  swallow  owing  to  the  above  alarm  and  from  the  feeling  of  soreness, 
"  like  a  bone  in  the  throat,"  he  was  persuaded  to  take  a  dose  of  potassium  bromide,  and 
passed  a  fairly  good  night.  The  next  day  was  a  comfortable  one,  and  the  breathing, 
which  was  twenty  in  the  minute,  was  much  easier,  and  perfectly  so  while  the  patient 
slept.  The  next  two  days  were  very  anxious  ones,  the  stridor  returning,  with  great 
restlessness  and  distress  on  account  of  paroxysmal  attacks  of  dyspnoea.  Accompanying 
these  a  condition  of  quiet  delirium  set  in.  The  respirations  ran  up  to  40,  tlie  pulse  to  140, 
while  the  temperature  remained  99°.  The  wound  was  now,  and  throughout,  perfectly 
sweet.  As  there  was  some  carboluria  (without  albumen),  the  drainage-tubes  were 
syringed  out  with  boracic  acid,  and  iodoform  gauze  dressings  applied  as  before.  The 
pulse  was  of  grave  omen,  about  every  ten  or  twelve  beats  dropping,  fluttering,  and  then, 
as  it  were,  staggering  on,  to  intermit  again  in  another  ten  beats.  This,  Dr.  Goodhart 
thought,  might  be  due  to  some  chloral  that  had  been  given  at  night. 

The  diagnosis  now  was  doubtful — whether  one  of  injury  to  the  recurrent  laryngeal,  or 
one  of  oedema  glottidis.  Mr.  Durham,  who  inclined  to  the  latter  view,  advised  the  use 
of  warm,  moist  boracic  acid  lint  dressings,  and  inhalations  of  steam  and  terebene. 

The  breathing  gradually  became  less  laborious  and  noisy,  and  the  power  of  swallowing 
quickly  returned.  Recovery  was  retarded  by  a  succession  of  fogs  and  some  localised 
pneumonia,  which,  giving  anxiety  at  first,  entirely  cleared  up  under  Dr.  Goodhart's 
hands.  When  the  patient  left  town,  six  weeks  after  the  operation,  there  was  no  difficulty 
in  swallo%ving  ;  the  stridor  was  only  noticed  on  deep  respiration,  or  during  quick  or 
prolonged  talking.  The  wound  was  now  represented  by  a  sinus  at  the  lower  end  ;  all  the 
rest  was  well  healed.  The  failure  to  secure  primary  union  was  largely  due  to  the  great 
restlessness  of  the  patient  two  days  after  the  operation.  Ligatures  continued  to  come 
away  for  nine  months,  when  the  wound  healed  at  once.     When  the  patient  was  last  seen, 
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four  years  after  the  operation,  there  was  still  a  very  little  stridor*  on  deep  breathing  or 
rapid  talking,  and  the  voice  was  still  a  little  husky,  but  the  patient  was  able  to  follow 
his  employment  actively,  and  to  get  quickly  over  hilly  ground. f 

While  the  diagnosis  here  remains  obscure,^  I  am  of  opinion  that  (i)  the  restlessness 
and  distress  were  due  to  absorption  of  thyroid  secretion  (pp.  685,  701)  ;  (2)  that,  with  the 
bloody  vomit  in  the  course  of  the  operation,  and  the  great  dysphagia  afterwards,  although 
the  huge  cyst  turned  out  so  quickly,  some  slight  injury  was  probably  inflicted  on  the 
oesophagus,  with  stretching  or  embedding  in  inflammatory  eflEusion  of  the  right  recurrent 
laryngeal. 

While  dealing  with  operations  on  the  thyroid,  I  will  refer  to  an 
associated  condition,  rare,  hut  of  much  importance. 

Operation  for  Lingual  Goitre  or  Accessory  Thyroid  at  the  Base  of 
the  Tongue,  or  for  a  Dermoid  Cyst  in  the  same  Situation. — The 
operation  here  must  be  either  through  the  mouth  or  b}'  the  trans-h3'oid 
route  (p.  618).  In  making  his  choice  the  surgeon  must  not  attach 
too  much  importance  to  the  fact  that  accessory  thyroids  of  the  tongue 
usually  occur  in  female  patients,  and  that  the  intra-oral  oi)eration 
leaves  no  external  scar.  He  must  remember  the  position  of  the  growth 
far  back  close  to  the  aperture  of  the  larynx,  the  vascularity  of  the 
region,  and  the  need  of  total  enucleation,  otherwise  persistence  of  the 
trouble  is  certain.  I  advise  the  trans-hyoid  route  for  both  the  affec- 
tions mentioned  above  ;  but  my  experience  is  limited  to  dermoids. 
This  route,  in  my  opinion,  gives  better  access,  is  farther  removed  from 
the  orifice  of  the  larynx,  gives  far  better  drainage,  and  the  median  scar 
left  is  not  a  disfiguring  one. 

The  intra-oral  route  may  be  preferred  by  some  when  the  mouth  is 
large,  the  tongue  slim  and  not  bulky,  and  where  the  growth  projects 
well  on  to  the  dorsum  of  the  tongue  (Storrs  Annals  of  Surgery 
(1904),  p.  323).  All  haemorrhage  must  be  arrested  absolutely,  owing  to 
the  position  of  the  wound,  and  this  should  be  partly  closed  with 
sterilised  catgut.  A  preliminar}'  laryngotomy,  a  step  of  the  usefulness 
of  which  I  have  spoken  at  pp.  614  and  624,  and  a  tampon,  secured 
with  silk,  placed  low  down  over  the  opening  of  the  larynx,  will  prevent 
blood  getting  into  the  air  passages,  but  will  interfere  with  the  mobility 
of  the  base  of  the  tongue. 

*  The  stridor  here  and  in  other  cases  where  certainly  no  damage  has  been  done  to  the 
recurrent  larj'ngeal  nerve  may  have  been  due,  in  the  first  place,  to  the  altered  relations  and 
want  of  support  of  the  much-displaced  trachea  ;  its  long  continuance,  in  a  very  minor 
degree,  to  contraction  of  the  scar  tissue. 

f  A  year  after  the  operation  he  wrote  thus  :  "  I  have  not  been  so  strong  and  active 
for  many  years.  The  other  day  I  went  in  the  morning  to  London,  to  the  Academy, 
Grosvenor,  'Alice  in  Wonderland,'  Fitzroy  House,  then  to  a  council  meeting  of  the 
Photographic  Society,  and  home.  There  was  a  damp  fog  all  day,  and  1  am  not  the  worse 
for  it." 

I  Owing  to  a  projection  of  the  incisor  teeth,  and  a  life-long  difficidty  in  opening  the 
mouth  widely,  it  was  found  impossible — Mr.  Dui-ham  and  Dr.  Goodhart  also  trying — to 
get  a  view  of  this  patient's  larynx. 


CHAPTER   XIV. 

REMOVAL    OF   LARGE    DEEP-SEATED    GROWTHS    IN 

THE    NECK.* 

Before  deciding  to  undertake  the  removal  of  one  of  these,  tlic  surj^'eon 
sliouhl  consiih'r  carefully  the  following  points  : 

A.  The  nature  and  surroundings  of  the  growth. 

B.  His    operative    skill    in   these  cases,    and    his    knowledge    of 

anatomy. 

C.  His  experience  in    aseptic    surgery,    and   in   keeping  a  large 

wound  sterile. 

The  chief  growths  which  call  for  a  decision  are  the  following :  The 
(rarely  met  with)  more  innocent  ones — e.g.,  enchondromata,  fibromata, 
glandular  tumours,  including  the  tuberculous  ;  sarcomata,  very  likely 
cystic,  originating  in  the  neck  apart  from  the  cervical  glands  ;  sarcomata 
of  the  glands  ;  and  carcinomata  of  the  glands  secondary  to  epithelioma 
of  the  tongue,  lip  (p.  603),  &c. 

Of  the  three  points  above  mentioned,  it  will  only  be  needful  to  con- 
sider separately  the  first ;  the  importance  of  the  two  others  will  be 
sufficiently  shown  in  the  remarks  on  the  operation  and  after-treatment. 

A.  The  Nature  and  Surroundings  of  the  Growth.f — In  examining 
into  these,  careful  attention  should  be  paid  to  the  following  :  Duration ; 
rate  of  increase  ;  amount  of  fixity.  How  far  this  last  was  early  esta- 
blished, and  how  far  it  is  absolute,  are  of  the  utmost  importance.  The 
gravest  cause  of  fixity  is,  of  course,  a  growth  with  a  wide  base,  or 
numerous  root-like  processes  extending  into  important  parts.  The 
fixity  should  be  tested  by  seeing  how  far  the  finger-tips  can  be  insinuated 
beneath  the  growth,  how  far  it  can  be  lifted  up,  and  the  amount  of  its 
connection  to  i)arts  such  as  the  jaw  and  larynx,  the  head  being  steadied 
by  an  assistant  while  the  growth  is  lifted  up  and  its  deep  processes  put 
on  the  stretch  as  nmch  as  possible.  Tlie  outline  :  Is  this  well  marked 
or  indistinct,  and,  if  the  latter,  is  it  in  dangerous  regions,  such  as  the 
parotid,  the  zygomatic,  and  other  fossse,  that  the  growth  is  lost  ?  Its 
relation  to  important  structures,  and  the  degree  to  tchich  it  blends  with 
them :  Thus,  any  evidence  of  pressure  on  vessels  and  nerves,  trachea 
and  pharynx,  &c.,  should  be  carefully  looked  for — e.g.,  weakness  of 
the  temporal  pulse,  engorgement  of  veins  above,  alteration  of  pupil, 

•  Growths  of  the  tonsil  are  considered  at  p.  608,  bronchoceles  at  p.  677. 

t  The  reader  should  also  consult  Mr.  Holmes's  remarks  on  these  cases  (Sijst.  of  Surg. 
vol.  viii.  p.  886),  a  paper  by  Mr.  Barker  (^Lancet,  1886,  vol.  i.  p.  194),  and  one  by  Mr. 
Jessett,  illustrated  by  some  admirable  photographs  (^Brit.  Med.  Journ.,  1886,  vol.  ii. 
p.  712).  Mr.  Holmes  quotes  Langenbeck  (^Arch.f.  Klin.  Chir.,  Bd.  i.  Heft  4,  S.  14) 
as  pointing  out  that,  in  tumours  which  involve  the  sheath  of  the  vessels,  engorgement  of 
the  veins  of  the  face  is  rarely  absent. 
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numbness  of  upper  limb,*  dyspnoea,  or  dyspbagia.  Does  tbe  growth 
dip  near  or  into  the  thorax  ?  How  far  under  the  sterno-mastoid  does 
it  go  ?  Are  tbe  glands  enlarged  as  well  ?  Is  tbe  skin  involved  ?  This 
last  point,  together  with  fixity,  indistinctness  of  outline,  rapid  gi'owth, 
softness,  and  fusion  with  surrounding  parts,  is  of  chief  importance, 
and,  if  co-existing  to  any  extent,  will  usually  put  any  operation  out  of 
the  question. 

Main  Points  in  the  Operation  itself. 

i.  Free  Exposure  of  the  Growth. — Tiie  incisions  should  be  sufficient, 
the  flaps  turned  back,  V,  F,  or  X  in  shape.  Tbus,  if  tbe  growth  be  in 
tbe  anterior  triangle,  not  encroaching  on  tlie  posterior,  a  V-shaped  flap 
with  the  base  upwards,  one  limb  along  the  sterno-mastoid  nnd  the  apex 
above  tbe  sternum,  may  be  emplo3'ed,  or  one  with  the  long  limb  inside 
the  entire  length  of  above-mentioned  muscle,  and  another  at  right 
angles  to  it  at  the  level  of  the  thyroid  cartilage,  curving  upwards 
towards  the  chin.  If  the  growth  invade  both  triangles,  and  it  be 
necessary  to  divide  the  sterno-mastoid,  an  incision  obliquel}'  across 
both  triangles,  and  over  the  muscle,  from  mastoid  process  to  sternum, 
and  then  a  second  to  make  it  crucial,  will  be  the  best.  Where  it  is  not 
needful  to  divide  the  muscle  the  incision  going  by  the  name  of 
Dr.  Beatson,  of  Glasgow,  will  be  suflicient  and  leave  a  less  noticeable 
scar.  It  begins  in  tbe  submaxillary  region  near  tbe  angle  of  the  jaw, 
is  carried  outwards  across  the  sterno-mastoid  and  the  posterior  triangle 
as  far  as  the  anterior  border  of  the  trapezius.  It  is  then  carried 
down  the  anterior  border  of  this  muscle  as  far  as  the  clavicle  and  then 
forwards  over  the  sterno-mastoid,  again  to  end  at  the  sterno-clavicular 
joint.  The  large  flap  is  turned  forwards,  and  access  thus  gained  to  both 
triangles.  It  is  always  to  be  remembered  that  inadequate  exposure  of 
the  tumour  will  lead  to  groping  in  the  dark,  bruising  of  the  soft  parts, 
and  injury  to  important  structures. 

ii.  Deeper  Dissection. — In  this  attention  must  be  paid  to — 

(a)  Working  as  much  as  jjossible  with  a  dissector,  Kocher's 
elevator  (p.  6gi),  or  using  blunt-pointed  scissors  partly  to  cut  with 
and  partly  closed  as  a  blunt  dissector,  and  keeping  the  instrument 
used  close  to  the  growth.  The  dissection  should  be  begun  either 
where  the  growth  is  most  free,  and  where  its  relations  are  not 
important,  or  by  at  once  identifying  the  most  im})ortant  structures,  e.g. 
the  carotid  sheath  and  internal  jugular  vein. 

(/?)  Clamping  or  tying  with  sterilised  ligatures  every  vessel  before 
it  is  divided,  not  onl}'  to  minimise  the  loss  of  blood,  but  also  to  avoid 
the  risk  of  air  entering  the  veins,  especiall}'  low  down  in  the  neck. 

(y)  Of  the  important  structures  to  be  remembered  several  are 
alluded  to  in  the  next  section.     Others  must  be  remembered. 

Injury  to  the  vagus  on  one  side. — Accidental  ligature  or  clamping 
of  this  nerve  has  been  followed  by  perilous  interference  with  respiration 
and  the  heart's  action.  Division  or  resection  of  the  trunk  below  the 
origin  of  the   superior  laryngeal  nerve  will  lead  to  hoarse,  diminished 

*  Growths  springing  from  the  lower  vertebras  or  the  first  rib  may  interfere  with  the 
nerves  and  vessels  of  the  arm.  Such  a  case  was  brought  before  the  Medico-Chirurgical 
Society,  Jan.  12,  1886,  by  Dr.  Bruce  and  Mr.  Bellamy.  See  an  instructive  paper  on 
cervical  ribs  by  Mr.  Gordon,  of  Dublin  (Brif.  Mrd.  Journ.,  June  8,  1901). 
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voice  iVoiii  panilysis  of  tliu  rccmrciit  laryiif^cal  hiaiicli,  wliih;  after 
injury  lii<,Mior  up,  in  addition  to  these  lai-yn^(!al  symptoms,  there  will  be 
diminislied  sensation  of  the  mucous  membrane  of  tlie  hirynx.  While  not 
of  itself  immediately  fatal,  injury  to  the  vagus  is  a  serious  addition  to 
the  dan^'ers  which  a  i)atient,  usually  of  diminished  vitalit}',  and  often 
advanced  in  years,  has  to  pass  through  after  a  prolonged  operation 
for  the  removal  of  a  large  growth  of  the  neck. 

Mr.  Cuxllce  (^('lin.  Sue.  7'raii.t.,  vol.  xi.x.  j).  321)  showed  a  chilil  in  whom,  tluring  the 
removal  of  a  deep-scat e<l  growth,  the  nature  of  which  was  doubtful  and  which  was 
pressing  upon  the  pharynx,  the  cervical  sympathetic  had  been  wounded.  The  only 
results  were,  that  the  pupil  on  that  side  was  smaller  but  not  stationary,  and  that  the 
ocular  slit  was  also  smaller. 

Woujids  of  the  Thoracic  Duct. — In  the  extirpation  of  deep 
tuberculous  or  malignant  glands,  especially  if  adherent  and  breaking 
down,  extirpjition  of  nndignant  growths,  in  ligature  of  the  first  part  of 
the  left  subclavian  artery,  this  complication  has  been  several  times 
recorded.  Its  occurrence  may  be  discovered  at  once,  the  surgeon  seeing 
tiuid  like  watered  milk  issuing  from  the  depths  of  the  wound  ;  the  first 
intimation  may  be  given  a  few  hours  after  the  operation  by  the  dress- 
ings being  found  soaked  ;  or  several  days  later,  the  wound  having  healed 
superficially,  a  large  fluctuating  swelling  may  appear,  on  opening 
which  a  similar  fluid  escapes.  If  the  wound  is  a  partial  one  lateral 
ligature  or  suture  with  very  fine  silk  or  catgut  is  the  ideal  treatment. 
Deanesley  {Lancet,  ii.  1903)  transplanted  the  severed  duct  into  the  wall 
of  the  vein.  If  the  injury  be  complete,  the  distal  end  of  the  duct 
should  be  ligatured,  but  these  steps  are  difficult  and  liable  to  failure. 
The  treatment  best  adapted  to  the  largest  number  of  cases  is  pressure 
by  a  graduated  tampon  at  the  root  of  the  neck,  the  wound  having  been 
first  carefully  sutured  without  drainage,  if  possible.  The  prognosis  in 
these  days  is  good.  Even  in  those  cases  where  the  discharge  has  been 
profuse  and  loss  of  flesh  has  been  rapid,  recovery  has  usuall}'  followed. 
In  some  cases  this  favourable  result  has  been  due  to  the  main  duct 
subdividing  before  its  termination. 

(8)  If  possible,  the  growth-capsule,  which  is  often  soft  and  delicate, 
must  not  be  ruptured.  On  examining  the  growth  after  removal,  the 
capsule  should  not  only  be  entire,  but  an}'  process  should  be  blunt  and 
rounded,  not  soft  and  ragged  as  if  torn  away  from  parts  left  behind. 

If  the  surgeon  feel  doubtful  as  to  any  portion  being  left,  as  in  the 
fossfe  about  the  base  of  the  skull,  he  should  use  a  sharp  spoon  and 
Paquelin's  cautery,  or  pack  in  lint  with  a  paste  of  equal  parts  of 
zinc  chloride  and  flour  (p.  434),  or,  better  perhaps,  use  formalin 
(pp.  436,  451). 

(e)  Throughout  these  operations,  which  may  necessarily  be  prolonged 
and  attended  with  loss  of  blood,  and  in  which  important  parts  may  be 
disturbed  and  pulled  upon,  the  surgeon  should  keep  himself  informed 
as  to  the  etfects  of  the  anesthetic. 

iii.  Closure  of  the  Wound  and  Application  of  Dressings. — After 
completely  removing  the  growtii  and  any  outlying  glands,  the  resulting 
cavities  are  thoroughly  dried  out,  and  drainage  provided  in  accordance 
with  the  position  which  the  patient  will  occupy.  Tubes  of  sufficient 
size  being  in  position,  the  wound  is  brought  together  and  the  dressings 
applied  with  the  precautions  already  given  at  p.  693. 
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Operative  Treatment  of  Tuberculovis  Glands. — This  may  be  given 
here  owing  to  the  greater  frequenc)^  and  impoi-tance  of  this  disease  in 
the  neck.  Question  of  Operative  Interference. — The  following 
abundantly  justify  something  more  vigorous  than  mere  palliative  treat- 
ment :  (i)  The  fact  that  one  gland  has  power  to  infect  others,  even 
when  the  local  starting-point  ma}'  have  been  cured,  though  too  late  to 
prevent  extension.  (2)  The  disease,  if  merely  palliated,  is  often 
extremely  tedious,  keeping  the  patient  from  the  enjoyment  and  activity 
of  some  of  the  best  years  of  life.  (3)  The  scars  which  follow  on  a 
natural  cure  are  far  mo]'e  disfiguring  and  extensive  than  those  after  a 
well-planned  operation,  especially  one  in  which  primary  union  has  been 
secui'ed  by  strict  aseptic  precautions,  and  by  operating  before  casea- 
tion and  suppuration  have  altered  the  normal  condition  of  the  parts. 

(4)  The  long  years  a  natural  cure  requires  ;  the  repeated  suppurations 
and  the  blighted  days  cause  grave  deterioration  of  the  general  health, 
which  may  persist    for  life,    long    after  local  cure   lias  taken   place. 

(5)  The  poor  vitality  thus  induced,  and  the  actual  presence  of  the 
tubercle  bacillus,  render  the  patient  ver^- liable  to  such  diseases  as  phthisis. 

(6)  The  chief  indication  for  operation  is  persistence  of  the  disease,  and 
the  slightest  evidence  of  commencing  caseation.  (7)  There  are  a  few 
and  very  occasional  cases  in  which  operation  is  to  be  deferred  or  avoided. 
I  refer  to  those  where  (a)  there  is  advanced  disease  elsewhere,  and  (^) 
where  there  is  threatening  of  a  general  outbreak.  Here  the  tempera- 
ture will  be  a  valuable  guide.  (8)  In  advising  operative  steps  in 
tuberculous  glands  of  the  neck,  any  thoroughlv  qualified  surgeon  is 
justified  in  impressing  on  the  friends  (a)  that  the  treatment  of  the  case 
will  be  shortened  ;  (jS)  that  convalescence  be  will  hastened  ;  (7)  the  result 
■will  be  more  permanent ;  (8)  if  it  be  performed  early,  less  of  an 
operation  will  be  required. 

The  cJtief  groups  of  glands  must  be  remembered,  (i)  The  parotid 
or  pre-auricular.  Some  of  these  are  embedded  in  the  salivary-  gland. 
While  the  greater  part  of  the  pes  anserinus  will  be  protected  by  a 
sufl&cient  layer  of  salivary  gland  tissue,  its  proximity  is  not  to  be 
forgotten,  and  most  operators  will  keep  exceedingly  close  to  the 
capsule  of  the  diseased  gland,  and,  if  it  be  adherent,  "scrape  rather 
than  dissect"  (Sutcliffe).  (2)  Posterior  auricular.  (3)  Sub-occipital. 
(4)  Submaxillary.  Some  of  the  deepest  of  these  lie  in  the  folds  of  the 
submaxillary  salivary  gland.  This  structure  should  be  extirpated  in 
all  doubtful  cases.  (5)  Submental,  a  small  group  often  overlooked. 
(6)  Superficial  cervical.  A  group  running  with  the  external  jugular 
superficial  to  the  sterno-mastoid,  and  along  its  posterior  border.  When 
these  are  adherent  the  presence  of  the  signal  accessory  coming  out  into 
the  posterior  triangle  must  be  remembered.  (7)  Deep  cervical,  lying 
along  the  carotid  sheath.  Their  relation  to  the  large  veins  is  alluded 
to  below.  (8)  Glands  in  the  posterior  triangle,  continuous  with  the 
superficial  cervical  above  and  (9)  the  supraclavicular  below.  If  these 
last  have  become  afi^ected,  extension  to  the  glands  in  the  axilla  is 
extremely  probable.  (10)  The  suprasternal  gland  in  Burns's  space. 
(11)  The  retro-pharyngeal  group. 

By  far  the  best  is  (A)  Excision.  (B)  Curetting  or  scooping  out 
the  glands  is  ver}'  inferior,  and  only  to  be  made  use  of  on  a  few 
occasions. 
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(A)  Excision. — (icneral  Principles  to  he  Remembered .  'I'liese  refer 
chieHy  to  advanced  cases. — i.  Antedate,  if  possiljle,  caseation  and 
supi)uration.  If  these  have  l)een  aHowed  to  run  .>n  hefore  an  operation 
is  permitted,  the  parts  will  be  matted,  adherent,  altered  ;  relations  will 
be  difUcult,  perhaps  impossible,  to  nnike  out ;  important  structures, 
such  as  the  internal  jugular  vein,  will  easily  be  danniged  ;  primary 
union  will  be  rarely  secured,  and  the  acar  will,  theiefore,  be  needlessly 
prominent.  Where  one  or  more  glands  are  softening,  opening  the 
abscess  and  thorough  curetting  may  suflice  ;  but  as  a  rule  a  simis  is  left, 
and  fresh  glands  appear.  If  the  surroundings  are  favourable  the 
suppurating  area  may  be  removed  through  a  free  incision.  As  a  rule, 
it  is  best  to  open  the  abscess,  and,  two  or  three  weeks  later,  to  deal 
with  its  remains  together  with  the  rest  of  the  disease.  Where  a  sinus 
is  present  this  should  be  first  curetted  and  sterilised,  as  far  as  possible, 
with  pure  carbolic  acid.  At  the  time  of  the  operation  sterilisation 
should  be  thorough,  the  hair  shaved,  and  kept  out  of  the  way  with 
prepared  towels,  ii.  Wherever  possible,  the  incision  should  be  placed 
along  some  natural  crease  or  in  some  sulcus,  so  that  the  scar  shall  be 
less  noticeable.  But  (iii.)  the  incision  must  always  be  sufficiently  free. 
The  scar  will  be  little  larger,  and  much  handling  through  a  small  incision 
forbids  primary  union.  Moreover,  a  free  incision  enables  the  operator, 
in  cases  where  caseation  has  already  taken  place,  to  find  one  or  more 
spots  where  the  anatomy  is  normal,  and  where  he  can  start  with  impor- 
tant relations,  e.g.,  the  internal  jugular  vein,  easily  recognised.  Trans- 
verse incisions  following  like  folds  leave  less  disfiguring  scars,  and 
should  be  employed  in  slighter  cases.  But  this  fear  of  scars  can  be 
overdone.  The  too  wide  adoption  of  transverse  scars  will  certainly 
defeat  its  object  by  leading  to  repeated  operations.  Wliile  I  admit  that 
longitudinal  wounds  may  leave  thicker  scars,  and  ones  more  liable  to  be 
keloid,  there  are  other  conditions  in  their  production  which  must  be 
remembered.  It  is  the  more  advanced  cases  which  call  for  free 
incisions;  patients  or  their  friends,  by  postponing  the  operation  on 
account  of  the  fear  of  scars,  are  often  largel}''  responsible  for  the  condi- 
tions which  these  incisions  have  to  meet;  finally,  in  some  cases  deficiency 
in  the  technique  of  the  operation  must  bear  some  of  the  responsibility. 
Several  incisions  have  already  been  mentioned  (p.  714) ;  the  two  chiefly 
useful  are  one  along  the  cervico-submaxillary  crease  and  another  along 
the  anterior  border  of  the  sterno-mastoid.  In  extensive  cases  it  is  always 
well  to  begin  the  deeper  work  below  where  the  anatomy  is  usually 
normal ;  to  define  the  internal  jugular  vein  here  and  work  upwards  at 
first.  The  flaps  must  be  raised  carefull}^,  owing  to  superficial  glands 
being  often  afl'ected,  and  which  must  not  be  cut  into.  Any  infected 
skin  or  disfiguring  scars  should  be  left  to  be  removed  with  the  subjacent 
glandular  areas.  The  flaps  when  raised  are  to  be  wrapped  in  sterile 
gauze.  Especial  care  must  be  taken  with  the  upper  one  that  it  is  not 
infected  by  the  manipulations  of  the  anaesthetist,  or  by  saliva  from 
the  mouth,  iv.  The  chief  structures  to  be  remembered  are  (a)  the 
internal  jugular  vein.  As  in  all  operations  on  the  neck  where  this  is 
likely  to  be  involved,  the  first  point  is  to  define  it.  This,  for  the  reason 
already  given,  is  best  done  below.  The  edge  of  the  sterno-mastoid 
having  been  defined,  the  deeper  layer  of  deep  fascia  is  incised  here,  the 
sheath   opened,   and   the   vein   well   exposed.     By   working   upwards 
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towai-ds  the  moreafifected  area  the  glands  can  usually  be  peeled  off  IVoiii 
the  vessel  by  insinuating  a  Watson  Cheyne's  dissector,  the  closed  ends 
of  blunt-pointed  curved  scissors,  or  an  elevator  such  as  Kocher's 
(p.  691).  The  forceps  which  I  have  found  most  useful  are  the  old- 
fashioned  tongue-forceps ;  more  recent  forms  are  those  which  bear  the 
name  of  Gumming,  Kocher,  Lane,  and  Sutcliffe's  modification  of  the 
last  mentioned  (Down  Brothers).  Frequently,  when  the  glands  seem 
quite  adherent,  careful,  patient  working  is  successful  in  leaving  the  vessel 
unopened.  Where  the  glands  are  too  adherent  to  admit  of  this  and 
the  vein  is  opened,  the  opening,  caught  with  Spencer  Well's  forceps, 
may  be  tied  up,  or  sutured  laterally  with  fine  silk.  To  admit  of  this 
being  done  a  sufficient  area  of  the  vessel  must  be  exposed  to  allow  of 
pressure  being  made  on  it  above.  Where  these  steps  are  not  available, 
where  the  anaesthetic  is  causing  anxiety,  or  where  a  gland  has  ruptured 
and  part  remains  adherent,  the  vein  should  be  resected  between  double 
ligatures  securely  applied.  But  this  step  is  not  to  be  as  lightly  under- 
taken here  as  in  the  removal  of  epitheliomatous  glands.  I  admit  the  force 
of  the  reasoning  of  those  who  advise  resection  of  the  internal  jugular, 
e.g.,  Mr.  Stiles  and  Mr.  Watson  Cheyne,  that  it  greatly  facilitates  extirpa- 
tion of  the  glands.  I  am  more  than  doubtful  whether  it  is  correct  to  rely 
on  the  statement,  "  The  loss  of  the  vein  apparently  makes  no  difference 
to  the  patient."  I  am  strongly  of  opinion  that  this  step  is  not  to  be 
adopted  as  a  matter  of  routine,  as  one  of  the  improvements  of  modern 
surgery.  Those  who  have  seen  much  of  these  cases  know  that,  in 
children  especially,  it  is  not  very  unusual  for  tuberculous  cervical 
glands  to  be  bilateral.  Let  us  suppose  that  the  internal  jugular  has 
been  resected  on  one  side.  A  little  later  like  mischief  appears  on  the 
opposite  side  ;  and  a  surgeon  holding  advanced  views  adopts  the  same 
step  on  this  side  also.  The  effect  of  this  on  the  intracranial  circulation 
of  the  child  might  be  instructive  ;  it  would  scarcely  be  harmless. 

{/3)  The  spinal  accessory  is  often  embedded  in  a  mass  of  glands,* 
and  I  would  take  this  opportunity  of  saying  that  where  the  posterior 
and  the  anterior  triangles  both  contain  tuberculous  glands  they  should 
be  operated  upon  on  different  occasions.  The  nerve  should  be  defined 
where  it  enters  the  sterno-mastoid  at  a  point  which  is  about  opposite 
to  the  angle  of  the  jaw,  the  upper  part  of  the  sterno-mastoid  freed  by 
dissection  and  drawn  inwards,  the  point  of  exit  of  the  nerve  into  the 
posterior  triangle  next  found,  and  a  probe  passed  downwards  and  out- 
wards along  its  course  as  a  landmark.  In  the  posterior  triangle  it  is 
easy  to  mistake  one  of  the  descending  branches  of  the  cervical  plexus 
for  the  spinal  accessory.  Division  of  the  sterno-mastoid,  always  per- 
missible in  the  removal  of  epitheliomatous  glands,  is  rarely  needed 
now,  if  the  muscle  is  well  retracted  first  to  one  side  and  then  to  the 
other.  If  division  of  the  muscle  is  really  needful,  the  point  chosen 
should  be  below  that  of  entrance  and  exit  of  the  spinal  accessory. 
"If  the  case  heals  primarily  a  good  muscle  results,  but  usually  it  is 
for  the  removal  of  extensive  adherent  broken-down  nodes  that  its  section 
is  necessary,  and  these  are  just  the  cases  which  heal  slowly  and  leave 
a    depression   at  the   point  of  healing.     The  writer    has    never    seen 

*  This,  therefore,  is  one  of  the  few  occasions  on  which  the  operator  must  depart  from 
the  rule  of  removing  infected  glandular  areas  as  far  as  possible  e7i  masse. 
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(lisiiliilily  or  toiticDllis  lollow  its  division  "  (Dowd).  (y)  The  position 
of  tlio  phrenic  nt-rve  on  tlie  sciiK-nus  nnticns  is  iilways  cpiite  eiisy  to 
i(h'ntil'v.  (?>)  'i'iie  infriinumdihuhir  hranch  of  the  hicial  is  frefjuently 
diviiled  in  ch-uring  out  the  suhnnixilhiry  ^'ronp.  Some  weakness  of  the 
lower  lip  foHows,  hut  disappears  in  ahout  six  weeks.  The  patient 
or  friends  sliould  he  prepared  for  this.*  The  possihility  of  injury  to 
tlie  thoracic  duct  has  l)een  n-ferred  to  at  p.  715.  In  operations  low 
down  in  the  neck  the  risk  of  entrance  of  air  into  the  veins  is  always 
present ;  if  this  accith'ut  shouhl  occur  the  wound  sliouhl  always  l)e 
flooded  with  sterile  saline  solution  hefore  artificial  respiration  is  resorted 
to,  and  in  this  region,  to  avoid  dangerous  hieniorrhage,  every  vessel 
should  he  secured  hefore  it  is  divided,  otherwise  it  may  retract  out 
t)f  reach.  V.  Each  group  of  glands  should  he  removed,  as  far  as 
possihle,  en  masse,  vi.  Tuherculous  mischief  is  to  he  dealt  with,  liere 
as  elsewiiere,  as  if  it  were  malignant,  and  all  diseased  tissues 
eradicated  as  if  this,  the  first  opi)ortunity,  were  going  to  he  the  last. 
vii.  Careful  asepsis  must  he  maintained  throughout,  viii.  In  all 
douhtful  cases  drainage  is  to  he  employed.  Thus  a  tuhe  should 
always  he  employed  in  cases  where  a  caseating  gland  has  ruptured 
during  removal,  and  may  have  infected  the  wound  in  spite  of  careful 
swahhing  out  with  pure  carholic  acid  and  irrigation.  Again,  where 
the  cavity  is  a  large  one,  of  uneven  hase,  with  many  pockets  or 
recesses,  where  much  oozing  is  present,  a  drainage-tube  should  be 
employed  for  two  or  three  days.  All  surgeons  of  experience  must 
be  familiar  with  cases  where,  after  securing  primary  union,  the  swelling 
has  soon  reappeared,  and,  on  opening  up  the  diseased  area,  structures 
which  at  the  first  operation,  e.g.,  part  of  the  sterno-mastoid,  digastric, 
&c.,  were  absolutely  healthy  are  now  covered  with  greyish  granulation 
tissue,  the  structures  being  now  only  recognisable  by  their  position 
and  outline.  Another  result  of  infection  of  the  wound  by  tuberculous 
material  left  behind  is  rapid  breaking  down  of  the  scar,  not  a 
reappearing  swelling.  The  risk  which  the  drainage-tube  entails  of 
infection  from  outside  can  be  met  by  careful  dressing  and  regular 
resterilisation  of  the  adjacent  skin  during  the  time  that  it  is  needful 
to  retain  the  tube.  From  my  experience,  the  risk  of  reinfection 
after  complete  suture  of  the  wound  is  much  the  greater  of  the 
two.  ix.  Pressure  is  always  to  be  well  applied,  for  the  same  reasons 
and  in  the  same  way  as  given  at  p.  693.  But  where  there  is  any 
doubt  about  the  wound  being  sterile,  boracic  acid  fomentations  sliould 
be  used  at  first,  x.  Sufficient  rest  of  the  parts  is  most  essential 
here.  Sir  F.  Treves  has  insisted  on  this  point  in  the  after-treatment. 
It  is  one  of  very  great  importance,  if  a  small  and  sound  scar,  and 
obliteration  of  any  tubercular  material  possibly  left  behind,  are  to  be 
secured.  The  patient  sliould  rest  absolutely  in  bed  for  the  first 
fortnight.  Poroplastic  jackets  holding  up  efficiently  the  chin  and 
occiput  are  most  useful  when  the  wound  is  healed.     When  the  parts  are 

•  Dr.  Dowd,  of  New  York  (J««.  of  Surg.,  July,  1905),  gives  rules  for  avoiding  this 
nerve.  The  chief  are  that,  as  the  nerve  runs  just  below  the  mandible  and  lies  between 
the  platysma  and  deep  fascia,  the  skin  incision  should  be  made  an  inch  below  the  bone, 
and  the  muscle  and  deep  fascia  should  be  divided  a  little  below  the  level  of  the  skin 
incision  ;  they  should  then  be  retracted  upwards  with  the  filament  between  them. 
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thus  kept  at  rest,  the  child  shouhl  live  out  of  doors  in  the  best  air 
available,  xi.  The  patient  is  to  be  kept  for  a  longtime  under  observa- 
tion, owing  to  the  risk  of  persistence  and  reappearance  of  the  disease. 
Nowhere  do  tlie  wise  words  of  Verneuil  find  better  application,  that  in 
dealing  with  the  tuberculous  we  must  be  prepared  for  "  half  successes, 
incomplete  results,  and  unfinished  cures."  A  wise  surgeon,  when  an 
advanced  case  is  brouglit  to  him,  will  do  well  to  undertake  only  his 
fair  share  of  responsibility  for  the  result.  The  patient  or  the  friends 
must  be  prepared  for  more  than  one  operation. 

(B)  Curetting  or  Scooping  out  the  Glands.— While  its  value  has  been  clearly  proved  in 
the  instructive  papers  on  "  Scrofulous  Neck  and  the  Surgery  of  Scrofulous  Glands,"  put 
forth  by  Dr.  Allbutt  and  Mr.  Teale  as  clinical  lectures  at  the  Leeds  School,  from  which  so 
much  good  surgery  has  already  come,  it  is  very  inferior  to  aseptic  treatment  by  excision,  for 
the  reasons  I  give  below.  The  following  are  Mr.  Teale's  conclusions  as  to  the  surgical 
treatment  of  these  cases  : — (i)  That  surgery  can  secure  the  healing  in  a  very  few  weeks* 
of  gland  cavities  and  sinuses,  even  though  they  have  existed  for  years.  (2)  That,  in 
dealing  with  sinuses,  gland  abscesses,  and  decayed  or  semi-decayed  lymphatic  glands,  the 
action  of  the  surgeon  must  be  vigorous  and  thorough.  (3)  That  the  visible  abscess,  which 
should  often  be  called,  and  treated  as,  a  tuberculous  suppurating  gland,  is,  as  a  rule, 
merely  a  subcutaneous  reservoir  of  pus,  its  source,  a  degenerate  gland,  being  7iot  subcu- 
taneous, but  siih-fascial,  i.e.,  under  the  deep  cervical  fascia,  and  sometimes  even  sub- 
muscular,  the  communication  between  the  two  being  a  small  opening  just  large  enough  to 
admit  a  probe  or  director.  (4)  That  it  is  utterly  futile  merely  to  incise  or  puncture  such 
a  subcutaneous  abscess  dependent  upon  a  degenerate  gland  which  lies  beneath  the  deep 
fascia.  (5)  That  when  a  damaged  or  suppurating  gland  has  been  got  rid  of  before  the 
overlying  skin  is  thinned  by  advancing  suppuration  the  resulting  scar  is  insignificant  and 
not  an  eyesore.  (6)  That,  in  dealing  with  a  sinus,  the  channel  should  be  enlarged  by  the 
knife  or  a  "  Bigelow's  dilator,"  and  the  whole  of  its  granulating  surface  scraped  out. 
Where  the  skin  is  thin  and  blue,  this  should  be  scraped  away,  and  any  cutaneous  over- 
hanging edges  trimmed  off  with  scissors.  (7)  That,  in  dealing  with  a  sinus  or  an  abscess, 
the  surgeon  should  not  rest  content  until  he  has  discovered  and  eradicated  the  gland, 
always  remembering  that,  if  it  be  not  obvious,  there  is  sure  to  be  a  small  track  leading  to 
it  through  the  deep  fascia.  This  should  be  enlarged  so  as  to  admit  a  sharp  spoon. 
(8)  That,  when  a  gland  has  suppurated  or  become  caseous,  the  capsule  should  be  freely 
opened  and  the  contents  scraped  out.  This  is  sometimes  easy,  the  enucleation  leaving  the 
stiff  capsular  case  virtually  cleaned  out.  Sometimes  it  is  very  difficult  to  get  rid,  even  by 
the  most  vigorous  scraping,  of  a  tough  living  stump  of  gland  firmly  adherent  to 
the  capsule.  It  is  well  to  dissect  this  remnant  away  with  a  scalpel,  if  the  risk  of  injuring 
important  structures  be  not  too  great,  (g)  That  sometimes,  when  such  an  empty  capsule 
is  left,  the  finger  detects  in  its  wall  a  bulging  contiguous  gland.  This  should  be 
punctured  through  the  wall  of  the  cavity,  and  so  reached  and  enucleated.  In  this  way, 
in  more  than  one  instance,  Mr.  Teale  has  emptied  from  one  external  opening  a  group  of 
three  or  four  glands,  suppurating  or  broken  down. 

I  consider  the  above  method  much  inferior  to  that  of  aseptic 
excision,  for  the  following  reasons  : — (a)  It  is  limited  to  cases  where 
one  or  two  glands  are  involved.  Cases  such  as  these  form  a  small 
minority  of  tuberculous  cervical  glands.  {(i)  It  deals  only  with 
caseating  and  suppurating  glands.  (y)  In  the  majority  of  cases  there 
are  glands,  often  numerous,  which  are  infected  and  which  will  certainly 
give  trouble,  though  not  as  yet  softened.  Such  can  only  be  removed 
by  a  sufficient  incision  and  dissection.       (8)   It  is  an  operation  in  the 

*  In  severe  cases  several  operations — three  or  more — will  be  needed.  After  the  first 
one  or  two  the  general  condition  is  said  to  rapitUy  improve. 
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(huk.  I'liis  is  an  ohjoctioii  of  j^rciit  wci^lit  when  llu;  ^Imid  lies  deeply 
and  iiuiy  be  iittiiched  to  iiiiportiiiit  stnictui'es,  ci/.,  tlie  iiitiMim!  jii^iiliir. 
(t)  Tliis  opeiatioii  is  imicli  more  likely  to  call  I'or  repetition  than  u 
well-planned  asei)tic  excision  on  lines  widely,  carefully,  and  thoroughly 
carried  out, 

CYSTIC  HYGROMA;    CONGENITAL  LYMPHANGIOMA. 

Unless  these  growths  are  clearly  spreading,  or  causing  dyspna-a,  they 
should  not  he  opeiated  upon  in  early  life.  The  poor  vitality  and  the 
suhse({uent  restlessness  of  the  patient  and  small  size  of  the  parts, 
contra-indicate  such  interference.  Where  this  step  is  rendered  neces- 
sary, free  incision  and  drainage  of  the  chief  cyst  or  partial  removal  of 
the  larger  ones,  in  a  multilocular  case,  and  drainage  are  the  wisest  steps. 
But  the  risk  of  infection  is  always  great.  Where  a  lymphangioma 
involves  the  face,  and  the  presence  of  the  facial  nerve  is  an  additional 
contra-indication,  the  surgeon's  choice,  if  he  be  compelled  to  interfere, 
lies  between  multiple  incisions,  electrolysis,  and  injections,  e.g.,  of 
iodine  diluted. 

THYROGLOSSAL    CYSTS. 

These,  and  occasionally  solid  growths,  develop  from  the  embryonic 
thyroglossal  duct,  which  passes  from  the  foramen  csecum  to  the 
isthmus  or  pyramidal  lobe  of  the  thyroid  gland.  Their  liability  to  form 
discharging  fistuhe  in  the  middle  line  of  the  neck,  usually  situated 
between  the  cricoid  and  the  thyroid  cartilages,  is  well  known.  The 
oidy  treatment  is  complete  removal  of  the  cyst  or  fistula  with  that 
portion  of  the  thyroglossal  duct  which  remains  patent.  This  is  liable 
to  be  a  matter  of  some  difhculty.  A  median  incision  having  been 
made  from  the  hyoid  bone  down  to  the  upper  rings  of  the  trachea, 
the  deep  fascia  is  opened,  and  the  cyst  dissected  out.  If  a  sinus  is 
present,  a  fine  probe  should  be  passed  upwards  along  its  whole  length  as  a 
guide.  It  is  usually  arrested  at  the  body  of  the  hyoid.  The  puckered 
skin  below  and  around  the  opening  of  the  sinus  should  be  removed 
as  well,  Mr.  Bland  Sutton  found  in  one  case  that  the  duct  bifurcated 
below,  one  portion  ending  at  an  opening  in  the  middle  line  of  the 
neck,  the  other  in  a  blind  pouch.  In  the  four  cases  with  which  I  have 
had  to  deal  the  duct  became  obliterated  at  or  behind  the  body  of  the 
hyoid,  it  being  impossible  to  pass  a  piece  of  fine  silver  wire  beyond 
this  point.  Probably  a  fibrous  tract  replaced  the  rest  of  the  thyroglossal 
duct  up  to  the  foramen  caecum.  If  the  duct  be  found  patent  above  the 
liyoid,  the  incision  must  be  continued  towards  the  chin,  the  hyoid 
divided  with  a  fine  saw,  the  two  halves  and  the  genio-hyoids  separated, 
and  the  entire  tract  which  is  patent  removed.  Drainage  should  be 
employed  in  these  cases.  Excellent  illustrations  of  median  cervical 
fistulse  dating  to  a  patent  thyroglossal  duct  are  given  by  Mr.  Bland 
Sutton  {Tumours,  Innocent  and  Malignant,  pp.  380  and  383).  He 
refers  to  an  instructive  paper  by  Marshall  describing  the  anatomy 
of  the  parts  in  a  child  set.  5  (Journ.  of  Anat.  and  Phys.,  vol.  xxvi. 
p.  94).  Full  details  on  persistence  of  the  thyroglossal  duct  will  be  found 
in  a  paper  by  Mr.  H.  E.  Durham  {Med.-Chir.  Soc.  Tis.,  vol.  Ixxvii.). 
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CHAPTER  XV. 
OPERATIONS    ON    THE    (ESOPHAGUS. 

CESOPHAGOTOMY,     CESOPHAGOSTOMY,    CESOPHAGECTOMY. 
OESOPHAGEAL    POUCHES. 

CE  SOPHAGOTOMY. 

Indications. — This  is  required  for  such  foreign  hodies — e.g.,  tooth- 
jjlates,  bones,  coins — as  have  resisted  careful,  justifiable  attempts  at 
extraction:  bodies  which  are  certain,  if  left,  to  lead  to  grave  results — 
e.g.,  hsemorrhage,  sloughing,  deep  cervical  suppuration,  &c. 

An  early  operation  is  usually  indicated  ;  the  surgeon  must  weigh  the 
size  and  character  of  the  body,  the  time  it  has  been  swallowed,  the 
urgency  of  the  symptoms — e.g.,  dysi)hagia,  dyspncea  from  pressure  on 
the  larynx,  emphysema,*  oedema,  &c. — and  whether  the  attempts 
already  made  at  extraction  have  been  all  that  are  justifiable,  and 
whether  the  instruments  at  hand  have  been  appropriate. 

It  must  be  remembered  that  the  precise  site  of  the  foreign  body  is 
not  always  marked  by  any  external  swelling  or  resistance,  nor  by 
accurately  referred  pain  ;f  furthermore,  bougies  occasionally  give  very 
slight  indications  of  the  presence  of  bodies  (even  rough  ones)  in  the 
oesophagus  or  pharynx.  The  Hontgen  rays  have  been  of  much 
service  here. 

Thus,  Mr.  Haslam  {Brit.  Med.  Journ..,  1898,  vol.  i.  p.  375)  recorded  the  cases  of  two 
children,  one  aged  5,  in  which  a  skiagram  showed  a  halfpenny  in  the  oesophagus  at  the 

*  In  a  case  where  emphysema  already  exists  with  an  impacted  foreign  body  it  will  be 
wiser  to  open  the  cesophagus  at  once,  and  not  make  attempts  at  extraction.  Sir  W. 
Church  {St.  Baiihvl.  Husj).  Rep.,  vol.  xix.  p.  55)  gives  a  case  in  which  swelling  of  the  neck 
began  three  hours  after  the  tooth-plate  had  been  swallowed.  The  next  day,  after  several 
attempts  with  a  horsehair  probang,  the  plate,  which  lay  midway  between  the  larynx  and 
the  sternum,  was  brought  up  into  the  reach  of  forceps  and  extracted  by  Sir  \V.  Savory. 
Death  took  place  two  days  later,  there  being  perforation  of  the  end  of  the  pharynx,  with 
suppuration  in  the  neck,  mediastina,  and  left  pleura. 

t  In  a  case  recorded  (^Brit.  Med.  Juurn.,  May  7,  1904)  by  Dr.  A.  Fullerton,  a  half- 
penny had  remained  lodged  in  the  cesophagus  for  seven  months  without  definite  symptoms 
tiU  three  weeks  before  the  child's  admission,  when  ulceration  probably  commenced  and 
the  child  brought  up  foul  material.  The  Kcintgen  rays  showed  the  coin  to  lie  opposite 
the  third  and  fourth  thoracic  vertebrse.  An  unsuccessful  attempt  to  remove  it  by  the 
mouth  made  the  child  very  ill  and  caused  her  to  bring  up  much  foul  purulent  fluid.  A 
week  later  the  coin  was  successfully  removed  by  oesophagotomy  ;  it  lay  4J  inches  below 
the  opening  in  the  cesophagus,  and  was  hooked  up  to  this  by  a  bent  probe.  The  wound  in 
the  cesophagus  was  sui'jred  with  formalin  catgut.  Feeding  by  the  mouth  was  begun  in 
forty-eight  hours. 
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level  nf  the  sttnnal  eiul  n[  the  second  rib,  the  coin  h.iving  been  swalloweil  four  months 
previously.  In  the  other,  aged  3,  who  hiul  swallowed  a  lialfpeiiny  ton  days  Ix-fore 
admission,  the  coin  was  clearly  seen  just  below  the  ujjper  end  of  the  sternum.  In  each 
case  the  coin  w;uj  removed  by  the  coin-cateher  at  tiie  lirst  attempt. 

Operation.' — Tlie  head  being  soniewlmt  ('xtciulfd  and  turned  to  the 
light*  side,  and  the  skin  of  the  neck  sterilised,  the  surgetjn  makes  an 
incision  three  inches  long  from  just  above  the  thyroid  cartilage  to 
within  half  an  inch  of  the  sterno-clavicular  joint,!  a  little  in  front  of 
the  anterior  border  of  the  sterno-mastoid.  Skin  and  fasciic  being 
divided,  the  anterior  jugular  or  its  branches  secured,  the  cellular 
tissue  in  front  of  the  above-mentioned  nniscle  is  opened  up  with  a 
director,  and  the  pidsation  of  the  artery  and  tiie  bodies  of  the  cervical 
vertebrsL',  fifth  and  sixth,  felt  for.  The  omo-hyoid  may  be  drawn  down, 
but  it  is  best  to  divide  this  muscle  at  once,  and,  if  it  be  needful  to  seek 
for  the  body  low  down  in  the  neck,  the  sterno-hyoids  and  sterno- 
thyroids also.  The  sterno-nuistoid  and  large  vessels  are  now  drawn 
outwards,  aiul  the  trachea t  inwards,  with  retractors,  the  thyroid  gland 
probably  showing  plainly  on  the  inner  side,  and  the  internal  jugular, 
if  distended,  on  the  outer.  The  presence  of  the  inferior  thyroid  behind 
the  carotid  sheath,  and  that  of  the  recurrent  laryngeal  running  up  in 
the  groove  between  the  trachea  and  oesophagus,  must  be  remembered. 
Throughout  these  steps  of  the  operaticni  the  bleeding  must  be  most 
carefully  arrested,  and  the  deeper  part  of  the  wound,  with  the  important 
structures  around  it,  kept  quite  dry. 

If  the  foreign  body  cannot  be  felt  projecting  in  the  a^sophagus — 
e.g.,  behind  the  cricoid — the  mouth  should  be  opened  with  a  gag,  and  a 
bougie  or  probang  passed,  as  the  Haccid  tube  walls  are  naturally  in 
contact.  When  the  oesophagus  lies  unusually  deep,  following  round 
the  thyroid  or  cricoid  cartilage  with  a  sterilised  finger  will  find  it. 

When  the  site  of  the  foreign  body  has  been  made  out,  or  when,  failing 
this,  it  is  decided  to  open  the  oesophagus  low  down  and  to  pass  probes, 
Sec,  a  clean  incision  must  be  made  as  far  back  as  possible,  so  as  to 
avoid  the  recurrent  laryngeal  filaments.  § 

AVhen  the  tube  has  been  opened,  and  any  bleeding  from  its  walls 
arrested,  the  opening  is  dilated  by  dressing-forceps,  by  a  probe-pointed 
bistour}',  or  by  curved  forceps  passed  from  the  mouth  and  expanded  in 
the  wound.  Even  after  a  free  opening  has  been  made  it  may  be  impos- 
sible to  dislodge  the  body,  if  this,  a  tooth-i)late,  has  projecting  clips, 
or  if  it  is  tightly  embraced  by  the  contraction  of  the  oesopliageal  fibres. 
In  such  a  case  the  body  should  be  (if  a  tooth-plate)  divided  with  bone- 
forceps  and  removed  in  two  portions,  care  being  taken  to  keep  hold  of 
each  portion  with  forceps  (Lawson,  Clin.  Soc.  Trans.,  vol.  xviii.p.  292). 

*  The  oesophagus  Kes  more  to  the  left  side,  and  operating  on  the  left  side  allows  of  freer 
movement  of  the  right  hand,  while  the  left  is  at  liberty  to  move  the  larynx,  &:c. 

f  If  the  neck  is  very  stout,  or  if  the  parts  are  swollen,  i:c.,  the  incision  may  be  from 
just  below  the  angle  of  the  jaw  to  close  to  the  sternum. 

X  The  larynx  should  not  only  be  drawn  to  the  right,  but  tilted  over  to  this  side  also,  as 
this  brings  up  the  oesophagus. 

§  Mr.  Cock  i_Ginj's  IIosp.  l^cj).,  1868,  p.  3)  drew  attention  to  this  point.  Both  his 
patients  were  in  the  habit  of  singing  ;  in  the  first  case  {ibid.,  1858,  p.  229)  a  fine  tenor 
voice  was  replaced  by  a  bass  ;  in  the  second,  in  which  the  oesophagus  was  opened  farther 
back,  the  voice  did  not  sufiEer. 

46 — ?. 


724       OPERATIONS  ON  THE  HEAD  AND  NECK. 

If,  after  exposing  the  oesophagus,  the  body  cannot  be  felt — which 
will  rarely  happen, — metallic  probes  or  soft  bougies  should  be  passed 
through  the  wound  in  the  oesophagus,  and  the  lower  cervical  and  the 
upper  thoracic  portions  of  this  tube  carefully  explored.  The  question 
may  now  be  considered  :  How  far  down  from  the  oesophagus  can  a  body 
be  extracted  ?  The  most  accessible  part  is,  no  doubt,  its  junction 
with  the  pharynx,  opposite  to  the  cricoid  cartilage,  and  the  first  two 
inches  below  this  point. 

As  far  as  my  knowledge  goes,  the  lowest  point  from  which  a  foreign 
body  has  been  removed  occurred  in  the  practice  of  Mr.  Bennet  May. 

Here  a  child,  aged  7,  had  swallowed  a  halfpenny  three  and  a  half  j-ears  before.  The 
coin  had  ulcerated  through  the  cesophagus  and  opened  the  right  bronchus,*  lying  partly 
in  this  and  partly  in  the  cesophagus.     It  was  removed  successfully  by  oesophagotomy. 

AVhen  the  foreign  body  has  been  removed,  the  question  of  introducing 
sutures  into  the  oesophagus  will  arise.  These  should  only  be  used  when 
the  wound  in  the  gullet  is  clean-cut,  not  bruised,  and  when  the  body  has 
been  quickly  removed  ;  the  sutures  should  be  of  fine  sterilised  gut,  and 
only  the  ui)|)er  })art  of  the  wound  in  the  oesophagus  should  be  closed, 
the  rest  being  left  open  to  the  bottom  to  allow  of  free  drainage,  owing 
to  the  danger  of  sloughing,  pent-up  foul  secretions,  and  blood-poisoning 
(p.  722).  A  drainage-tube  should  be  inserted  to  the  bottom  of  the 
wound,  iodoform  dusted  in,  a  few  sutures  placed  in  the  edges  of  the 
wound,  dry  dressings  applied — viz.,  iodoform  gauze,  salicylic  wool,  &c. 
— if  the  wound  has  not  been  much  probed  about,  and  there  is  thus  good 
reason  to  expect  early  union.  But  if  ulceration  of  the  soft  parts  has 
been  found,  if  the}^  are  inflamed,  emphysematous,  &c.,  the  wound 
should  be  left  open,  drained  to  the  ver^'^  bottom,  and  boracic  acid 
fomentations  frequently  applied.! 

After-treatment. — If  the  patient  is  in  good  condition,  if  the  foreign 
body  has  been  removed  early,  or  if  the  patient  has  been  able  to  swallow 
liquids  in  the  interval  between  the  accident  and  the  operation,  he  may 
be  fed  for  the  first  few  days  b}'  nutrient  enemata  and  nutrient  supposi- 
tories, and  only  a  little  ice  given  occasionally  by  the  mouth.  But  if 
the  strength  is  not  satisfactory  at  the  time  of  the  operation,  or  if  the 
enemata  are  not  retained,  a  soft  feeding-tube  must  be  made  use  of. 
This  should  be  passed  by  the  mouth  and  retained,  if  not  very  uncom- 
fortable to  the  patient,  or  passed  at  intervals.     Towards  the  end  of  the 

*  The  proximity  of  important  parts  to  the  thoracic  portion  of  the  oesophagus  is  well 
known.  Thus,  in  Path.  Sue.  Ti-ans.,  vol.  xix.  p.  219,  is  recorded  the  case  of  a  man  who 
swallowed  a  bone  which  lodged  in  the  cesophagus  opposite  to  the  arch  of  the  aorta. 
Death  took  place  suddenly  on  the  fifth  day  from  perforation  of  the  aorta  and  hsemor- 
rhage,  after  a  slight  exertion.  Mr.  Eve  (^Clin.  Soc.  Traug.,  vol.  xiii.  p.  174)  gives  a  case 
in  which  a  fish-bone,  impacted  in  the  oesophagus,  wounded  the  ^eart  fatally.  It  was 
thought  that  the  position  of  the  fish-bone  was  perhaps  due  to  previous  use  of  the 
probang. 

t  Mr.  D.  Armour  records  (Brit.  Med.  Jou2'n. ,Aiml  16, 1904)  a  case  in  which,  in  an  attempt 
to  remove  a  coin  in  a  boy  st.  5,  the  metal  of  a  coin- catcher  separated  from  the  whalebone. 
The  fluorescent  screen  showed  the  coin  lying  as  before  at  the  level  of  the  sinus  pyriformis, 
and  an  obscure  shadow  near  the  lower  end  of  the  oesophagus.  Gastrostomy  was  performed, 
and  the  portion  of  the  coin-catcher,  about  five  inches  long,  was  removed  from  the  oesophagus 
by  cm-ved  crocodile-forceps  passed  through  the  cardia  along  the  finger.  The  coin  was 
removed  from  above  by  the  same  instrument.     An  excellent  recovery  followed. 
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first  week,  perhaps  earlier  it"  the  wound  is  lioaliii^  well,  tlic  puficnt  may 
be  allowed  to  swallow  a  little  diluted  wine  or  milk. 
Chief  Difflcultios. 

1.  A  fat,  siiort  neck.  6.    Detectinjj;    the    site    of    the 

2.  Knlar^'ed  veins.  foreif^n  hody. 

3.  Wide     depressors     of     hyoid  7.    V'lvm   gripping   of    the  Ijody 

bone.  by  the  (esophagus. 

4.  Enlarged  thyroid  gland.  8.  The  foreign  body  nniy  be  dis- 

5.  Unusual  depth  of  ojsophagus.  lodged  during  the  operation. 

Dr.  Lediard  (^Clin.  Sor.  Tram.,  vol.  xviii.  p.  297)  records  the  case  of  a  man  in  whom 
emetics  and  several  attempts  at  removal  had  failed  to  dislodj^e  a  tooth-plate  ;  emphysema 
of  the  neck  was  present,  .ami  some  blood  on  the  forceps  used.  Just  before  CESophagotomy, 
a  bougie  was  thought  to  "scrape"  as  it  was  withdrawn.  Nothing  being  felt  when  the 
oesophagus  was  exposed,  a  bougie  was  passed,  and  the  (esophagus  incised  behind  the 
cricoid  cartilage  ;  the  finger  now  could  delect  nothing,  and  a  bougie  passed  on  seemed  to 
feel  the  plate  near  the  stomach.  The  plate  was  passed  nineteen  days  after  its  impaction  ; 
it  measured  i.^  inch  by  J  incli,  carried  one  incisor,  and  had  ''  numerous  sharp  points,  and 
a  fornudable-looking  hook  at  one  end."  Though  there  were  no  laryngeal  symptoms,  the 
plate  must  have  been  lying  behind  the  lower  end  of  the  larynx,  as  the  mucous  mendjrane 
of  the  gullet  showed  here  several  ecchymoses.  The  dislodgment  of  the  plate  took  place 
either  during  the  passage  of  the  bougie  or  in  the  administration  of  the  ansesthetic.  The 
patient  made  a  good  recovery. 

Causes  of  Death. — These  are  chiefly  : 

1.  Septicaemia,*  the  wound  having  become  emphysematous, 
sloughy,  and  the  discharge  most  foul. 

2.  Exhaustion,  when  the  body  has  been  long  imi)acted,  and  the 
patient's  health  has  run  down  before  the  operation. 

CESOPHAGOSTOMY. 

This  has  been  proposed  as  a  substitute  for  gastrostomy.  Mr.  Reeves,  who  brought  the 
subject  before  the  Clinical  Society  (^Trans.,  vol.  xv.  p.  26),  recommended  this  operation  as 
less  dangerous  than  gastrostomy,  and  in  his  belief  that  cancer  of  the  oesophagus  is  most 
frequently  met  with  in  the  upper  part  of  the  tube.  The  objections,  however,  are  so  great 
as  to  have  prevented  any  adoption  of  this  operation.  They  are — (i)  The  risk  of  coming 
close  to  a  mass  of  cancer,  which  will  not  only  not  admit  of  dilatation,  but  which  will  be 
rendered  more  active,  sloughy,  &c.,  by  the  necessary  irritation.  (2)  The  fact  that  impor- 
tant parts  are  close  by,  and  that  the  relations  of  these  may  very  likely  be  much  altered. 
(3)  The  probability  of  finding  the  oesophagus  altered  near  the  disease,  and  thus,  perhaps, 
readily  perforated,  admitting  fluids  into  the  pleura,  &c. 

CESOPHAGECTOMY. 

This  is  another  operation  introduced  only  to  be  abandoned.  Prof.  Czerny's  case,  it  is 
true,  was  temporarily  successful,  the  patient  living  rather  more  than  a  year  after  the 
operation.  But  cases  equally  suitable  from  the  site  of  the  disease — only  just  out  of  reach 
of  the  finger  introduced  from  the  mouth — with  no  glands  involved,  and  no  adhesions  to 

*  Mr.  Butlin  (^Clln.  Soc.  Trans.,  vol.  xvii.  p.  129)  relates  a  case  in  which  a  tooth-plate 
was  removed  within  twenty-four  hours  of  its  being  swallowed,  previous  attempts  at 
removal,  lasting  thirty  or  forty-five  minutes,  having  failed.  No  difficulty  was  ex- 
perienced during  the  operation,  but  the  patient  sank  from  septicaemia  four  days  after- 
wards. He  was  allowed  to  swallow  on  the  second  day,  about  a  third  of  what  was 
taken  coming  through  the  wound.  Mr.  Butlin  considered  this  beneficial,  as  conducing 
to  drainage. 
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adjacent  parts,  though  symptoms  had  lasted  five  months,  must  be  quite  exceptional. 
Several  of  the  risks  given  above  would  be  intensified  here,  and  thei'e  would  be  present  as 
well  the  need  of  keeping  the  fistula  patent.*  De  Quervain  has  collected  all  the  cases 
{Arch.f.  Klin,  dm:,  1899,  S.  858). 

STRING-METHOD     OF    DIVISION    OF    NON-MALIGNANT 
STRICTURES   OF  THE   CESOPHAGUS. 

This  is  dealt  with  under  the  heading  of  Gastrostomy  iq.r.'). 

REMOVAL  OF  POUCHES  OF  THE   CESOPHAGUS. 

This  affection  has  in  former  years  been  considered  a  Yery  rare  one. 
Mr.  Butlin,  who  was  one  of  the  earliest  operators,  and  the  first  in  this 

Fig.  2s8. 


Diverticulum  in  Dr.  M.  R.  Richardson's  first  case,  freed  from  its  connections  and 
brouofht  out  of  the  wound. 


country   (Trans.  Mcd.-Chir.  Soc,   1893,  vol.  Ixxvi.  p.  269),  published 
(Brit.  'Med.  Journ.,  Jan.  i,  1898)  six  cases  which  he  has  seen,  two  of 

*  Mr.  Butlin  (C^^e/-.  Surg.  Malig.  Bis.,  2nd  ed.)  gives  a  case  of  Prof.  Billroth's, 
where  death  was  caused  by  the  passage  of  the  bougie  into  the  tissues  round  the  oesophagus, 
the  opening  where  the  lower  end  of  the  oesophagus  had  been  stitched  to  the  skin  having 
contracted.  In  Mr.  Butlin's  opinion  the  results  of  the  fourteen  operations  collected  by 
De  Quervain  and  others  are  very  discouraging. 


UKMOVAL    OK    IMXICIIKS    <>F    'IIIK    <i:s()l'll.\(JUS. 


727 


wliiih  wcit;  opt'iiitiil  on  by  liiiu,  unci  willi  snccess.  In  the  siinie 
peiiodicnl  (-Inly  ii,  1903)  he  has  published  eight  siiuihir  cases.  Dr. 
Maurice  U.  Kichardson  in  a  paper  {Annals  of  Surf/rri/,  May,  1900) 
stated  that  lilty-six  cases  had  then  been  recorded  ;  of  these  eighteen 
had  been  operated  upon,  in  most  with  success.  Mr.  liiitlin,  in  liis 
second  paper,  stat(!s  his  belief  that  "  the  rarity  of  this  condition  has 
been  greatly  exaggerated,  and  for  this  reason  :  the  symptoms  of  the 
pouch  are  not  geiurally  known,  and  are  usually  mistaken  for  those  of 


Isthmus  of  diverticulum  in  Dr.  M.  K.  Kichanlson's  first  case  after  excision  of  the 
main  portion.     The  i)robang  is  visible  in  the  oesophageal  opening. 

a  yet  rarer  condition,  viz.,  pouching  of  the  oesophagus  above  a  stric- 
ture, whether  innocent  or  malignant.  Both  in  Whitehead's  case 
{Lancet,  i8gi,  vol.  i.,  Jan.  3,  p.  11)  and  Chavasse's  {Path.  Soc.  Trans., 
l8gi,  vol.  xliii.  p.  82),  gastrostomy  was  performed  under  the  impression 
that  the  i)atient  was  sufiering  from  stricture  of  the  oesophagus,  and  the 
real  nature  of  the  condition  was  only  discovered  after  the  death  of  the 
patient."  *  The  following  are  the  chief  symptoms,  as  given  by  Mr. 
Butlin  in  his  paper  quoted  above. 


*  In  Mr.  Whitehead's  case,  the  woman,  aet.  57,  whose  symptoms  had  existed  eight 
years,  died  six  years  after  a  most  successful  gastrostomy.     Growing  weary  of  this  mode 
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The  pouch  starts,  usually,  at  the  back  of  the  junction  of  the  pharynx 
and  oesophagus  (Fig.  262).  It  occurs  much  more  frequently  in  males, 
and  the  symptoms  do  not  appear  to  have  been  noticed  before  the  age 
of  40.  Eeturn  of  fragments  of  undigested  food  is  the  one  constant 
symptom  in  every  case,  not  immediately  after  the  food  has  been  taken, 
but  many  hours  after.  The  return  of  food  is  sometimes  associated 
with  severe  attacks  of  coughing.     After  some  time  a  larger  quantity  of 

Fig.  260. 


The  mucous  membrane  of  the  neck  of  the  diverticuhim  has  been  inverted 
and  united  by  interrupted  Lembert's  sutures  of  catgut.  (Dr.  M.  E.  Richardson's 
first  case.) 

food  is  returned,  and  the  patient  becomes  aware  of  some  difficulty  in 
swallowing,  especially  solid  food.  Pressure  on  the  side  of  the  neck, 
usually  on  the  left  side,  causes  fragments  and  liquids  to  return  into  the 


of  feeding,  and  believing  her  old  trouble  to  be  cured,  she  resumed  feeding  by  the  mouth, 
and  allowed  the  gastrostomy  vi'ound  to  close.  Gradually  the  old  dysphagia  returned, 
and  she  sank  from  exhaustion.  In  Mr.  Chavasse's  case,  the  man,  ast.  49,  applied  for  relief 
too  late.  He  was  much  emaciated  from  starvation,  and  sank  two  days  after  the 
gastrostomy.  In  a  case  of  Landauer's  {Centr.  f.  inn.  Med.,  April  22,  1899),  a  Ecintgen 
photogra]3h,  taken  with  thin  leaden  sounds  in  situ,  gave  more  exact  information  as  to  the 
situation  of  the  diverticulum. 
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iiioutli,  and  it  not,  y(!t  causes  tlie  t'scajx!  ol'  gas  wliicli  is  develoix-d  and 
collects  in  tlu'  pouch,  and  occasions  nuicli  annoyance  Ijy  j^nn^^ling  up 
at  frequent  intervals  during  movements  of  the  head  and  neck.  If  the 
pouch  j)roduces  hulging  in  the  posterior  triangle,  ahout  the  level  of,  or 
below,  the  cricoid  cartilage,  this  is  n  very  important  symptom,  l)ut  the 
ahsence  of  bulging  does  not  in  the  least  affect  the  diagnosis.  A  hougie 
is  arrested  at  a  distan(;e  of  about  nine  inches  from  the  teeth.  It  may 
perchance  pass  into  the  stomach,  gliding  over  the  orifice  of  the  pouch, 

Fig.  261. 


The  outer  layers  of  the  oesophagus  have  been  closed  with  silk  sutures.    (Dr.  'SI.  K. 
Richardson's  first  case.) 


but  the  rule  is  that  it  passes  into  the  pouch  ;  and,  as  the  affection 
becomes  more  pronounced,  it  may  be  impossible  to  pass  an  instrument 
down  the  oesophagus.  If  the  bougie  be  of  metal  and  slightly  curved, 
its  end  may  be  made  to  project  so  that  it  can  be  felt  and  seen  in  the 
side  of  the  neck  (almost  always  the  left  side),  behind  the  sterno- 
mastoid.  Wasting  and  loss  of  weight  are  rarely,  if  ever,  observed 
until  the  late  stages  of  the  disease.  In  fact,  the  patient  may  suffer 
from  unmistakable  symptoms  of  a  pouch  for  years  without  any  sensible 
loss  of  weight.  Of  course,  in  those  cases  in  which  the  condition  is 
gradually    producing    death     by    starvation,    wasting    slowly    occurs 
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during  the  last  months  or  years.     The  course  of  the  disease  is  very 
slow. 

Operation. — The  patient  being  under  the  influence  of  an  anaesthetic,* 
it  would  be  well,  if  this  has  not  been  already  done,  to  adopt  Mr. 
Butlin's  advice  and  pass  a  sliglitly  curved  metal  bougie  into  the  })0uch, 
and,  if  possible,  make  its  end  appear  in  the  posterior  triangle,  thus 
obtaining  the  clearest  proof  of  the  presence  of  a  pouch.     If  possible, 

Fig.  262. 


jionstvi-cteel 
oesopKsiGua. 


TlecVof  pouch. 


_  Povc  h. 


The  situation,  shape,  and  size  of  ithe  diverticulura  iu  Dr.  M.  K.  Richardson's 

second  case. 

a  bougie  should  also  be  passed  beyond  the  orifice  of  the  pouch  into  the 
stomach,  so  as  to  prove  that  there  is  no  stricture  of  the  oesophagus. 
A  long  incision  is  then  made  along  the  anterior  border  of  the  left 
sterno-mastoid  from  the  liyoid  to  just  above  the  sternum.  The  omo- 
hyoid is  divided,  the  superior  thyroid  vessels  severed  between  double 
ligatures,  the  carotid  sheath  drawn  outwards,  and  the  larynx  rotated 
on  its  long  axis  by  drawing  forward  the  left  ala  of  the  thyroid  cartilage 


*  Dr.  ]M.  R.  Richardson,  acting  upon  a  suggestion  of  Dr.  Gushing,  had  a  hypodermic 
injection  of  atropia  given  before  the  ether  was  administered,  in  order  to  keep  the  mouth 
and  throat  dry.     "  This  plan  worlced  admirably." 
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witli  Miiiit  hooks.  'I'lio  pouch  is  then  usimlly  <!isily  foiiiid  lyiiif^  hchiiid 
thf  jmicfioii  of  th(!  ithiirviix  mid  o'sophni^iis  iiiid  project in;^  to  the  hilt 
side.  If  it  h(!  not  found  at  once,  careful  dissection,  aiihrd  hy  tlie  passaj^o 
of  a  hou^'ie,  will  detect  its  poaition.  It  is  then  grasped  i>y  foi-ceps, 
separated  fioni  the  surrounding  tissues,  and  drawn  upwards  out  of  the 
wound.  The  following  arc  some  of  tlie  methods  of  dealing  with  it. 
]\Ir.  I)Utliii  in  his  two  cases  cut  away  the  pouch  from  ahove  down- 
wards, the  margins  of  tlu;  wound  heing  drawn  tog(!th(,'r  with  eight 
sutures  of  fine  silk  as  the  sac  was  cut  away.     Bleeding  does  not  seem 

Fio.  263. 


P>LSl,YLl"Yl'X 


C'u.t  edge  of  >po-\.Lc"k 


YlCLSlOn 


Posterior  view  of  the  pliarynx  and  CEsophagus  in  Dr.  M.  R.  Richardson's 
second  case.  The  pouch  has  been  cut  off  leaving  a  circular  margin.  Tlie  dotted 
line  shows  the  incision  through  the  neck  and  margin  of  the  pouch,  and  the  con- 
striction of  the  oesophagus. 


to  give  any  trouble  at  this  stage.  Another  method,  that  of  Mr.  Barrow 
{Tmh.  April  8,  1905),  is  that  of  turning  back  a  cuff  of  the  fibrous  coat 
of  the  (Esophagus  and  suturing  this  over  the  gap  left  in  the  mucous 
membrane  after  the  removal  of  the  pouch.  Quite  a  different  method 
is  that  employed  by  Girard,  of  Berne  {Congr.  Franc,  1896).  To  avoid 
opening  the  oesophagus,  he  has  twice  invaginated  the  pouch  so  that  it 
projects  into  this  tube.  The  orifice,  which  after  inversion  points 
externally,  is  closed  by  three  layers  of  sutures.  Both  of  these  cases 
were  successful,  though  in  one  a  fistula  followed  which  closed  later. 
The  pouch  probably  becomes  atrophied,  as  it  no  longer  obstructed  the 
passage   of   food.     Dr.  A.  E.  Halstead,   of   Chicago,   relates  a  case 
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successfully    treated    by    this    method    {Ann.    of  Surg.,   1904,   vol.    i. 

p.    171)- 

As  he  states,  it  is  only  adapted  to  diverticula  of  small  size,  and  cases  where  the  lumen 
of  the  fjesophagus  below  the  diverticulum  is  normal.  He  was  able  to  demonstrate  one 
source  of  the  obstruction  caused  by  the  diverticula  :  "  The  lower  border  of  the  neck  of  the 
diverticulum  acted  as  a  valve,  projecting  into  the  lumen  of  the  oesophagus.  Upon  intro- 
duction of  the  sound,  it  came  in  contact  with  this  valve-like  projection,  which,  upon  further 
pressure,  was  forced  down  and  completely  obstructed  the  oesophagus,  and  diverted  the 
sound  into  the  diverticulum."  The  technique  adopted  was  as  follows  : — After  the  sac  had 
been  freed  from  its  attachments,  "  a  purse-string  suture  of  catgut  was  passed  round  the 
neck  with  the  sound  in  the  sac.     The  sound  was  then  withdrawn,  and  the  sac  inverted 


Fig.  264, 


Fig. 265. 


Tlie  pouch  and  oesophagus  after 
the  incision.     (M.  K.  Richardson.) 


The  condition  of  the  parts  after  vertical 
suturing  of  the  pouch,  and  transverse  suturing 
of  the  oesophagus.     (M.  R.  Richardson.) 


and  invaginated  into  the  oesophagus.  The  purse-string  suture  was  then  tied.  Three 
sutures  of  catgut  were  then  passed  through  the  neck  of  the  inverted  sac.  These  did  not 
penetrate  the  lumen  of  the  diverticulum.  Over  these  sutures  the  longitudinal  muscular 
layer  of  the  oesophagus  was  united  by  interrupted  catgut  sutures.  A  third  layer  of 
catgut  sutures  transverse  to  these  was  introduced.  By  these  the  inferior  constrictor  was 
brought  down,  covering  the  first  sutures.  A  large-sized  bougie  could  be  passed  without 
difficulty  into  the  stomach."  For  five  days  nutrient  enemata  alone  were  given.  After 
this  milk  was  swallowed  easily,  and  without  leakage. 

Dr.  Richardson  treated  his  cases  shown  in  Figs.  258  to  265  as 
follows  : — 

In  the  first  case  (Figs.  258  to  261)  "the  tip  of  the  index  finger  could  be  thrust  into  the 
oesophagus  through  the  circular  base  of  the  pouch.  This  was  removed  by  cutting  through 
the  isthmus  close  to  the  pharyngeal  opening.    The  mucous  membrane  was  inverted  into 


KKMoVAI.    OK    POIM'IIKS    OK    'I'lIK    <i:S()|MI.\(!US.  733 

the  ajsopha^us  mid  fiustoned  t(){,'etlier  by  a  few  interrupted  fuic  catgut  Kutures.     The  other 
layers  were  also  iiivcrto<l  ami  fjwteiietl  by  interrupted  Lembert's  Htilches  of  wilk."' 

In  tiie  seconil  ciuse  (Kigs.  262  to  2C5)  when  "the  imlex  finger  was  passed  carefully 
through  the  neck  of  the  jmuch  into  the  u;80|)haguH  a  constriction  (Kip.  2G2)  lined  with 
friable  mucous  membrane  wsis  found  here.  Passage  of  the  finger  through  this  constricted 
jmrtiou  resulted  in  a  longitudinal  tear,  which  seemed  to  involve  the  greater  part  of  the 
lining.  The  probang,  after  being  pa.ssed  by  this  con.striction,  could  at  one  time  be  passed 
into  the  stomach  ;  at  another  it  couhl  not.  The  oesophagus  just  below  the  opening  of  the 
pouch  had  the  diameter  of  a  lead  pencil  ;  externally,  from  the  diverticulum  to  as  far  as 
the  dissection  extendeil,  it  was  perfectly  normal.  Although  the  mucous  membrane  seemed 
normal  it  was  not,  for  it  gave  way  under  the  gentlest  pressure  of  the  finger.  There  was 
constriction  at  that  place,  caused  either  by  real  patliological  changes  or  disuse.  The  tear 
in  the  (esophagus  was  converted  into  a  longitudinal  slit  by  extending  the  incision  down- 
ward in  the  posterior  wall  through  the  lower  border  of  the  istlimus  of  the  sac,  and  through 
the  constriction  (Figs.  263  and  264).  Fearing  the  formation  of  a  permanent  organic  con- 
striction at  the  site  of  the  laceration,  a  portion  of  the  pouch  was  utilised  to  enlarge  the 
diameter  of  the  contracted  ccsophagus.  To  accomplish  this  end,  a  considerable  circular 
margin  was  left  about  the  opening  of  the  sac  (Fig.  263).  The  lower  portion  of  the  margin 
was  brought  downward  and  placed  in  the  gap  made  by  the  divided  posterior  surface  of 
the  narrowed  cjesophagus.  The  effect  of  this  procetlure  was  to  increase  the  lumen  of  the 
oesophagus  by  the  small  area  of  tissue  taken  from  the  pouch  (Fig.  264).  The  subsequent 
effect  of  this  plastic  operation  showed  its  advantage,  for  at  no  time  was  there  the  least 
obstruction  to  the  passage  of  the  probang  into  the  stomach.  After  making  as  good  a  joint 
as  possible  at  the  beginning  of  the  oesophagus,  I  closed  the  mouth  of  the  pouch  by  inverting 
the  margins  remaining  after  excision,  uniting  them  by  interrupted  Lembert  sutures."  As 
was  expected  leakage  took  place,  the  wound  giving  escape  to  about  half  the  quantities 
swallowed.  The  wound  ultimately  closed  entirely,  the  patient  regaining  normal  deglutition 
and  perfect  health. 

Owing  to  the  very  great  risk  of  leakage,  some  form  of  drainage  must 
be  provided  in  every  case  where  a  diverticukim  has  been  removed. 
Either  a  drainage-tube  or  gauze  wicks,  or  both,  or  gauze  packing  must 
be  empk:»yed.  Only  the  two  ends  of  the  wound  are  to  be  closed, 
though  salmon- gut  sutures  of  reserve  may  be  placed  in  the  rest  of  the 
wound,  to  be  tightened  when  the  necessity  for  drainage  has  ceased,  as 
the  wound  is  sometimes  very  slow  in  closing. 

Mr.  Butlin's  advice  {Brit.  Med.  Journ.,  July  11,  1903)  on  the  closure 
of  the  wound  and  the  after-treatment  is  as  follows  : — "  The  less  the 
tissues  below  the  pouch  are  disturbed,  the  better.  If  they  are  widely 
opened  up,  there  is  a  liability  to  septic  inflammation  spreading  down 
into  the  posterior  mediastinum.  No  attempt  should  be  made  to  close 
the  external  wound,  however  carefully  the  opening  of  the  neck  of  the 
pouch  has  been  stitched  up.  It  should  be  drained  by  a  soft  tube.  On 
the  other  hand,  it  is  very  desirable  to  close  the  opening  into  the 
oesophagus,  for,  although  the  stitches  always  give  way  at  the  end  of 
three  or  four  days,  the  surrounding  tissues  are  by  this  time  sufficiently 
recovered  to  render  the  risk  of  spreading  septic  infl:innnation  much 
less  prominent.  If  the  pouch  is  of  long  standing,  and  if  it  is  of  large 
size,  a  soft  tube  should  be  passed  into  the  stomach  and  retained  as  long 
as  is  necessary  for  feeding.  If  the  patient  cannot  or  will  not  permit 
this,  or  vomits  the  tube,  it  must  be  i^assed  over  a  guide  every  time  food 
is  taken,  otherwise  almost  all  the  food  will  pass  out  tbrough  the  wound 
in  the  neck.  If  this  cannot  be  done,  a  tube  should  be  introduced  into 
the  stomach  through  the  wound  in  the  neck,  and  retained  there  until 
healing  is  nearly  acconiplislicd." 


CHAPTER  XVI. 

OPERATIONS    ON    THE    SPINAL   ACCESSORY,    UPPER 
CERVICAL  NERVES,   AND   SYMPATHETIC. 

PARTIAL    NEURECTOMY,    OR    NERVE-STRETCHING. 

Indications. — In  cases  of  spasmodic  torticollis  in  which — i.  All  previous 
palliative  treatment  has  failed  ;  e.g.,  large  doses  of  conium,  massage, 
galvanism  of  the  affected  side,  and  faradisation  of  the  opposite  muscles. 
2.  The  spasms  so  severe  and  constant  as  to  interfere  with  the  patient's 
taking  food  or  enjoying  sleep,  and  to  cause  sad  weariness  and  real 
sviffering.  3.  The  only  muscles  affected  are  the  sterno-raastoid,  or  the 
sterno-mastoid  and  trapezius. 

Anatomy  of  the  Spinal  Accessory  Nerve. — The  spinal  or  external 
part  of  this  nerve,  having  left  the  skull  by  the  jugular  foramen,  is 
directed  backwards  in  front  of,  or  behind,  the  internal  jugular  vein,  and 
appears  below  the  digastric  and  the  occipital  artery  (Fig.  146).  It 
then  descends  obliquely  outwards  to  the  sterno-mastoid  muscle,  and 
disappears  under  this  at  a  distance  of  two  inches  from  the  apex  of  the 
mastoid  process.  Having  usually  perforated  the  muscle,  the  nerve 
passes  across  the  ])osterior  triangle,  to  end  in  tlie  deep  surface  of 
the  trapezius.  While  passing  through  or  under  the  sterno-mastoid 
the  nerve  joins  with  branches  from  the  second  cervical.  Having 
emerged  from  the  muscle,  it  joins  with  the  second  and  third  nerves, 
and  is  often  in  intimate  connection  with  the  great  auricular  and  small 
occipital.  When  under  the  trapezius,  it  is  joined  by  branches  of  the 
third  and  fourth  cervical. 

Operations  for  Partial  Neurectomy. — The  nerve  may  be  found 

by  two  different  incisions  : 

A.  Along  the  anterior  border  of  the  sterno-mastoid,  so  as  to  come 
upon  this  nerve  before  it  perforates  this  muscle. 

B.  Along  the  posterior  border  of  the  muscle  ;  the  surgeon  finding  the 
nerve  as  it  emerges  here  to  cross  the  posterior  triangle  to  gain  the 
trapezius,  and  following"  it  up  to  a  point  above  its  branches  to  the 
sterno-mastoid,  so  as  to  paral3'se  this  muscle  also. 

The  first  of  these  operations  is,  in  ni}^  opinion,  much  preferable,  and 
for  these  reasons : 

I.  Though  the  nerve  lies  more  deeply  at  the  anterior  than  at  the 
posterior  border  of  the  muscle,  it  is  here  a  single  nerve,  and  not  likely 
to  be  confounded  with  other  nerves — e.g.,  branches  of  the  second  and 
third  cervical,  which  also  emerge  at  the  posterior  border  to  supply  the 
skin.  Furthermore,  in  this  latter  position  the  spinal  accessory  is 
often  found  in  close  connection    with    the    small  occipital  and  great 
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auricular,  ns  tlii'sc!  two  nerves  appciir  iit  tlu;  posleriijr  bolder  and  curve 
upwards. 

2.  By  fnidinj^  the  nerve  at  the  anterior  hoi'der  of"  the  muscle,  paialysis 
of  the  sterno-nuistoid  is  better  ensured.  When  the  nerve  is  found  at 
the  posterior  border  and  followed  up  into  the  muscle  befort;  division, 
there  is  always  an  uncertainty  as  t{j  whether  some  branch  to  the  muscle 
may  not  have  come  ott'  above  the  point  at  which  the  surgeon  has  divided 
tlie  nerve.  And  thou<^h  the  nerve  is  more  superficial  in  the  posterior 
triangle,  it  is  difficult  to  make  certain  whether  it  is  the  spinal  accessory 
or  one  of  the  superficial  cervical  nerves  which  emerge  close  to  it  from 
behind  tlu'  musch'. 

A.  Operation  above  the  Sterno-mastoid. — The  parts  having  been 
shaved  and  sterilised,  and  the  head  suitably  raised  and  turned  to  the 
opposite  side,  the  surgeon  makes  a  free  incision  along  the  anterior  border 
of  the  sterno-mastoid  for  3  inches,  commencing  at  the  apex  of  the 
mastoid  process  and  ending  about  2  inches  below  the  angle  of  the  jaw. 
Skin,  fascia},  and  platysma  being  divided,  the  anterior  border  of  the 
sterno-mastoid  is  clearly  defined,  and  drawn  strongly  backwards  so  as  to 
put  the  nerve  on  the  stretch.  In  doing  this  the  posterior  and  lower 
part  of  the  parotid  may  have  to  be  drawn  forward  if  this  gland  overlap 
the  nmscle.  The  wound  being  then  thoroughl}'  dried,  the  oi)erator 
searches  for  the  nerve  with  a  steel  director  in  the  fatty  connective 
tissue  which  lies  between  tlie  muscle  and  the  carotid  sheath.  If,  in 
doing  this,  he  keep  for  his  landmark  the  angle  of  the  jaw,  he  is  almost 
certain  to  be  on  a  level  with  the  point  wliere  the  nerve  enters  the 
muscle.  If  this  landmark  fail  him,  he  should  define  the  lower  border 
of  the  digastric,  and,  tracing  upwards  the  posterior  belly  of  this  muscle, 
feel  for  the  transverse  process  of  the  atlas,  between  the  front  of  which 
process  and  the  posterior  belly  of  the  digastric  the  nerve  emerges  to 
pass  backwards  to  the  sterno-mastoid.  The  small  branch  from  the 
occipital  artery  which  accompanies  the  nerve  will  give  no  trouble ;  and 
if  in  the  deeper  parts  of  the  wound  only  a  steel  director  or  a  blunt 
dissector  be  used,  neither  the  occipital  artery  nor  the  internal 
jugular  vein  will  be  injured.  A  full  inch  of  the  nerve  should  be 
removed. 

B.  Operation  below  or  at  the  Posterior  Border  of  the  Sterno- 
mastoid. — Mr.  Campbell  de  Morgan,  who  intr(jduced  this  operation  into 
Britisli  surgery  with  a  very  successful  case,*  made  an  incision,  2  inches 
long,  along  the  posterior  border  of  the  sterno-mastoid,  the  centre  of  the 
incision  corresponding  to  about  the  centre  of  this  border  of  the  muscle. 
The  fascia  being  slit  up  to  the  same  extent,  the  trai)ezial  branch  of  the 
nerve  was  sought  for  as  it  emerges  from  the  sterno-mastoid  to  cross  the 
posterior  triangle.  It  was  found  a  little  above  the  centre  of  the  wound, 
and  traced  through  the  muscle  till  the  common  trunk  was  discovered 
above  its  division  into  branches  for  the  trapezius  and  sterno-mastoid. 
Half  an  inch  of  the  nerve  was  then  cut  out. 

I  have  thrice  performed  the  operation  of  resection  of  part  of  the 
spinal  accessory,  employing  each  of  the  two  methods  given  above. 

Thus,  in  1878,  I  found  the  nerve  in  the  posterior  triangle,  jvnd,  tracing  it  upwards, 
removed  a  portion  of  the  common  trunk  in  the  substance  of  the  sterno-mastoid.     In  1894 

♦  Brit,  and  For.  Med.-Cliir.  Rev.,  July,  1866. 
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I  found  the  nerve  at  the  anterior  border  of  the  muscle,  taking  as  my  guide  the  angle  of 
the  jaw.  Both  patients  were  middle-aged  women,  the  subjects  of  severe  spasmodic 
torticollis.  In  each  case  some  of  the  deep  cervical  muscles  supplied  by  the  upper 
cervical  nerves  were  affected,  and  in  neither  was  the  result  so  satisfactory  as  I  wished.  In 
the  first  no  permanent  benefit  can  be  said  to  have  resulted.  In  the  second  the  relief  was 
considerable,  and  the  patient  has  hitherto  declined  further  operation  in  the  form  of  divi- 
sion of  the  posterior  branches  of  the  cervical  nerves.  Atrophy  of  the  sterno-mastoids 
followed  in  each  case. 

In  my  third  case,  as  both  sterno-mastoids  were  affected,  excision  of  part  of  each  spinal 
accessory  was  performed  above  the  sterno-mastoid.  While  the  muscle  on  the  left  side 
remained  paralysed,  the  right  contracted  afterwards  as  vigorously  as  before.  There  was 
no  doubt  whatever  that  the  nerve  had  been  found  and  part  removed,  for  it  was  abso- 
lutely quiescent  for  three  weeks  after  the  operation.  Whether  the  return  of  activity  was 
due  to  reunion  taking  place,  or  to  the  additional  nerve  supply  from  the  second  cervical, 
must  remain  doubtful.  I  find  the  same  result  has  occurred  to  Mr.  Harsant,  surgeon  to 
the  Bristol  Royal  Infirmary  (^Bristol  Med.-Cliir.  Journ.,  1896).  This  case,  of  twenty  years' 
duration,  was  rendered  further  unfavourable  by  the  number  of  muscles  involved.  Thus, 
when  the  head  was  fixed  by  the  sterno-mastoids  and  trapezii  in  rigid  spasm,  the  platysma, 
occipito-frontalis,  and  orbicularis  palpebrarum  were  also  in  violent  action,  the  arms  were 
rigid,  and  the  abdominal  recti  were  powerfully  contracted.  Though  on  each  side  three- 
quarters  of  an  inch  of  the  spinal  accessories  was  removed,  it  is  stated  that  some  weeks 
later  "  there  was  no  actual  paralysis  of  either  sterno-mastoid  or  trapezius,  which  all 
appeared  to  contract  violently  at  times." 

There  is  no  comparison  between  the  two  methods,  that  in  which  the 
nerve  is  found  at  the  anterior  border  of  the  muscle  being  infinitely 
easier  and  more  satisfactory. 

A  very  interesting  contribution  to  the  literature  of  this  subject  is  a 
paper  by  Mr.  Ballance.* 

His  patient,  a  woman  of  48,  was  a  good  instance  of  the  distress  and  misery  due  to  spas- 
modic torticollis.  Division  of  the  right  spinal  accessory  in  the  anterior  triangle  gave  most 
decided  relief.  At  the  end  of  four  months,  when  the  history  ceases,  the  patient  is  reported 
to  have  been  "  much  better  and  stouter.  The  face  is  happy  and  tranquil.  There  is  neither 
headache  nor  pain,  and  sleep  and  appetite  are  good.  The  control  of  the  movements  of  the 
heaa  is  perfect  as  long  as  she  is  not  excited,  and  so  long  as  the  head  is  not  raised  so  that 
the  eyes  are  directed  much  above  the  horizontal  plane  in  which  they  lie.  .  .  ,  The  right 
sterno-mastoid  and  trapezius  are  atrophied." 

Division  of  the  spinal  accessory  deserves  a  further  trial,  even  if  the 
relief  given  be  not  permanent. 

The  chief  fear  is  that  other  muscles  will  become  involved,  as  in  my 
cases.  Tims,  Mr.  Ballance  writes  of  his  jjatient :  "Since  the  operation, 
it  has  been  certain  that  some  of  tbe  muscles  supplied  by  the  upper 
spinal  nerves  are  liable  to  spasm.  It  would  be  strange  if  it  were  not 
so,  considering  the  intimate  connections  between  the  second,  third,  and 
fourth  spinal  nerves  and  the  spinal  accessory  in  the  sterno-mastoid, 
trapezius,  and  posterior  triangle,  together  with  the  fact  that  some  of 
the  fibres  of  the  spinal  accessory  are  connected  with  the  same  cells,  or 
with  cells  in  the  immediate  neighbourhood  of  those  from  wliich  arise 
the  motor  rootlets  of  the  cervical  spinal  nerves." 

The  following  conclusions  may  be  drawn  with  regard  to  the  operative 

*  St.  Thomas's  Hasp.  Iii>p.,  vol.  xiv.  p.  95.  Other  successful  cases  will  be  found 
recorded  by  Prof.  Annandale  {Lancet,  1879,  vol.  i.  p.  555)  and  by  Mr.  Southam  {ibid.,  1881, 
vol.  ii.  p.  369). 
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trciitmcnt  ..f  spasm. xlir  torticollis:—!.  I'ulliiitivi!  treatment  will  ho  of 
little  penuiiiu'iit  value,  and  the  earlier  sur^'i-ry  is  resorted  to  the  hetter 
the  outlook.  2.  The  most  conniion  comhiuatioii  of  spasm  is  that 
involving'  the  stenio-nuistoid  on  one  side  and  the  posterior  rotators 
on  the  oilier,  the  head  heing  held  in  the  position  of  sterno-mast.oid 
spasm  Nvith  the  addition  of  retraction  thr.)ugh  the  greater  power  of  the 


A,  A,  Trapezius. 

B,  B,  Sterno-mastoid. 

C,  C,  Splenius. 

D,  D,  L.  anguli  scapulae. 

E,  Coinplexus. 

F,  Rhomboideus  minor, 
rt,  a.  Occipital  arteries. 

S. — VOL.  I. 


J,  Transverse  or  superficial 

cervical, 
c,  Superficial  cervical, 
rf,  rf,  Branches     of      deep 

cervical, 
r,  Cutaneous    branch      of 

posterior  auricular. 


I,  Great  occipital  nerve. 
Third  cervical  nerve. 
Fourth  cervical  nerve. 
Fifth  cervical  nerve. 
5,  Small  occipital  nerve. 
(Godlee.) 

47 


738 


OPERATIONS    ON    THE    HEAD    AND    NECK. 


posterior  rotators  (Dr.  Maurice  H.  Richardson  and  Dr.  G.  L.  Walton, 
Amer.  Journ.  Med.  Sci.,  1895,  No.  cix.  p.  27).     3.  Operation  on  the 


Fig.  267 


A,  A,  Trapezius. 

B,  Sterno-mastoid. 
O,  C,  Splenius. 

D,  D,  L.  anguli  scapulae. 

E,  E,  Complexus. 

F,  Ehomboideus  minor. 

G,  Tranhelo-mastoid      and 

transversalis  cervicis. 
H,  Semispinalis. 
I,  Rectus       C.       posticus 
major. 


J,  Rectus  C.  posticus  minor. 
K,  Obliquus  superior. 
L,  Obliquus  inferior. 

a,  a,  Occipital  artery. 

b,  Princeps  cervicis. 
e,  Vertebral. 

d,  Deep  cervical. 

e,  Superficial  cervical. 

1,  Suboccipital  nerve. 

2,  2,  Great  occipital. 

3,  3,  Third  cervical. 


4,  Fourth  cervical. 

5,  Fifth  cervical. 

*  Transverse    process    of 

atlas, 
f  Articular     process     of 

axis. 
I  Spinous  process  of  axis, 
^  Spine       of        seventh 

cervical. 

(Godlee.) 
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spinal  accessory  niJiv  allord  relief,  even  if  other  nmscles  than  the 
sterno-nmstoid  are  affected.  On  the  other  hand,  tin;  affection  pre- 
viously liniitcd  to  the  sterno-niastoid  nniy  spi'cud  to  other  nHiS(des  in 
spite  of  tills  opeiation  {ihidein).  4.  ^o  fear  of  disaldin^^  paralysis  nr-ed 
deter  us  from  reconnnending  operation,  as  the  head  can  be  held  erect 
even  after  the  most  extensive  resection  {ibidem).  5.  It  is  clear  from 
Mr.  riarsant's  cases  as  well  as  my  own  that,  after  undoubted  resection 
of  portion  of  the  spinal  accessory,  spasmodic  action  of  the  sterno- 
mastoid  may  still  persist.  G.  I  iiave  si)()ken  above  of  the  need  of  resorting 
to  surgery  early  in  these  cases.  The  disease  will  certainly  spread  from 
one  muscle  to  another,  from  one  group  to  another,  the  abnormal  con- 
dition of  one  nerve-centre  extending  to  other  closely  adjacent  centres. 
Further,  it  is  here  as  in  traumatic  epilepsy  of  any  duration  (p.  273)  : 
over-excitabilit}'  of  one  or  more  nerve-centres  becomes,  if  left  too  long, 
a  permanently  established  condition,  and  with  it  over-activity  of  the 
nmscles  which  are  physiologically  associated  with  those  nerve-centres, 

Kesection  of  some  of  the  Branches  of  the  Upper  Cervical 
Nerves. — In  those  cases  of  spasmodic  torticollis  where,  after  resection 
of  part  of  one  spinal  accessory,  mischief  still  persists  in  muscles  of  the 
o})posite  side,  this  step  has  been  practised  by  Mr,  Noble  Smith  {Brit. 
Med.  Joiirn.,  vol.  i.  1891,  p.  753),  and  by  Prof.  Keen  {Journ.  Nerv.  and 
Ment.  Dis.,  Dec,  1889),  and  by  Prof.  Krausc  for  occipital  neuralgia 
(v.  Bergmanu's  Syst.  Prac.  Surf/.,  American  translation,  vol,  i.  p.  597). 

The  following  are  the  chief  steps  in  the  operation  detailed  by  this 
authority  : — 

The  incision  through  the  thick  skin  begins  at  the  occiput  near  the  middle  line  and 
3  cm.  below  the  external  occipital  protuberance.  Carried  outwards  and  slightly  down- 
wards to  a  point  2  cm.  from  the  tip  of  the  mastoid,  it  now  runs  obliquely  downwards  and 
forwards  to  the  posterior  edge  of  the  sterno-mastoid,  and  ends  a  little  below  the  level  of 
the  hyoid  bone.  The  greater  part  of  the  incision  runs  within  the  limits  of  the  hairy  scalp. 
The  great  occipital  nerve  is  found  by  dissecting  the  upper  lip  of  the  wound  upwards.  It 
comes  through  the  ujiper  lateral  margin  of  the  thin  trapezius  to  enter  the  dense  fatty 
tissue  of  this  region  along  a  horizontal  line  2  cm.  below  the  external  occipital 
protuberance,  and  at  a  varying  distance  from  the  middle  line.  The  trapezius  must  be 
divided  or  displaced  inwards  according  to  its  development,  the  splenius  and  semispinalis 
also  cut  through  transversely  as  far  as  is  necessary  to  give  access  to  the  deeper  parts.  The 
nerve  is  followed  to  where  it  turns  round  the  inferior  oblique,  where  it  is  resected. 
Prof.  Krause  considers  the  existence  of  the  third  occipital  constant.  It  lies  along  the 
inner  side  of  the  great  occipital,  perforating  the  trapezius  about  4  cm.  below  the 
external  occipital  protuberance.  It  must  be  followed  back  through  the  semispinalis,  over 
and  below  the  inferior  obliciue  to  its  exit  between  the  second  and  third  vertebr;c.  The 
small  occipital  and  great  auricular  will  be  exposed  by  the  above  incision  where  they 
appear  at  the  posterior  edge  of  the  sterno-mastoid,  at  about  the  level  of  the  hyoid  bone. 
In  following  them  backwards  towards  the  spinal  column  the  sterno-mastoid  is  to  be  dis- 
placed forwards  and  the  splenius  and  otlier  muscles  backwards.  Care  must  be  taken  of 
the  spinal  accessory,  which  fre'iuently  communicates  with  the  superficial  cervical  nerves- 
The  most  troublesome  bleeding  will  be  met  with  in  the  deeper  part  of  the  wound,  and  is 
only  to  be  controlled  by  compression.  Thiersch's  method  of  avulsion  (p.  398)  is  not 
to  be  employed  here  owing  to  the  proximity  of  a  very  important  part  of  the  spinal  cord, 
and  the  fact  that  the  phrenic  may  arise  from  the  third  nerve.  The  electric  light  will  be 
found  helpful  in  dealing  with  the  deeper  part  of  the  wound.  The  divided  muscles  should 
be  united  by  buried  sutures.     The  wound  should  be  drained. 

Figs.  266  and  267,  from  Mr.  Godlee's  atlas,  illustrate  the  anatomy  of  this  intricate 
region. 

47—2 
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BESECTION  OP  THE  CERVICAL  SYMPATHETIC  FOR 
EXOPHTHALMIC   GOItRE,  Etc. 

Owing  to  the  uncertainty  of  the  results  and  the  dangers  accompanying 
partial  thyroidectomy  in  exophthalmic  goitre  (p.  697),  some  surgeons 
in  recent  years,  relying  on  the  suggestion,  originally,  I  believe,  put 
forward  by  Trousseau,  that  the  three  cardinal  phenomena  of  the 
disease  are  due  to  some  disturbance  of  the  cervical  sympathetic,  have 
practised  removal  of  these  ganglia.  This  method  of  treatment  does 
not  appear  to  me  to  be  based  on  sound  foundations,  or  to  be  followed 
by  good  results  with  sufficient  constancy  to  justify  our  resorting  to  it. 
Tlius,  even  if  morbid  changes  in  the  ganglia  were  constantly  present  in 
this  disease  (a  postulate  which  cannot  be  conceded),  any  attempt  to 
explain  the  three  cardinal  symptoms  of  exophthalmic  goitre  is 
unsatisfactory.  Thus,  while  the  exophthalmos  and  the  goitre  may  be 
explained  by  paralysis,  the  third  chief  feature,  the  excited  heart's 
action,  means  irritation,  not  paralysis,  of  the  above  ganglia.  It  must 
be  remembered  that  the  removal  of  the  sympathetic  chain,  always  a 
difficult  operation,  is  rendered  more  so  by  the  presence  of  the  goitre, 
and  that  those  points  which  have  been  fully  alluded  to  above,  viz.,  the 
poor  vitality  of  the  patient,  the  risks  of  the  anaesthetic,  the  dangers  of 
thyroidism,  have  to  be  faced  here  also. 

With  regard  to  the  results  of  this  mode  of  treatment  of  exophthalmic 
goitre,  I  cannot  find  that  they  are  more  constantly  beneficial  than  those 
following  partial  thyroidectomy,  and  this  is  especially  the  case  with 
reference  to  those  nervous  symptoms  which  are  so  frequent  and 
distressing  a  feature  in  this  disease. 

The  following  are  amongst  the  papers  by  surgeons  who  have  made 
use  of  this  operation  : — 

Jaboulay,  who  first  gave  prominence  to  it  (^Lyon  Mid.,  Feb.  7,  1897  '■>  Presse  Mid., 
Feb.  12,  1898),  gives  in  the  second  paper  eleven  cases,  and  speaks  of  the  operation  as 
especially  preferable  to  partial  thyroidectomy  in  those  cases  in  which  the  goitre  is  not  a 
prominent  feature.  Pean  {Presse  Med.,  Aug.  4,  1897)  obtained  relief  to  the  pressure 
symptoms,  but  not  to  those  which  may  be  termed  nervous.  Poncet  (Presse  Med., 
July  28,  1897)  claimed  benefit  in  nine  cases.  In  the  hands  of  Chauffard  and  Qu^nu 
{Presse  Med.,  J\i\j  3,  1897)  the  result  was  entirely  negative.  Gouget  {Lyon  Med., 
Nov.  30,  1896)  speaks  favourably  of  Jaboulay's  method,  and  claims  that  the  three  cardinal 
features  of  exophthalmic  goitre  are  powerfully  influenced  by  it.  Reclus  (^Presse  Med., 
June  23,  1897)  reports  a  case  completely  cured  by  this  treatment.  Schwartz  (^Bull.  et  M6m, 
de  la  Sue.  de  C/iir.  de  Paris,  Nov.  22,  1898)  reports  two  cases  treated  by  bilateral  resection 
of  the  cervical  sympathetic.  In  both  cases  the  operation  is  stated  to  have  given  much 
relief,  bringing  about  less  marked  exophthalmos,  reduced  frequency  of  the  pulse,  and 
gradual  improvement  in  the  general  symptoms. 

B.  Farquhar  Curtis,  of  New  York,  discusses  the  various  operations  for  exophthalmic 
goitre  {Trans.  Amer.  Surg.  Assoc.,  1903,  p.  303),  with  especial  reference  to  the  merits  of 
thyroidectomy  and  sympathectomy.  Having  met  with  three  deaths  in  eleven  cases  of 
thyroidectomy  from  acute  thyroidism  alone,  without  wound  complications,  and  attracted 
by  the  results  claimed  by  Jonnesco  for  complete  bilateral  removal  of  the  cervical  sym- 
pathetic, Dr.  Curtis  operated  in  seven  cases,  but,  as  there  were  two  deaths  from  acute 
thyroidism,  and  one  probably  due  to  the  anesthetic,  his  results  have  not  been  better. 
While  it  is  allowed  that  it  was  early  to  judge  of  final  results,  it  is  claimed  that  "  three 
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cases  were  ciirt'd,  one  improved,  none  imirnprDveil."  I  liree  cises  (lic<l.  Operation. — The 
foUowiiif:  points  are  cmphasisetl.  Tlic  incision  should  Ik;  along  the  anterior  border  of  the 
sterno-niastoid,  the  large  vessels  exposed  with  the  goitre  displaced  to  the  inner  side,  the 
sympathetic  trunk  exposed  iu  the  nii<ldlc  of  the  wound,  and  traced  to  the  upper  ganglion. 
The  latter  is  isolated  by  forcible  retraction  of  the  upper  angle  of  the  wound  in  a  g(xxl 
light,  the  nerve  clamped  just  above  the  ganglion,  and  this  b(Kly  twisted  out.  The  nerve  is 
then  followe<l  down,  and  the  second  and  third  ganglia  isolated  and  removed.  The  inferior 
thyroiil  artery,  which  may  have  nerve  filaments  in  front  of  and  i)ehind  it,  may  need  ligature. 
The  second  ganglion  is  often  small  or  fused  with  the  third. 

The  third  is  often  fused  with  the  first  dorsal,  and  will  have  to  be  separated  with  scissors 
or  knife  after  blunt  isolation.  "  I  look  upon  this  part  of  the  (j[)eration  as  the  most  difBcult, 
because  of  the  depth  of  the  ganglion  and  the  proximity  of  important  structures.  The 
recognition  of  the  nerve  also  presents  serious  dilliculties  in  some  Ciiscs.  It  is  very  variable 
in  size  and  appearance.  In  any  case  it  shoidd  be  a  cardinal  rule  not  to  inflict  any  damage 
upon  a  structure  sui)posed  to  be  the  nerve  until  it  has  been  proved  to  be  the  sympathetic 
by  tracing  it  to  either  the  upper  or  the  lower  ganglion." 

The  bilateral  removal  of  the  sympathetic  should  be  done  in  two  stages,  with  an  interval 
long  enough  to  permit  the  patient  to  recover  from  the  effects  of  the  first  operation.  A 
trial  should  be  given  to  local  analgesia,  but  owing  to  the  increased  difiiculties  due  to  the 
presence  of  the  goitre,  the  success  of  this  is  doubtful.  Where  only  one  side  is  operated  on, 
the  operation  is  one  of  about  an  hour. 

Dr.  Curtis  thus  summarises  his  conclusions  : — "  Remits. — Exophthalmic  goitre  can  be 
cured  both  by  thyroidectomy  and  by  sympathectomy.  A  perfect  result  can  be  expected 
iu  about  60  per  cent,  of  the  eases  of  thyroidectomy.  An  immediately  good  result  appears 
to  be  the  rule  in  sympathectomy.  Sufficient  time  has  not  elapsed  to  judge  of  the 
permanence  of  the  cure,  but  the  immediate  results  of  sympathectomy  are  far  superior  to 
those  of  thyroidectomy.  Mortality. — The  relative  mortality  of  the  two  would  also  seem 
to  favour  sympathectomy  (Kocher,  four  deaths  in  fifty-nine  cases  of  thyroidectomy  or 
ligation  only  ;  Jonnesco,  none  in  fourteen  cases  of  sympathectomy),  although  in  my  own 
cases  the  result  is  the  opposite.  There  is  serious  danger  of  fatal  acute  thyroidism  after 
both  operations."* 

V.  Eiselsberg's  conclusions  (v.  Bergmann's  Surgery')  are  much  less  hopeful:  "The 
results  of  this  operation  seem  to  be  far  less  favourable  than  the  results  of  operation 
upon  the  thyroid  gland,  although  too  few  cases  have  been  reported  to  allow  of  an  absolute 
statement.  The  only  symptom  that  seems  to  be  favourably  influenced  constantly  is  the 
exophthalmos.  Tremor  and  tachycardia  persist  in  almost  all  the  cases,  and  the  general 
condition  has  not  been  improved.  Diminution  in  the  size  of  the  goitre,  which  has  been 
reported,  is  in  all  probability  due  to  ligation  of  the  thyroid  arteries.  The  dangers  of  this 
operation  are  at  least  as  great  as  those  of  strumectomy,  if  not  greater.  The  results  of 
operation  upon  the  sympathetic  nerve  do  not  compare  favourably  with  the  success  of 
partial  strumectomy." 

The  other  conditions  for  which  removal  of  the  cervical  sympathetic  has   been  chiefly 
practised  are  epilepsy  and  glaucoma. 

With  regard  to  epilepsy,  Jonnesco  claims  a  certain  proportion  ot  cures,  but  the 
interval  that  had  ela[)sed  is  too  short  to  allow  of  a  judgment  of  any  value  as  to  the  final 
results.  According  to  Braiin's  more  recent  experience,  the  operation  is  negative.  In  the 
case  of  glaucoma,  the  results  of  Jonnesco,  who  first  removed  the  cervical  sympathetic  in 
1897,  are  given  by  Mr.  Burghard  (loc.  infra  cit.').     Later  results  will  be  found  much  less 

*  Dr.  Curtis  publishes  the  later  results  of  his  cases  (J««.  of  Surg.,  March,  1906,  p. 
336).  His  candour  shows  us  that  the  above  claims  were  not  maintained.  Of  the  above 
given  four  cases  treated  by  sympathectomy,  one  relapsed  within  nine  months,  and  a  little 
over  a  year  after  the  operation  died  of  the  original  disease  and  acute  endocarditis.  One 
case  was  improving,  when  she  acquired  nephritis,  a  cardiac  lesion  and  oedema  of  the  limb, 
from  which  early  death  was  expected.  One  case  was  completely  cured  five  years  after  the 
sympathectomy.  "  The  remaining  patient  is  able  to  do  her  work  and  enjoy  life  without 
medication,  although  goitre,  exophthalmos  and  slight  tachycardia  persist,  a  practical  core.'' 
Dr.  Cuitis  has  concluded  to  again  turn  his  attention  to  thyroidectomy. 
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favourable.  Wilder,  of  Chicago,  gives  {Jonrn.  Avier.  Med.  Assoc,  Feb.  2,  1904)  a  detailed 
report  of  seven  cases  of  removal  of  the  cervical  sympathetic  still  under  observation  in  his 
own  practice,  and  adds  briefly  the  results  of  operations  by  others  on  fifty-four  cases.  The 
results  are  not  very  encouraging.  In  certain  of  the  cases  in  which  improvement  at  first 
followed  the  operation,  relapses  are  reported.  The  following  sequelfe  of  the  operation 
have  been  noticed  :  myosis,  ptosis,  congestion  of  conjunctiva,  hoarseness  or  aphonia, 
dysphagia.  Wilder  is  inclined  to  advise,  "  In  acute  glaucoma,  and  in  the  subacirte  with 
intermissions,  practise  first  iridectomy,  and  if  it  fails,  do  sympathectomy.  In  simple 
glaucoma  use  myotics  five  times  a  day  ;  if  they  suffice,  continue  them.  If,  in  spite  of  their 
systematic  employment,  the  vision  fails,  do  sympathectomy." 

An  interesting  paper  by  Mr.  Burghard  on  excision  of  the  superior 
cervical  ganglion  will  be  found  in  the  Brit.  Med.  Journ.,  vol.  ii.  1900, 
Oct.  20,  13.  1 175.  The  operation  was  performed  on  three  occasions 
for  very  difterent  conditions :  in  the  first  case,  for  the  relief  of  sub- 
acute glaucoma ;  in  the  second,  for  the  removal  of  an  enlarged 
epitheliomatous  gland  adherent  to  the  upper  ganglion  ;  and  in  the 
third,  for  a  variety  of  false  neuroma  which  had  attacked  the  ganglion. 
Here  the  middle  ganglion  was  removed  as  well.  The  operation 
was  successful  in  the  second  and  third  cases ;  in  the  first  no  benefit 
followed. 

Operations  on  the  Brachial  Plexus. 

These  have  been  chiefly  performed  in  cases  of  laceration  of  the  plexus,  for  compression 
by  scars,  exostoses,  &c.,  and  lastly  in  that  form  of  birth-paralysis  in  which  the  muscles 
chiefly  affected  are  the  deltoid,  biceps,  and  brachialis  anticus.  I  am  not  aware  of  any 
case  in  which  surgery  has  been  successful  in  curing  a  case  of  the  first  description  where 
several  of  the  lower  cervical  nerves  have  given  way  at  the  level  of  their  spinal  attach- 
ments. Mr.  Thorburn  {Brit.  Med.  Journ.,  May  5,  1900)  relates  in  detail  a  case  of  opera- 
tion, performed  about  seven  months  after  the  injury,  resulting  in  recovery  of  sensation 
and  certain  movements  of  the  shoulder  to  an  imperfect  degree.  As  is  so  frequently  the 
case  in  hospital  practice,  the  patient  took  no  pains  to  contribute  her  share  of  the  after- 
treatment.  Compression  cases  are,  of  course,  more  favourable.  Dr.  E.  Kennedy,  of 
Glasgow  (ibidem,  vol.  i.  1903,  p.  298),  records  a  case  of  practically  complete  recovery 
after  operation  on  a  scar  involving  the  plexus.  He  also  deals  here  with  the  subject  of 
birth-pai'alysis  alluded  to  above.  Three  cases  of  operation  for  this  condition  are  given. 
In  one,  in  which  sufficient  time  had  elapsed,  the  result  was  most  satisfactory,  flexion  of  the 
forearm  and  abduction  of  the  shoulder  being  regained. 

Mr.  Tubby  (Brit.  Med.  Journ.,  1903,  vol.  ii.  p.  975)  has  proved  that  in  some  of  these 
cases  of  paralysis  of  the  upper  root  of  the  brachial  plexus  dating  to  birth  muscle-grafting 
may  be  employed  with  benefit.  To  remedy  the  inability  to  flex  the  elbow,  the  triceps  is 
exposed  by  a  long  incision  at  the  back  of  the  arm  much  as  for  the  musculospiral  nerve 
(p.  164),  and  brought  forwards  below.  The  nerve  having  been  found  and  drawn  aside, 
the  outer  head  of  the  triceps  is  detached  from  the  tendon  above  the  olecranon  and  stripped 
upwards  for  three  or  four  inches.  The  biceps  is  next  exposed  and  cleaned  in  its  lower 
part.  An  aperture  having  been  made  in  this  muscle  two  inches  above  the  elbow,  the 
strip  of  triceps  is  drawn  through  from  behind  forwards  and  firmly  pleated  down  (Fig.  37, 
p.  56).  In  two  cases  voluntary  flexion  of  the  elbow  joint  was  obtained  in  four  to 
six  weeks. 

To  obtain  abduction  at  the  shoulder  joint,  part  of  the  pectoralis  major  and  trapezius 
were  detached  from  the  clavicle  and  united  to  each  other  and  then  attached  to  the  deltoid 
or  humerus.     The  result  may  be  said  to  be  promising. 
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LIGATURE    OF    THE    ARTERIES    OF    THE    HEAD 
AND    NECK* 

LIGATURE   OF  THE   TEMPORAL  ARTERY. 

Indications. — These  are  very  few,  viz.  : 

1.  Wounds — i'.;/.,  stabs  and  gunshot  injuries. 

2.  Aneurysm,  usually  trauunitic. 

Mr.  Skc}'  {Oper.  Siir;/.,  p.  289)  met  with  a  case  of  aneurysm  of  doubtful  origin  in  this 
artery  in  a  young  hidy.  Ligature  of  the  vessel  below  having  failed,  he  cured  his  patient 
by  means  of  a  fine  spring-compress  with  a  ball-and-socket  joint,  which,  passing  over  the  head 
entirely  concealeil  by  the  hair,  made  pressure  on  the  tumour. 

Aneurysms  have  been  known  to  occur  here  after  the  operation  of 
arteriotomy.  They  sliould  be  treated,  as  the  one  just  recorded  would 
be,  nowadays,  by  the  old  method. 

Guide. — A  line  drawn  upwards  over  the  root  of  the  zygoma,  midway 
between  the  condyle  of  the  jaw  and  the  tragus. 

Relations. — Given  off  behind  the  jaw,  this  vessel  passes  up,  midway 
between  the  above  two  points,  over  the  zygoma,  and  at  a  point  i^  or 
2  inches  higher  up  it  divides  into  its  anterior  and  posterior  branches. 
Lying  at  first  in  the  parotid  gland,  it  is  covered  a  little  higher  up  by 
a  dense  fascia  passing  from  the  parotid  to  the  ear,  by  the  attrahens 
aurem,  often  a  lymphatic  gland,  and  one  or  two  veins  which  lie  super- 
ficial but  close  to  it.  Some  branches  of  the  facial  nerve  cross  it,  while 
the  auriculo-temporal  nerve  accompanies  it  closely.  Higher  up,  the 
arter}'  and  its  branches  are  particularly  subcutaneous. 

Operation. — The  parts  having  been  shaved  and  sterilised,  the  head 
fitly  supi)orted  and  turned  to  the  opposite  side,  an  incision  about  one 
inch  long  is  made  in  the  line  of  the  artery  so  as  to  tie  it  just  above  the 
zygoma.  The  dense  subcutaneous  tissue  and  the  strong  parotid  fascia 
being  cleanly  divided,  the  artery  must  be  accurately  defined,  and  the 
vein  being  drawn  to  one  side,  usually  backwards,  the  ligature  should 
be  passed  from  behind  forwards,  care  being  taken  to  include  only 
the  artery. 

Arteriotomy. — A  few  words  may  be  said  here  about  this  seldom-used  operation.  The 
surgeon,  having  defined  the  anterior  division  of  the  temporal,  steadies  the  vessel  by  placing 
his  finger  just  beyond  the  point  which  he  intends  to  open,  and  then  with  a  small  sharp 
scalpel  lays  open  the  vessel  till  it  is  about  half  cut  through.  The  blood  required  having 
been  removed,  he  divides  the  vessel  completely,  so  as  to  allow  the  ends  to  retract,  applies 

*  Ligature  of  the  thyroid  arteries  has  already  been  considered  (p.  707). 
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a  pad  of  sterilised  gauze,  and  retains  this  in  position  with  the  twisted  or  knotted  bandage 
for  the  head.     The  pad  should  not  be  removed  for  four  or  five  days. 

The  reasons  for  preferring  the  anterior  division  to  the  trunk  of  the  vessel  are  the 
following : 

(i)  The  latter  lies  much  more  deeply,  under  fascise,  and  in  the  parotid  below  ;  thus  so 
much  pressure  may  be  required  to  stop  the  bleeding  as  to  cause  sloughing,  secondary 
haemorrhage,  and  dangerous  erysipelatous  inflammation. 

(2)  Injury  to  one  of  the  adjacent  nerves  may  cause  severe  pain  and  tedious  healing. 

(3)  From  opening  a  vein  at  the  same  time  an  arterio-venous  aneurysm  may  result. 

LIGATUEE    or    THE    FACIAL    ARTERY. 

Indications. — These  are  much  the  same  as,  but  still  fewer  than, 
those  for  ligature  of  the  temporal  artery.* 

The  vessel's  course  is  divided  into  a  cervical  and  a  facial  part. 

Cervical  Part. — The  vessel  is  reached  by  an  incision  similar  to  that 
for  the  external  carotid  (p.  774)  or  the  lingual  (p.  748).  In  either  of 
these  cases  it  would  be  found  just  below  the  posterior  belly  of  the 
digastric  and  the  stylo-hyoid,  these  muscles  being  drawn  upwards  to 
enable  the  surgeon  to  ligature  the  vessel  just  before  it  enters  the 
submaxillar}'  gland. 

Eelations  in  the  Neck. — The  facial  artery  is  given  off  just  above  or 
in  connection  with  the  lingual,  about  an  inch  above  the  bifurcation  of 
the  common  carotid.  It  passes  upwards  and  inwards  to  the  lower  jaw, 
being  covered  by  skin,  fasciae,  and  platysma,  the  digastric  and  stylo- 
hj'oid,  and  embedded  in  the  submaxillary  gland,  to  which  structure 
the  vein  lies  superficial.  The  tortuous  outline  of  the  vessel  is  well 
known.  The  vein,  running  a  straighter  course,  lies  posterior  to  the 
artery. 

Facial  Part. — The  artery  is  readily  secured  by  a  small  horizontal 
incision  just  below  the  jaw  in  front  of  the  masseter  muscle,  the  anterior 
border  of  which  should  be  first  defined,  this  being  easily  done  on  the 
living  subject  by  telling  the  patient  to  throw  it  into  action.  The 
incision  should  be  made  carefully,  so  as  to  avoid  any  branches  of  the 
facial  nerve  which  may  lie  in  the  wa}'.  The  artery  will  now  be  felt  when 
rolled  upon  the  bone  by  a  finger.  The  ligature  should  be  passed  from 
behind  forwards,  so  as  to  avoid  the  adjacent  vein. 

LIGATURE    OF    THE    OCCIPITAL    ARTERY. 

Indications. 

1.  Stabs. 

2.  Gunshot  wounds. 

In  the  Medical  and  Surgical  History  of  the  War  of  the  Bebellion,  part  i.  p.  422,  two 
cases  are  given  of  secondary  htemorrhage  after  wounds  of  the  neck,  in  the  one  case  from 
the  occipital,  in  the  other  from  a  branch  of  it :  in  the  former  case  16  ounces  of  blood 
were  lost.  The  vessel  was  tied  in  the  wound  in  each  case,  two  ligatures  being,  of  course, 
applied. 

3.  In  the  treatment  of  arterial  varix,  cirsoid  aneurysm,  or  aneurysm 
by  anastomosis  on  the  head  (p.  769). 

*  The  reader  is  advised  to  take  every  opportunity  afforded  upon  the  dead  body  to  tie 
these  and  other  arteries,  though  apparently  so  small  and  unimportant,  as  only  by  such 
practice  can  dexterity  be  really  acquired. 
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4.  Fur  lia-inonlmge  iVoui  uu  iibscess  in  tliu  neck.  Sir  W .  Milcliell 
Banks*  publislu'd  11  most  instructive  case  : 

A  wcukly  man,  iiged  32,  li.nl  liad  a  suppurating  gland  incised  three  weeks  be£(jre 
admission.  roultices  were  a|)piied,  antl  a  week  after,  during  a  violent  attack  of 
coughing,  blood  burst  from  tlie  wound  '"like  a  tap  being  turneil  on."  Three  times  after- 
wards hajmorrhage  ensue.1,  pressure  Ixiing  api)licd  in  vain.  On  admission  he  was  in  the 
la.st  stage  of  exhaustion.  Tlie  right  side  of  the  neck  from  ear  to  clavicle  was  occuj)ied 
by  a  great  Huctuating  swelling.  In  front  of  the  sterno-mastoid,  alxjut  half-way  down 
was  the  original  incision,  from  which  a  little  sanious  discharge  was  issuing.  Behind  the 
muscle  a  piece  of  skin  about  an  inch  square  was  actually  sloughing  from  the  subjacent 
pressure.  Under  ether,  and  in  a  gooil  light,  the  original  incision  was  enlarged  upwards 
and  downwanls,  and  a  <iuantity  of  putrid  broken-down  clot  turned  out.  Then  a  similar 
incision  was  made  behind  the  sterno-mastoid  through  the  sloughing  skin.  Everything 
being  mopped  and  cleaned  up,  blood  was  found  to  be  trickling  down  from  somewhere 
very  high  up.  To  get  at  it,  the  sterno-mastoid  and  skin  over  it  were  cut  clean  across, 
thus  uniting  the  two  vertical  incisions  by  a  transverse  one.  The  muscle  was  dissected 
upwards,  exposing  the  sheath  of  the  carotid  vessels,  but  still  the  blood  always  kept 
running  from  some  deep-seated  point  high  up.  At  last  this  was  reached,  just  in  front  of 
the  transverse  process  of  the  atlas.  From  it  arterial  blood  issued,  and  an  aneurysm- 
needle  was  thrust  through  the  tissues  on  each  side  of  it  and  ligatures  applied,  which  at 
once  checked  all  further  bleeding.  The  vessel  was  the  occipital  artery  not  far  from  its 
origin.  Into  it  the  abscess  had  made  its  way.  The  great  wound  was  rapidly  swabbed 
out  with  turpentine  and  then  stuffed  with  lint  dipped  in  the  same.  The  patient  was 
very  near  to  death's  door,  but  ultimately  recovered,  f 

Relations. — A  posterior  branch  of  the  external  carotid,  the  occipital 
comes  off  opposite  to  or  a  little  above  the  facial,  just  below  the  digastric. 
It  at  first  ascends,  having  the  ninth  nerve  hooking  round  it,  under  the 


•  Clinical  Notes  upon  Two  Years  Surgical  WorU  at  the  Liverpool  Royal  Infirmary, 
p.  161. 

t  Such  was  the  patient's  condition  that  the  surgeon  was  quite  prepared  for  his  dying 
under  the  operation.  The  following  characteristically  vigorous  words  conclude  the 
account :  "  But  1  was  determined,  as  long  as  he  had  any  blood  to  run  out  of  him, 
the  place  whence  it  came  should  be  found  and  tied."  In  connection  with  this  case 
may  be  quoted,  in  his  own  words,  some  remarks  of  the  writef  on  the  value  of  tur- 
pentine as  a  cleansing  styptic.  This  remedy  has  again  lately  been  recommended, 
and  it  is  only  fair  that  Sir  W.  Mitchell  Banks  should  receive  the  credit  of  having 
recognised  its  value  many  years  ago.  "  In  former  days  it  was  the  regular  thing  for 
oozing,  until  superseded  by  the  introduction  of  perchloride  of  iron.  This  has  always 
seemed  to  me  most  unfortunate,  as  iron  is  the  very  worst  of  all  styptics.  Owing  to  its 
great  potency  and  the  rapidity  with  which  it  acts,  it  soon  became  popular,  and  is  at  the 
present  moment  the  favourite  stand-by  of  the  chemist,  who  diligently  swabs  with  it  every 
cut  that  is  brought  into  his  shop,  preparatory  to  sending  the  patient  off  to  a  hospital.  As 
a  result,  the  wound  is  covered  with  a  cake  of  coagulated  blood,  and  its  surfaces  are 
sometimes  positively  killed  by  the  strength  of  the  application.  Beneath  this  firmly 
adherent  crust  aU  sorts  of  purulent,  filthy  secretions  accumulate,  till  at  the  end  of  forty- 
eight  hours  it  stinks  abominably,  and  requires  to  be  well  poulticed  to  get  it  clean. 
Should  bleeding  recur,  the  difficulty  of  finding  the  spot  is  enormously  increased  by  the 
mass  of  pus  and  almost  cineritious  hard  clots  which  cover  it.  I  have  seen  so  many  cut 
hands  almost  ruined  by  it  that  I  have  totally  abandoned  it.  On  the  other  hand,  tur- 
pentine is  nearly  as  powerful  a  styptic,  and  is  a  most  marvellous  cleanser  and  sweetener. 
The  plug,  soaked  in  turpentine,  comes  out  quite  easily  at  the  end  of  four-and-twenty  hours, 
leaving  a  wholesome  surface  behind  it.  For  all  wounds  about  the  perinasum,  such  as 
lithotomy  wounds,  fistula  cuts,  or  incisions  for  extravasation  of  urine,  there  is  nothing  like 
it.  and  I  trust  it  will  soon  be  reinstated  in  surgical  favour.  Our  forefathers  had  some 
excellent  remedies,  antl  this  is  one  of  them." 
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digastric,  stylo-hj'oid,  and  parotid,  and  crossing  the  internal  carotid, 
internal  jugular,  vagus,  and  spinal  accessor3^  Having  reached  the 
interval  between  the  transverse  process  of  the  atlas  and  the  mastoid 
process,  it  now,  in  the  second  part  of  its  course,  turns  horizontally 
backwards,  grooving  the  temporal  bone,  covered  by  the  sterno-mastoid, 
splenius,  digastric,  and  trachelo-mastoid,  and  lying  on  the  complexus 
and  superior  oblique.  In  the  third  part  of  its  course  it  runs  vertically 
upwards,  piercing  the  trapezius,  and  ascending  tortuously  in  the  scalp. 
Operations. 

1.  If  the  artery  require  securing  low  down,  this  may  be  effected  much 
as  in  tying  the  external  carotid,  an  incision  being  made  along  the 
anterior  border  of  the  sterno-mastoid,  the  deep  fascia  opened,  and  the 
digastric  and  ninth  nerve  exposed. 

2.  To  tie  the  arterj^  behind  the  mastoid  process,  e.g.,  when  it  has 
been  wounded  by  a  stab  in  the  neck,  the  following  steps  should  be 
taken  :  The  parts  being  sterilised,  and  the  head  at  first  being  placed  in 
much  the  same  position  as  for  ligature  of  the  carotids,  an  incision  is 
made  from  the  tip  of  the  mastoid  process  rather  obliquely  upwards,  so 
as  to  lie  over  a  point  midway  between  the  mastoid  and  the  external 
occipital  protuberance.  The  tough  skin  and  fascise  being  incised,  the 
sterno-mastoid,  in  part  at  least,  with  its  strong  aponeurosis,  and  next 
the  splenius  capitis,  must  be  divided,  together  with  any  fibres  of 
the  trachelo-mastoid  that  are  in  the  way.  The  wound  being  somewhat 
relaxed  by  turning  the  head  over  to  this  side,  retractors  deeply  inserted, 
and  an  electric  lamp  used  if  needful,  the  arterj'  will  be  found  deep 
down  between  the  mastoid  process  and  the  transverse  process  of  the 
atlas. 

In  separating  it  from  its  vein,  one  or  more  veins  varying  in  size  may 
be  met  with,  forming  communications  between  the  occipital  and  mastoid 
veins,  and  thus  with  the  lateral  sinus.  The  wound  should  therefore  be 
kept  rigidly  aseptic. 

LIGATURE  OF  THE  LINGUAL  ARTERY  (Fig.  268). 

Indications. 

I.  Before  removal  of  the  tongue.  This  subject  has  been  considered  at 
p.  5gi.  2.  After  removal  of  the  tongue,  to  arrest  hgemorrhage.  3.  In 
cases  of  tongue  cancer  not  admitting  of  operation,  in  the  hope  of 
checking  the  rate  of  growth,  diminishing  the  foetor,  profuse  salivation, 
&c.  This  step  is  uncertain  as  to  the  amount  of  good  which  it  effects, 
and  any  good  that  it  may  do  will  not  be  long-lived.*     4.  In  cases  of 

*  Mr.  Haward  {Cli/i.  Soc.  Trans.,  vol.  x.  p.  129)  related  a  case  in  which  he  tied  the 
left  lingual  artery  for  recurrent  epithelioma.  The  recurrent  growth  was  the  size  of 
half  a  walnut  when  the  lingual  artery  was  tied.  It  at  once  ceased  to  grow,  became 
pale,  and  in  a  few  days  was  sloughing.  Gradually  separation  of  the  growth  went  on, 
until  the  affected  side  of  the  root  of  the  tongue  became  even  smaller  than  the  sound 
side,  and  eventually  the  part  healed.  A  fortnight  after  this  took  place,  or  three  months 
after  the  ligature  of  the  artery,  the  patient  died  of  pyjemia,  set  up  by  erysipelas  coming 
on  after  the  operation.  Mr.  Haward  pointed  out  that  the  greater  part  of  the  tongue 
had  been  removed  before  the  ligature  of  the  lingual,  so  that  therefore  the  anastomoses 
between  the  arteries  of  the  two  sides  would  be  greatly  diminished.  I  think,  also,  that 
the  fact  that  Mr.  Haward  was  obliged  to  tie  the  artery  close  to  the  external  carotid 
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iniicroglossia  this  opeiiitioii  iiuiy  he  tried  helore  renioviiif^  a  wedf^e- 
shai)ed  piece  of  the  tongue  ;  it  would  require  to  he  performed  on  hoth 
sides,  and  wouhl  he  attended  with  considerahle  dilhcnhy  in  a  chihl. 
It  nii^ht  (h)  too  much. 

Kei-ATU)NS. — 'i'lie  linj^Mial  artery  arises  ahout  a  ({uartcr  of  an  inch 
above  the  superior  thyroid,  often  in  common  witli  the  facial,  and  at  a 
point  opposite  to  the  great  cornu  of  the  hyoid  bone.  It  first  ascends  to 
a  point  rather  above  the  level  of  the  hyoid  bone,  then  descends  some- 
what and  runs  just  above  the  great  cornu,  and  finally,  ascending  to  the 
inulor  siu-face  of  the  tongue,  it  runs  forward  with  a  tortuous  course  to 
the  tip  as  the  ranine. 

For  practical  purposes  the  relations  of  the  artery  may  be  subdivided 
into  three  parts — the  first,  before  it  gets  under  the  hyo-glossus ;  the 

Fio.  268. 


The  submaxillary  gland  is  seen  in  the  upper  part  of  the  wound.  Below  this 
is  the  hypo-glossal  on  the  cut  hyo-glossus.  A  ligature  is  passed  between  the 
lingual  artery  and  vein.  A  hook  depresses  the  great  cornu  of  the  hyoid  bone. 
The  lower  part  of  the  hyo-glossus  is  reflected.     Lowest  of  all  is  the  digastric.* 

second,  while  it  lies  beneath  this  muscle  ;  and  the  third,  bej'ond  this 
muscle. 

In  the  first  it  runs  very  deeply,  though  only  covered  by  the  skin, 
platysma,  and  fascia?,  facial,  lingual,  and  some  pharyngeal  veins ;  it  lies 
upon  the  middle  constrictor  and  the  external  laryngeal  nerve. 

In  the  second  part  of  its  course  the  artery  again  lies  upon  the  middle 
constrictor,  and  is  now  covered  by  the  hyo-glossus,  hypo-glossal,  part 
of  the  mylo-hyoid,  and  the  lower  border  of  the  submaxillary  gland. 


may  have  contributed  to  the  sloughing,  by  cutting  off  the  entire  blood  supply,  especially 
that  through  the  dorsalis  linguae. 

On  the  other  hand,  Billroth  (^C'li)i.  Surf/.,  p.  113)  states  that,  in  one  case  of  cancer  of 
the  tongue,  "  the  lingual  artery  was  ligatured  on  both  sides,  in  the  hope  that  the  infiltra- 
tion of  the  tongue  in  the  cavity  of  the  mouth  might  diminish.  However,  the  ligature  led 
to  no  good  results,  nor  did  any  rapid  breaking  down  of  the  already  ulcerated  new  formation 
occur." 

*  The  lingual  artery  is  here  drawn  too  large,  and  too  much  of  the  vessel  is  shown 
cleaned  ;  the  depth  of  the  wound  is  not  sufficiently  represented. 
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From  this  part  come  oft'  the  four  branches  of  the  arter}^ — the  hyoid  at 
the  outer  or  posterior  edge  of  the  hyo-glossus,  the  dorsalis  lingufe 
under  this  muscle,  and  the  sublingual  and  ranine  at  its  anterior  border, 
thus  allowing  room  for  placing  a  ligature. 

The  third  part  lies  in  the  mouth,  and  runs  along  the  under  surface 
of  the  tongue  up  to  the  point  of  the  frenum.  It  is  only  covered  by 
mucous  membrane.  A  vein  runs  with  it,  and  a  large  branch  of  the 
gustatory  nerve. 

Operations. 

i.  Ligature  under  the  Hyo-glossus. 

ii.  Ligature  of  the  First  Part  of  the  Artery. 

i.  The  vessel  is  usually  tied  while  under  the  hyo-glossus  muscle, 
owing  to  the  useful  guide  which  the  great  cornu  of  the  hyoid  bone  forms, 
and  this  is  the  operation  which  will  be  described  here  (Fig.  268). 
Were  I  tying  the  arter}^  previous  to  removal  of  the  tongue  (p.  591), 
I  should  do  this  close  to  its  origin  by  an  incision  similar  to  that  for 
the  external  carotid  (p.  774),  so  as  to  make  sure  of  getting  behind  the 
dorsalis  linguae.  The  parts  being  sterilised,  the  head  suitably  supported 
and  turned  to  the  opposite  side,  and  the  lower  jaw  firmly  closed,  the 
surgeon,  standing  or  seated  on  the  same  side,  steadies  the  tissues 
between  his  left  finger  and  thumb,  and  makes  a  curved  incision  with 
its  centre  just  above  the  great  cornu  of  the  hyoid  bone  (a  point  pre- 
viously carefully  noted),  and  reaching,  e.g.,  on  the  left  side,  from  just 
below  and  to  the  left  of  the  symphysis  downwards,  backwards,  and  then 
upwards  towards  the  angle  of  the  jaw,  ending  just  anteriorly  to  the  line 
of  the  facial  arter3\ 

The  incision  divides  skin,  superficial  fascia,  and  platysma ;  the  deep 
fascia  is  then  opened,  and  any  branches  of  the  anterior  jugular,  facial,  or 
communicating  branch  with  the  temporo-maxillar}'  vein  are  secured  care- 
fully, so  that  the  wound  may  be  kept  as  dry  as  i^ossible.  The  lower 
border  of  the  submaxillar}'  gland,  which  probably  projects  into  the 
wound,  is  turned  upwards*  and  the  hypo-glossal  nerve  sought  for,  which 
lies  dee^jer,  and  is  a  good  guide  to  the  hyo-glossus.  Lower  down  in  the 
neck  is  the  glistening  tendon  of  the  digastric  attached  to  the  hyoid  bone. 
The  hyo-glossus  being  defined,  the  hyoid  bone  is  carefully  steadied  by  a 
finger-nail  or  tenaculum,  a  director  passed  under  the  hyo-glossus,  and 
this  muscle  divided  cautiously.  In  doing  this  the  lingual  vein  must  be 
carefully  looked  for  either  on  the  muscle  or  beneath  it,  with  the  arter3^ 
The  artery  having  been  found  under  the  muscle  just  above  the  hyoid 
bone,  it  should  be  traced  backwards,  so  as  to  ajsply,  if  possible,  the 
ligature  behind  the  origin  of  the  dorsalis  linguae.  Adequate  drainage 
must  be  j)rovided,  and  ever}^  care  taken  to  prevent  decomj^osition  in  a 
wound  so  deep,  and  opening  up  several  planes  of  deep  cervical  fascia. 

Any  enlarged  glands  will,  of  course,  be  removed. 

Guides  and  Aids  to  finding  the  Artery. 

I.  A  sufiiciently  free  incision.  2.  Carefully  defining  the  hypo-glossal 
nerve,  and  remembering  the  relative  position  of  the  submaxillary  gland, 

*  The  submaxillary  gland  should  be  gently  handled,  and  not  cut  into.  Otherwise  in 
the  one  case  troublesome  swelling,  in  the  other  temporary  weeping  of  saliva,  or  even  a 
fistula,  will  be  the  result. 
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the  digastric  tendon,  and  the  great  cornu  of  the  hyoid  bone.    3.  Keeping 
the  wound  bloodless. 

Difflculties. 

I.  Mattinrr  of  the  parts  from  old  collulitis.  2.  Presence  of  large 
veins.  3.  Depth  of  tlie  wound,  and  oozing  low  down  from  tlie  severed 
hyo-glossus.  4.  In  one  case  Dr.  Shepherd  {Annah  of  Surgery,  vol.  ii., 
No.  II,  p.  359)  found  tlie  digastric  so  extensively  tied  down  to  the 
hyoid  bone  by  the  deep  cervical  fascia  as  to  require  separation.  5.  The 
position  and  condition  of  the  lingual  vein  alike  are  at  times  perplexing. 
Usually  two  small  vena)  comites  accompany  the  artery,  while  the  main 
vein  lies  on  the  hyo-glossus  ;  occasionally  it  lies  under  it,  with  its 
artery.  Billroth  {Clinical  Surgery,  p.  113),  who  has  tied  the  lingual 
artery  twenty-seven  times,  tied  the  vein  for  the  artery  in  one  case,  as 
was  verified  at  the  necropsy.  "  Every  surgeon  knows  the  difficulty  of 
tying  the  lingual  artery  in  old  people  ;  the  vessel  lies  so  deep  that  it 
is  very  difficult  to  distinguish  it  from  thick-coated  distended  veins, 
especially  when,  owing  to  heart  disease — as  in  this  case — the  veins 
pulsate.  Never  previously  had  I  met  with  a  lingual  vein  of  such 
thickness."  6.  Abnormal  position  of  the  lingual  artery  itself.  This 
is  rare,  but  the  arter}''  may  lie  higher  than  usual ;  it  may  pierce  the 
hyo-glossus ;  occasionally  one  lingual  is  minute  or  absent.  7.  The 
submaxillar}'  gland  may  be  unusually  large  and  occupy  much  of  the 
space  between  the  jaw  and  the  hj'oid  i)one. 

ii.  If  the  vessel  cannot  be  found  on  the  hyo-glossus,  or  if  the  con- 
dition of  the  soft  parts  is  such,  owing  to  cellulitis,  matting,  or  enlarge- 
ment of  glands,  as  to  prevent  any  attempt  being  made  here,  the  surgeon 
must  cut  down  upon  the  first  part  either  by  an  incision  similar  to  the 
above  but  less  curved,  and  running  from  the  centre  of  the  h3'oid  bone 
just  above  the  great  cornu  to  the  anterior  border  of  the  sterno-mastoid, 
or  by  one  similar  to  that  used  for  ligature  of  the  external  carotid,  with 
its  centre  opposite  to  the  hyoid  bone. 

The  difficulties  are  not  great.  It  needs  only  to  remember  that — 
I.  The  artery  itself  is  not  constant  in  position  here,  varieties  occurring 
frequently  in  the  height  at  which  it  comes  off  from  the  external  carotid, 
whether  alone,  or  in  common  with  the  facial.  2.  Lai'ge  veins — e.g., 
the  lingual  and  facial — will  certainly  be  present. 

LIGATURE    OF    THE    COMMON    CAROTID   (Fig.  269). 

Indications. 

I.  In  wounds  of  the  trunk  itself.  Owing  to  the  rapidly  fatal  issue 
of  such  injuries,  the  surgeon  is  not  often  called  upon  to  meet  them. 
Cases  indicating  ligature  for  wounds  of  the  trunk  may  be  grouped  as 
follows  :  (a)  for  immediate  haemorrhage  ;  {h)  for  secondary  haemorrhage ; 
(c)  for  gunshot  injuries. 

(a)  For  Immediate  Hcemorrhage. — Ligature  of  the  common  trunk  is 
here  rai'ely  called  for,  as  above  stated.  In  civil  jDractice,  such  cases  may 
occasionally  occur  in  cut-throat.  If  the  surgeon  arrive  in  time,  he 
should  arrest  the  haemorrhage,  while  waiting  for  assistance,  by  thrust- 
ing one  or  more  fingers  into  the  wound,  and  making  pressure  on  the 
bleeding  point,  remembering  that  but  slight  force  is  required  if  the 
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pressure  is  on  the  right  spot.  If  tlie  patient  has  to  be  removed  any 
distance,  finger  pressure  must  be  kept  up,  or  the  wound  plugged  with 
a  sterilised  sponge  or  aseptic  gauze,  and  the  head  kept  rigidly  still. 
Pressure  with  a  finger  or  with  a  sponge  on  a  holder  should  be  kept 
up  on  the  bleeding  point  while  the  wound  is  enlarged,  and  the  opening 
in  the  carotid  secured  by  ligatures  placed  above  and  below  it. 

Mr.  Butcher,  in  a  case  of  suicidal  cut-throat  implicating  the  common  carotid,  success- 
fully ligatured  the  artery  above  and  below,  the  patient  making  an  excellent  recovery. 

While  on  this  subject,  I  may  refer  to  the  following  case  of  Mr. 
Guthrie's  [Wounds  and  Injuries  of  Arteries,  p.  78),  which  shows  that 
if  the  carotid  is  wounded,  though  not  opened,  it  is  best  to  apply 
ligatures  above  and  below. 

In  a  case  of  attempted  suicide,  the  cut  was  deepest  on  the  left  side,  having  laid  bare 
the  left  carotid  and  wounded  the  internal  jugular.  "  The  opening  into  the  vein  being 
distinct,  I  passed  the  point  of  a  tenaculum  through  the  edges  made  by  the  cut  into  it, 
and,  drawing  them  together,  passed  a  single  silk  thread  around  so  as  to  close  the  opening 
without  destroying  the  continuity  of  the  vessel.  The  ends  of  the  ligature  were  cut  off 
close  to  the  knot.  The  carotid  was  then  clearly  seen  by  the  side  of  the  vein,  having  a 
transverse  mark  or  cut  upon  it,  which  did  not  appear  to  penetrate  beyond  the  middle 
coat ;  and,  after  due  consideration,  it  was  presumed  that  this  wound  might  heal  without 
requiring  a  ligature  to  be  placed  upon  the  artery.  On  the  eighth  day  arterial  htemor- 
rhage  took  place,  and,  on  opening  the  wound,  it  came  evidently  from  that  part  of  the 
carotid  which  had  been  cut.  I  placed  a  ligature  upon  the  common  carotid  immediately 
below  this  opening,  but  the  flow  of  blood  was  scarcely  diminished  in  quantity  by  it,  in 
consequence  of  the  reflux  from  the  head.  On  attempting  to  apply  another  ligature 
above  the  opening,  I  found,  as  I  had  before  suspected  from  the  situation  of  the  wound, 
that  it  was  immediately  below  the  division  of  the  common  into  the  external  and 
internal  carotids.  The  hemorrhage  ceased  on  placing  a  ligature  on  the  external  carotid, 
and,  as  the  patient  was  greatly  exhausted,  I  refrained  from  tying  the  other.  The 
bleeding  did  not  return,  but  he  died  the  next  morning  from  weakness."  At  the  necropsy 
the  internal  jugular  was  found  pervious,  and  without  a  mark  indicating  where  the 
ligature  had  been  applied.  The  origin  of  the  internal  carotid  was  filled  for  about  a 
quarter  of  an  inch  with  a  soft  clot,  the  wound  in  the  common  carotid  was  exactly  below 
its  bifurcation,  and  Mr.  Guthrie  thought  that  the  ligature  on  the  external  carotid  might 
have  been  sufficient.* 

Mr.  Guthrie  mentions  {loc.  su2)ra  cit.,  p.  79)  another  case  in  which  the  common  carotid 
was  wounded  by  a  penknife,  and  the  hasmorrhage  arrested  by  tying  the  vessel  above  and 
below  the  wound. 

(h)  For  Secondary  Hcemorrhage. — A  remarkable  instance  of  punc- 
tured wound  of  the  common  carotid  in  which  the  vessel  was  tied  for 
secondary  haemorrhage,  in  the  pre-Listerian  era,  is  thus  recorded  by 
Mr.  Durham  (System  of  Surgery,  vol.  i.  p.  739)  : — 

A  child,  aged  9,  was  wounded  with  glass,  owing  to  an  explosion  of  hydrogen  gas. 
When  admitted  into  Guy's  Hospital,  under  the  care  of  Mr.  Hilton,  the  child  was  cold 
and  blanched,  but  the  bleeding,  which  had  been  profuse,  had  entirely  ceased.  There 
was  a  wound  about  an  inch  long  "  in  the  left  carotid  region."  On  the  eighth  day  after 
the  accident  haemorrhage  recurred,  and  the  common  carotid  was  tied.  Nine  days  later 
slight  bleeding  took  place,   but   was    arrested    by   plugging   the   wound   with   sponge. 


*  This  would  appear  very  doubtful,  owing  to  the  freeness  of  the  collateral  cerebral 
circulation,  and  the  readiness  with  which  a  reflux  current  along  the  internal  carotid  is 
established. 


LIGATURP:    ok    TIIK   common    carotid.  751 

Repeated  cpistaxis  oocniire<l,  wliicli  wcakenod  tho  diild  perceptibly.  The  sloughs 
became  very  offensive,  but  there  was  no  further  bleeding  from  tlie  wound  for  eighteen 
days,  when  a  considerable  fpiantity  was  lost.  The  child  gradually  sank,  and  died  six 
weeks  after  the  accident. 

At  the  necropsy  the  common  carotid  was  found  to  have  been  traversed  by  a  sharp- 
pointed  fragment.  liehind  the  wounded  vessel  was  an  abscess  implicating  the  sym- 
pathetic. Mr.  Durham  thought  that  if  a  ligature  had  been  applied  on  the  distal  as 
well  as  on  the  proximal  side  the  child's  life  would  have  been  saved. 

Another  case  of  secondaiy  htemorrhage  has  been  recorded  by  Mr. 
Ilivington  {Trans.  Med.-Chir.  Soc,  vol.  Ixix.  p.  63).  This  paper,  like 
several  others  by  the  same  writer,  is  replete  with  valuable  inforniatioii 
and  interesting  facts.  It  is  an  excellent  instance  of  the  way  in  which 
the  carotid  may,  at  any  time,  be  wounded  from  within,  and  not  from 
outside,  by  a  foreign  body  penetrating  the  pharynx. 

A  boy,  aged  9,  six  days  after  swallowing  a  small  plaice-bone,  was  admitted  into  the 
London  Hospital  with  stiffness  and  tenderne-ss  of  the  neck,  a  small  tender  lump  on  the 
left*  side  opposite  to  the  cricoid  cartilage,  profuse  salivation,  and  inability  to  swallow 
solid  footl.  On  the  ninth  and  the  eleventh  day  haemorrhage  took  place,  on  the  latter 
occasion  to  half  a  pint.  The  following  account  of  the  operation  by  which  the  injured 
vessel  was  found  and  secured  will  be  most  instructive  to  every  operating  surgeon,  owing 
to  the  difficulties  which  presented  themselves. 

An  incision  was  made  along  the  edge  of  the  sterno-mastoid  for  several  inches.  The 
muscle  was  found  glued  to  the  subjacent  parts  by  recent  adhesions.  Above  the  anterior 
belly  of  the  omo-hyoid  was  a  dark  patch  about  the  size  of  a  fourpenny  piece,  caused 
by  extravasated  blood  looming  through  the  fascia.  The  fascia  over  the  large  vessels 
being  divided,  a  probe  was  passed  down  into  a  cavity  containing  clot  hollowed  out 
behind  the  vessels  and  on  the  inner  side.  Owing  to  the  uniform  discoloration  of  artery, 
vein,  nerves,  fascia,  and  areolar  tissue  by  the  extravasated  blood,  the  structures  met  with, 
being  all  dark  and  equally  stained,  could  scarcely  be  recognised.  The  descendens  noni 
could  not  be  seen,  nor  the  vagus  distinguished,  though  carefully  looked  for.  More  clots 
being  turned  out  from  the  cavity,  in  one  of  these  the  fish-bone  was  found.  A  gush  of 
blood  which  took  place,  evidently  from  the  distal  end,  was  arrested  partly  by  pressure 
and  partly  by  puUing  forward  the  vessels  with  a  blunt  hook.  The  wounded  vessel  being 
found,  a  ligatm-e  was  passed  closely,  as  was  thought,  around  it,  both  above  and  below 
the  seat  of  injury.  Owing  to  the  danger  of  subjecting  the  patient  to  a  further  loss  of 
blood,  there  was  no  time  to  make  a  prolonged  dissection,  and  it  was  thought  prudent  to 
divide  the  artery  at  the  seat  of  the  wound  to  make  sure  that  no  branch  was  given  off 
between  the  ligatures.  When  this  was  done,  some  nerve-fibres  were  recognised  on  the 
cut  section,  and  the  question  arose  whether  these  were  the  descendens  noni  or  the  vagus. 
As  they  were  in  front  of  the  vessel,  closely  adherent,  and  apparently  scarcely  numerous 
enough  for  the  vagus,  it  was  concluded  that  they  belonged  to  the  descendens  noni,  and 
no  attempt  was  made  to  disengage  the  nerve  or  to  unite  its  extremities.  It  was  proved, 
later  on,  that  this  nerve  was  the  vagus,  which,  instead  of  lying  between  and  behind  the 
artery  and  vein,  took,  or  had  been  pressed  into,  an  unusual  position  in  front  of  the 
artery,  and,  owing  to  the  inflammation  induced  by  the  injuiy,  had  become  firmly 
adherent  to  the  vessel  for  some  little  distance  above  and  below  the  aperture  in  the 
artery.  Externally  the  nerve  was  stained  of  the  same  dark  colour  as  the  artery,  and 
only  in  the  centre,  after  section,  were  the  white  nerve-fibres  to  be  recognised.  The 
patient  dietl  ten  days  after  the  operation,  having  shown  no  evidence  of  ill  effects  from 
the  divided  vagus,  save  perhaps  slight  cough  and  difficulty  in  swallowing.  Two  gangrenous 
abscesses  in  the  left  half  of  the  brain,  which  were  probably  already  in  progress  prior  to 
the  operation,  were  the  cause  of  death, 

*  The  left  common  carotid  is  more  exposed  to  danger  in  these  cases  from  the  passing  of 
the  oesophagus  somewhat  to  this  side. 
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(c)  Division  of  the  Common  Carotid  by  gunshot  injuries  is  usually 
fatal  at  once,  as  in  two  cases  recorded  in  Circular  No.  3  of  the  War 
Department,  Washington,  1871. 

2.  In  aneurysm  of  the  carotid.  AVhen  an  undoubted*  aneurysm  of 
this  vessel  exists,  and  is  increasing  in  spite  of  pressure,!  or  where  this 
cannot  be  made  use  of,  the  artery  should  be  tied,  on  the  cardiac  side 
of  the  aneurysm  if  possible,  or,  failing  this,  distally. 

The  mortality  after  ligature  of  the  common  carotid  for  aneurysm 
has  been  hitherto  high.  Thus  Mr.  Johnson  Smith  (loc.  sujyra  cit.), 
quoting  from  the  tables  of  M.  Lefort,  I  gives  twenty-one  as  fatal  out  of 
forty-seven  cases  of  proximal  ligature.  Mr.  Barwell  §  considers  a  little 
over  25  per  cent,  to  be  the  mortality  in  cases  of  aneurysm  proper. 
Whichever  of  these  estimates  is  correct,  in  the  future  the  mortality 
should  be  much  reduced  by  the  advantages  of  aseptic  surgery  and 
modern  ligatures.  The  chief  dangers  to  be  guarded  against  ai-e 
suppuration  of  the  sac  and  haemorrhage,  brain  and  lung  complications, 
and  haemorrhage  from  the  site  of  ligature.  These  are  alluded  to  more 
fully  below  (p.  766). 

The  old  operation  for  carotid  aneurysm  is  described  at  p.  764. 

Dr.  Mendes,  of  Bahia,  advocates  {Rev.  de  Chir.,  April,  1905)  extir- 
pation of  ordinary  aneurysm  of  the  common  carotid,  and  recites  two 
cases  in  which  this  step  was  successful.  In  neither  case  is  the  report 
as  full  and  precise  as  is  usually  the  case  with  French  surgeons. 

The  patients  were  62  and  42.  In  the  first  the  history  was  one  of  sixteen  months.  The 
aneurysm  was  as  large  as  a  mandarin,  its  upper  limit  apparently  blending  with  the  parotid. 
An  incision  having  been  made  from  the  lobule  of  the  ear  to  just  above  the  clavicle,  a  pre- 
liminary ligature  was  placed  around  the  lower  part  of  the  artery.  The  vagus  was 
separated  with  difficulty  from  the  sac.  In  the  attempt  to  get  above  the  upper  extremity 
of  the  sac,  which  reached  as  high  as  the  mastoid  and  appeared  to  enter  the  skull,  a  tear 
was  made  in  the  sac  leading  to  profuse  hsemorrhage,  stopped  at  once  by  tightening  the 
preliminary  ligature.  The  account  of  the  steps  taken  at  this  critical  stage  is  brief  and 
very  obscure.  A  ligature  was  thrown  round  the  upper  part  of  the  sac,  and  this  was  cut 
through  2  cm.  below  the  ligature.  The  cut  end  was  then  closed  by  sutures.  The 
sac  must  either  have  collapsed,  or  forcipressure  must  have  been  employed.  The  rest  of 
the  sac  and  the  vessel  down  to  the  first  ligature  were  then,  presumably,  removed.     But  no 

*  It  is  well  known  that  this  aneurysm  is  diagnosed  more  frequently  than  it  is  really 
found  to  exist,  owing  to  the  closeness  with  which  a  carotid  aneurysm  is  simulated  by 
some  varicosity  of  the  artery  at  its  bifurcation,  glandular  and  other  tumours  lying 
over  it,  and,  in  the  root  of  the  neck,  other  aneurysms — e.g.,  of  the  innominate,  aorta, 
and  subclavian.  Few  surgeons  will,  I  think,  agree  with  the  statement  of  Mr.  Johnson 
Smith  (^JDict.  of  Surg. ,  vol.  i.  p.  235)  that  carotid  aneurysm  occurs  "  about  as 
often  as  subclavian  aneurysm,  and  with  greater  frequency  than  aneurysm  of  the 
axillary  artery." 

t  This  may  be  applied  to  the  artery  or  the  sac,  or  both.  In  the  former  case  the 
artery  should  be  compressed  above  the  transverse  process  of  the  sixth  cervical  vertebra, 
to  avoid  making  pressure  on  the  vertebral  at  the  same  time.  If  pain,  vertigo,  sickness, 
&c.,  prevent  a  fair  trial  of  digital  pressure,  an  auEesthetic  may  be  tried,  but,  as  Mr. 
Barwell  points  out  {Encgcl.  of  Surg.,  vol.  iii.  p.  498),  there  may  be  much  difficulty  in 
deciding  how  far  the  syncope,  &c.,  which  may  be  present  are  due  to  the  ansesthetic  or  to 
the  pressure.  Another  means  of  keeping  up  pressure  on  the  common  carotid  is  that  sug- 
gested by  Rouge,  in  which,  the  sterno-mastoid  being  relaxed,  the  surgeon  insinuates  his 
fingers  behind  one  border  and  his  thumb  behind  the  other  border  of  the  muscle,  and  thus 
compresses  the  artery  between  them. 

I  Gnz.  Held.,  1864  and  1868.  §  Loc.  supra  cit.,  p.  503 
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details  are  given  nii   tliis  point,  nor  wlietlicr  the  internal  earotid  was  involved.      The 
patient  recovered  and  was  well  fourteen  months  later. 

In  the  second  case,  which  was  of  eleven  months  duration,  the  swelling,  the  size  of  a  fist, 
occupied  the  upper  two-thirds  of  the  carotid  region.  The  common  carotid  was  tied  low 
down,  and  divided  between  the  ligature  and  a  pair  of  forceps.  A  tear  ma<le  in  the 
internal  ju<,'ular  vein  during  the  separation  of  the  sac  was  sutured.  Great  difficulty  was 
met  with  in  getting  above  the  upper  end  of  the  sac,  which  was  intimately  blended  with 
the  parotid.  It  is  to  be  gathered  that  a  ligature  w.as  finally  placed  above  the  sac,  which 
reached,  in  this  case  also,  as  high  as  the  mastoid.  Mere,  again,  no  details  are  given  where 
they  are  most  needed.     The  patient  recovered. 

3.  Tn  aneurysm  of  the  innominate  or  aortic  arch.  The  question  of 
the  advisahility  of  ligaturing  the  carotid,  either  together  with  the  suh- 
chivian  or  alone,  especially  in  the  case  of  the  left  common  carotid,  is 
considered  in  the  treatment  of  thoracic  aneurysm  (p.  811). 

4.  In  orbital  aneurysm,  where  the  symptoms  are  becoming  aggravated, 
or  where  pressure  has  failed,  or  where  it  cannot  be  endured,  even  inter- 
mittently, for  a  few  minutes  only  at  a  time,  and  where  galvano-puncture 
and  injection  of  coagulating  fluids  are  set  aside  owing  to  their  uncer- 
tainty and  riskiness.*  It  would  probably  be  well  to  tie  and  resect  any 
especially  enlarged  veins  at  the  inner  angle  of  the  orbit  at  the  same 
time  {vide  infra). 

Of  fifty-three  cases  (Rivington,  loc.  supra  cit.),  viz.,  twenty-one  idio- 
pathic and  thirty-two  traumatic,  in  which  the  common  carotid  was  tied, 
thirteen  of  the  former  were  cured,  and  seventeen  of  the  latter.  The 
above  writer,  speaking  of  this  mode  of  treatment,  says  it  is  "at  present 
the  most  successful  and  satisfactory  means  of  treating  orbital  aneurysm. 
It  should  not  be  practised  on  patients  advanced  in  years,  or  on  those 
with  heart  disease,  or  evident  atheromatous  degeneration  of  arteries." 
The  later  statistics  of  Bodon,  quoted  by  Dr.  Murray  {loc.  infra  cit.),  con- 
firm the  success  of  ligature  of  the  common  carotid  in  this  disease  if 
the  arteries  are  healthy.  He  collected  in  i8gg  fifty-eight  cases  of 
traumatic  exophthalmos  treated  by  ligature  of  the  common  carotid. 
Twenty-six  were  cured,  twenty  improved,  six  were  not  improved,  and 
six  died  chiefl}'  from  infective  causes  and  haemorrhage,  conditions  less 
likely  to  occur  at  the  present  time.  Bodon  also  collected  six  cases  in 
which  both  common  carotids  were  tied  without  any  deaths,  and,  with 
one  exception,  cure  or  improvement. 

Dr.  F.  W.  Murray  reports  a  case  with  many  points  of  interest  {Ann. 
of  Surg.,  March,  1904).  Thus,  while  the  blow  had  been  on  the  left  side 
of  the  head,  it  is  probable  that  both  internal  carotids  had  been  ruptured, 
as  the  exophthalmos,  &c.,  were  marked  on  both  sides.  The  left 
common  carotid  was  tied  three  months  after  the  injury,  a  step 
followed  by  great  relief  on  both  sides.  A  year  and  a  half  later  the 
exophthalmos  had  reappeared,  being  most  marked  on  the  left  side ;  the 
sub-conjunctival  veins  were  engorged,  and  the  supra-orbital  vein  was 
much  enlarged.  Pulsation  had  returned  in  the  external  carotid  and 
superior  thyroid  arteries.     Dr.  Murray  considered  that  this  indicated 

*  Mr.  Rivington  {Diet,  of  Surg.,  vol.  ii.  p.  131)  speaks  thus  of  injection  :  "  It  is  more 
painful  than  ligature,  and  probably  involves  more  risk  to  vision,  as  it  may  set  up  inflamma- 
tory mischief  in  the  loose  areolar  tissue  around  the  veins,  which  may  spread  to  the  cornea. 
It  may  also  effect  so  much  coagulation  as  to  interfere  with  the  requisite  supply  of  blood 
for  the  maintenance  of  the  ocular  tissues." 
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complete  return  of  the  collateral  circulation  and  increase  in  the  pres- 
sure in  the  cavernous  sinuses,  and  that  it  would  have  been  wiser  to  tie 
the  internal  carotid.  As  in  two  cases  of  reaj^pearance  of  the  trouble 
resection  of  the  branches  of  the  veins  at  the  inner  angle  of  the  orbit 
has  been  most  successful,  this  step  was  advised,  but  declined  by  the 
patient. 

5.  In  aneur3"sms  of  the  external  or  internal  carotid.  These  are  very 
rare.  Two  cases  of  aneurysm  of  the  former  vessel  have  been  published 
in  recent  years : 

Mr.  Morris  (^Med.-Chir.  Trans.,  vol.  Ixiv.  p.  i)  recorded  one  in  which,  after  failure  of 
ligature  of  the  common  carotid,  the  old  operation  of  incising  the  sac  was  performed,  and 
ligatures  placed  on  the  facial  and  lingual  arteries,  and  upon  the  main  trunk  of  the  external 
carotid  above  the  sac,  with  ultimate  recovery. 

The  second  case  was  published  by  Mr.  Heath  (ibid.,  vol.  Ixxxiii.  p.  6g)  in  order  to  prove 
that  ligature  of  the  common  carotid  alone  is  sufficient  to  cure  some  cases  of  aneurysm  of 
the  external  carotid. 

The  occurrence  of  aneurysm  here  in  a  woman,  aged  23,  was  accounted  for  by  the  state 
of  the  cardiac  valves  and  the  liability  for  embolism  to  occur  in  consequence  of  detachment 
of  a  vegetation.  There  was  a  smooth,  round,  pulsating  swelling  just  below  the  right 
mastoid  process,  reaching  down  to  about  the  level  of  the  upper  border  of  the  thyroid 
cartilage.  It  had  the  size  and  shape  of  half  a  small  orange.  The  right  tonsil  was  some- 
what pushed  inwards,  the  right  temporal  pulse  was  markedly  weaker  than  the  left,  and 
the  tongue  deviated  much  to  the  right,  the  right  half  being  a  good  deal  wasted.  The 
common  carotid  was  tied,  and  the  wound  healed  ;  pulsation  in  the  aneurysm  had  stopped 
on  the  tenth  day,  and  on  the  eighteenth  the  sac  was  smaller  and  quite  hard.  All  seemed 
to  be  doing  well  till  the  thirty -third  day  after  the  operation,  when  loss  of  speech  occurred 
somewhat  suddenly,  followed  by  right  hemiplegia,  and  death  on  the  thirty -fifth  day,  this 
being  brought  about  by  cerebral  embolism  taking  place  through  the  left  carotid,  the 
aneurysm  being  solidified  throughout. 

Aneurysm  of  the  internal  carotid  is  equally  rare. 

The  following  is  a  brief  abstract  of  such  a  case  (Dr.  Wyeth,  Annals  of  Surgery,  August, 
1887,  p.  114),  in  which  the  common  and  external  carotids  were  tied,  together  with  the 
superior  thyroids,  successfully. 

The  internal  trunk  was  afEected  with  atheroma  to  such  an  extent  that  the  ligature  could 
not  be  applied  to  this  vessel.  The  operation  was  performed  July  24,  1883.  The  tumour 
rapidly  diminished  in  size,  the  patient  leaving  the  hospital  on  the  twenty-ninth  day  after 
the  operation.     She  was  living  and  well  four  years  after  the  above  date, 

6.  In  arterio-venous  aneurysms.  This  matter  has  recently  received 
additional  attention  from  the  origin  of  these  aneurysms  in  wounds  by 
small  bullets  of  high  velocity.  The  experience  of  Mr.  G.  H.  Makins, 
C.B.,  on  this  subject  has  been  already  given  (p.  168).  In  the  Journal 
of  the  Royal  Army  Medical  Corps,  June,  1905,  this  authority  gives  the 
further  history  of  five  cases  of  the  arterio-venous  aneurysm  of  the  neck, 
and  draws  the  following  conclusions  :  (a)  A  special  difficulty  met  with 
in  the  neck  is  the  exact  localisation  of  the  point  of  communication. 
Thus  in  the  cases  detailed  in  the  above  paper  there  was  a  doubt  in 
one  whether  the  common  carotid  or  the  inferior  thyroid  was  the  arterj'^ 
implicated,  in  another  whether  one  or  two  of  the  carotids  were  invaded; 
in  two  others  the  localisation  to  either  the  innominate,  carotid,  or 
subclavian  had  to  be  considered ;  and  in  the  fifth  case  time  alone 
allowed  the  carotid  to  be  definitely  fixed  upon  as  the  wounded  trunk. 
{b)  In  considering  a  local  operation,  the  risk  to  the  cerebral  cii'culation 
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of  simnltaiu'ous  ligrtture  of  both  carotid  artery  and  internal  jiij^'ular  has 
to  be  considered,  (c)  The  extreme  severity  of  the  operation  itself,  as 
jnd<,'ed  by  recorded  cases,  seems  to  render  the  local  incision  of  the 
aneurysm  inadvisable,  except  under  circumstances  of  extreme  urf^ency. 
{(l)  Mr.  ]\Iakins*  "own  view,  therefore,  is  in  favour  of  all(;\vin{.(  time  for 
the  consolidation  and  contraction  of  the  sac,  and  then  the  application 
of  a  proximal  ligature  when  practicable,  in  all  cases  involving  the  great 
vessels  of  the  neck."  It  is  pointed  out  by  Mr.  Makins  that  the  five 
cases  illustrate  the  tendency  to  spontaneous  cure  exiiibited  by  aneurysms 
resulting  from  wounds  of  healthy  vessels.  In  the  two  in  which  a 
proximal  ligature  was  applied  to  the  common  carotid,  seven  and  six 
weeks  after  the  injury,  recovery  was  ultimately  so  complete  that  both 
the  officers  returned  to  active  service. 

7.  In  hfemorrhage  caused  by  ulceration  of  the  throat  after  scarlet 
fever. 

This  is  a  rare  but  most  dangerous  complication  of  ulceration  of  the 
throat,  and  is  usually  brought  about  either  by  sloughing  of  the  soft 
parts,  or,  as  in  the  case  mentioned  below,  by  the  opening  of  an  artery 
or  vein  into  an  abscess  cavity. 

My  old  friend  Dr.  Mahomed  communicated  a  case  to  the  Clinical  Society  (^Tram., 
vol.  ivi.  p.  21)  in  which  this  complication  occurred  in  a  patient  aged  21.  Secondary  sore 
throat,  after  an  ordinary  convalescence,  was  noticed  on  the  fifty-fourth  day,  with  much 
swelling  on  the  left  side  of  the  neck,  followed  by  severe  bleeding  (to  40  ounces)  from  the 
mouth  on  the  fifty-eighth  day.  The  left  common  carotid  was  tied  by  Mr.  Pepper  on  the 
fifty-ninth  day.  Five  and  a  half  ounces  of  pus  were  brought  up  soon  after  the  opera- 
tion, and  the  swelling  of  neck  and  pharynx  subsided,  a  good  recovery  ultimately  taking 
place. 

The  common  carotid  was  selected  for  ligature  in  preference  to  the 
external,  since  it  allowed  the  operation  to  be  performed  quite  clear  of 
the  infiltrated  tissues,  and  thus  conferred  a  greater  immunity  from 
secondary  haemorrhage.  Moreover,  had  the  original  bleeding  come 
from  the  ascending  pharyngeal,  ligature  of  the  external  carotid  might 
have  failed  to  arrest  it,  as  the  place  of  origin  of  the  former  vessel 
is  variable. 

The  next  series  of  cases,  8  to  11,  may  call  for  ligature  of  the  external 
carotid  rather  than  of  the  common  trunk.  With  reference  to  them  it 
must  be  remembered  that  ligature  of  the  common  carotid  must  be 
resorted  to,  not,  as  has  too  often  been  the  case,  on  account  of  the 
greater  facility  with  which  this  vessel  can  be  tied,  but  only  when  the 
state  of  the  patient  or  the  condition  of  the  parts  either  primarily,  from 
an  anatomical  point  of  view,  or,  later  on,  after  secondary  hfemorrhage, 
does  not  admit  of  tying  the  external  carotid  itself.* 

8.  In  incised  or  punctured  wounds  near  the  angle  of  the  jaw. 

In  these  cases,  as  in  those  below,  a  correct  diagnosis  as  to  the  vessel 
or  vessels  injured  is  b}'  no  means  easy  when  a  sharp  weapon  has  passed 
obliquely  and  deeply  behind  the  angle  of  the  jaw.  By  such  a  wound 
either  the  external  or  the  internal  carotid  or  some  branches  of  the  former 
may  be  laid  open.     A  careful  dissection  can  alone  clear  up  the  source 

*  In  some  of  these  cases  the  hsemorrhage  may  be  arrested,  and  the  dangers  of  tying  the 
common  carotid  avoided,  by  the  temporary  closure  of  this  vessel  by  a  loop  of  stout  catgut, 
applied  as  at  pp.  762,  768. 
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of  the  bleeding,  and,  whenever  it  is  possible,  this  should  be  resorted 
to ;  where  the  circumstances  do  not  admit  of  this,  the  surgeon,  relying 
upon  the  extreme  rarity  of  injury  to  the  internal  carotid  from  its  pro- 
tected position,*  will  be  abundantly  justified  in  trying  the  external 
carotid.  Ligature  of  the  common  trunk  is  less  reliable,  though,  if 
resorted  to  on  account  of  its  simplicity,  it  may  be  defended  by  cases 
like  those  briefly  alluded  to  by  Mr.  Le  Gros  Clark  {Led.  on  Surg. 
Diagnosis,  Shock,  and  Visceral  Lesions,  p.  222),  in  which  he  successfully 
tied  the  common  carotid  for  profuse  arterial  haemorrhage  due  to  stabs 
near  the  angle  of  the  jaw  : 

"The  injury  was  inflicted  in  the  same  way,  and  with  the  same  form  of  instrument,  in 
both  instances — a  pointed  table-knife  was  plunged  downwards  and  inwards  behind  the 
angle  of  the  jaw.  The  bleeding  was,  in  each  case,  controlled  only  by  direct  pressure  with 
the  fingers  in  the  wound  ;  and  whilst  this  pressure  was  maintained  I  tied  the  artery.  Not 
an  untoward  symptom  accompanied  or  followed  either  of  these  operations." 

On  the  other  hand,  cases  of  penetrating  wounds  near  the  angle  of 
the  jaw,  ending  fatally  from  hemorrhage  after  ligature  of  the  common 
carotid,  will  be  found  published  by  Mr.  Travers  (Med.-Chir.  Trans., 
1827,  p.  165),  and  Mr.  Partridge  {Lancet,  1864,  vol.  i.  p.  659). 

g.  In  punctured  wounds  through  the  mouth. 

Here,  too,  the  common  carotid  has  been  tied  in  some  cases  successfully, 
while  in  others  this  step  has  been  followed  by  repeated  haemorrhages 
and  death. 

The  following  case  may  be  quoted  as  an  instance  of  the  former 
result : 

A  child  fell  while  holding  the  sharp  end  of  a  parasol  in  his  mouth,  the  point  being 
thrust  forcibly  to  the  back  of  the  fauces  and  very  nearly  coming  through  the  skin  at  the 
side  of  the  neck.  Considerable  haemorrhage  occurred  at  once,  and  also  about  a  week  later. 
Ten  days  later  a  gush  of  arterial  blood  followed  on  coughing.  The  common  carotid  artery 
was  tied,  and  the  case  ended  successfully. f 

On  the  other  hand,  cases  ending  fatally  after  ligature  of  the  common 
carotid  for  hsemorrhage  following  punctured  wounds  of  the  mouth  will 
be  found  recorded  by  Mr.  Vincent,!  Mr.  Arnott  {Lancet,  1864,  vol.  i. 
p.  135),  and  Mr.  Morrant  Baker  {St.  Barth.  Hosp.  Rep.,  1876, 
p.  163). 

10.  In  hsemorrhage  from  carcinoma  of  the  mouth — e.g.,  tongue  or 
fauces. 


*  Mr.  Cripps  (^Med.-Chir.  Trans.,  vol.  Ixi.  p.  235)  shows  that,  out  of  eighteen  cases  in 
which  the  bleeding  vessel  was  identified,  the  internal  carotid  was  found  only  to  have  been 
wounded  twice  alone,  and  once  in  conjunction  with  the  external. 

t  The  case  was  under  the  care  of  Mr.  Johnson  at  St.  George's  Hospital.  It  is  quoted  by 
Mr.  Durham  (_Syst.  of  Surg.,  vol.  i.  p.  745). 

X  Med.-Chir.  Trans.,  vol.  xxix.  p.  38.  In  this  case  the  bifurcation  of  the  right  common 
carotid  had  been  punctured  by  a  bit  of  broken  tobacco-pipe  from  within  the  mouth. 
Sloughy  cellulitis  set  in,  and  hemorrhage  took  place  from  the  mouth  a  week  after  the 
accident.  This  was  arrested  by  ligature  of  the  common  carotid,  but  recurred  on  the 
second,  and  again,  fatally,  on  the  fifth  day  after  the  operation.  Mr.  Vincent  points  out 
that  if  the  bit  of  tobacco-pipe  had  been  discovered  and  removed,  fatal  hfemorrhage  must 
have  followed  instantly,  as  the  artery  was  not  only  wounded,  but  plugged,  by  the  foreign 
body. 
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Tliis  subject  is  iilhuled  to  at  p.  746.  It  would  ho  bettor  sui'f^'ery  to  tie 
the  lin^uiil  in  the  case  of  tongue  cancer,  or,  if  the  growth  be  farther 
back,  to  (leal  with  the  external  carotid  (p.  772)  and  ascending  pharyn- 
geal, and,  only  if  this  be  found  inii)ossii)le,  to  ligature  the  common 
trunk. 

II.  In  liicniorrhagc  after  removal  or  incision  of  tonsils  (p.  475),  or 
from  an  abscess  about  a  tonsil. 

These  cases  are  infrequent,  but,  when  they  do  occur,  are,  in  a  large 
pro])ortion  of  instances,  most  dangerous.  The  sources  of  the  ha3mor- 
rhage  are  verv  innnorous,  viz. : — (i)  one  of  the  tonsillar  arteries  ; 
(2)  the  tonsillar  venous  plexus  ;  (3)  the  ascending  pharyngeal ;  (4)  the 
intermil  carotid.  Hiemorrluige  from  the  last  two  is  much  more  likely 
to  occur  in  suppuration  in  or  around  the  tonsil  than  in  wounds  inflicted 
during  operation  on  it. 

The  following  is  a  good  instance  (Mr.  Pitts,  St.  Thomas's  Hasp, 
lieports,  vol.  xii.  p.  131)  of  a  tonsillar  abscess  proving  fatal  from 
hffimorrliage : 

A  man,  ajjcd  39,  was  admitted  with  severe  tonsillar  abscess,  which  soon  burst  with  the 
escape  of  a  little  blood.  About  16  oz.  were  lost  on  the  third  day,  bleeding  again  recurring 
on  ihe  fourth  and  fifth.  The  left  common  carotid  was  now  tied  ;  thirty  hours  afterwards 
22  oz.  were  lost,  and  the  jiatient  died. 

There  was  an  abscess  cavity  around  the  left  tonsil  which  communicated  with  the  left 
internal  carotid  by  an  opening  the  size  of  the  little  finger-nail. 

Mr.  Morrant  Baker  has  recorded  a  case  of  suppuration  around  the 
tonsil  dating  to  an  injury. 

Here  the  vessel  injured  was  the  ascending  pharyngeal,  but  too  short  a  time  elapsed 
between  the  ligature  of  the  common  carotid  and  the  death  of  the  patient  to  sas'  whether 
the  operation  would  have  been  successful. 

A  man.  aged  23,  was  admitted  with  symptoms  of  acute  tonsillitis,  the  parts  being  tense 
elastic,  and  prominent  at  one  spot.  A  puncture  was  only  followed  by  the  escape  of 
blood.  The  patient  now  gave  a  history  of  having  fallen  two  days  before,  when  drunk, 
and  having  grazed  his  throat  with  a  clay  pipe  ;  this  had  been  followed  by  very  little 
bleeding.  The  temperature  went  up  to  io5"'^,  and  arterial  hfemorrhage  occurred  on  the 
third  day  after  admission.  A  probe  passed  through  the  puncture  showed  that  a  consider- 
able cavity  existed  ;  this  was  plugged  with  lint  soaked  in  tr.  ferri  perchlor.  The  next 
day  hajmorrhage  recurred  to  half  a  pint ;  when  ether  was  given,  the  bleeding  again  came 
on,  nearly  suffocating  the  patient.  On  exploring  the  cavity  with  a  finger-tip,  a  bit  of  clay 
pipe  was  withdrawn  ;  the  cavity  was  again  plugged  and  the  common  carotid  tied.  The 
patient  died,  without  rall^'ing,  three  hours  later.  A  wound  was  found  in  the  ascending 
pharyngeal  artery. 

Given  a  case  of  haemorrhage  from  the  tonsil  (whether  from  a  wound 
or  an  abscess)  which  resists  other  treatment,*  including  well-applied 
pressure  kept  up  with  a  padded  stick  inside  the  mouth  and  a  finger 
behind  the  angle  of  the  jaw,  and  the  use  of  one  or  two  sutures  (p.  475), 
the  surgeon  should  tie  the  external  carotid  as  low  down  as  possible, 
placing  a  ligature  on  the  ascending  pharyngeal  as  well,  if  this  vessel 
can  be  identified.     If  the  bleeding  is  from  one  of  the  tonsillar  vessels 

*  Every  care  should  be  taken  throughout  to  keep  the  wound  in  the  tonsil  as  aseptic  as 
possible.  As  bearing  on  the  use  of  iron  perchloride  as  a  styptic,  see  some  remarks  at 
P-  745- 
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it  would  be  tlius  arrested ;  only  if  these  steps  fail  should  the  common 
trunk  be  tied. 

12.  In  haemorrhage  after  operations  on  the  neck  or  jaw.  In  haemor- 
rhage secondary  to  gunshot  injuries. 

In  both  these  cases  the  parts  may  be  so  altered  that  it  is  quite 
impossible  to  find  the  bleeding  point,  and  the  soft  parts  may  be  so 
damaged,  matted  together,  &c.,  that  the  surgeon  may  be  driven  to  tie 
the  common  carotid,  and  to  trust  to  this,  and  to  plugging  the  wound, 
rendered  as  aseptic  as  i^ossible,  with  strips  of  sterilised  iodoform  gauze,* 
and  firm  pressure  over  all. 

13.  To  arrest  the  growth  of  aneurysm  b}-  anastomosis  on  the  side  of 
face,  head,  and  neck. 

The  treatment  of  this  condition  is  discussed  at  p.  769.  It  will  be 
shown  there  that  ligature  of  the  external  carotid  cannot  usually  be 
looked  upon  as  sufficient  without  other  measures,  owing  to  the  free 
anastomosis  between  the  branches  of  the  opposite  vessels.  Still  less  is 
ligature  of  the  common  carotid  likely  to  be  successful,  and  this  step 
should  only  be  resorted  to  when  ligature  of  the  external  carotid  is 
impossible  from  the  disease  extending  too  low  down ;  when,  from  its 
creeping  towards  the  orbit,  or  to  the  back  of  the  upper  jaw,  it  is 
probable  that  there  is  a  free  anastomosis  between  the  branches  of  the 
external  and  internal  carotid  through  the  oi)lithalmic  ;  or  when  the 
ascending  j^haryngeal  is  sure  to  be  involved,  but  this  branch  cannot  be 
separately  ligatured. 

14.  To  arrest  the  progress  of  malignant  growths  which  cannot  be 
oi')erated  on,  or  which  are  recurrent,  and  which  derive  their  blood 
supply  from  the  internal  as  well  as  the  external  carotid. 

This  operation,  first  performed  by  Mott,  is  a  very  proper  one  in  cases 
of  malignant  disease  of  the  antrum,  nose,  &c.,  where  the  growth  cannot 
otherwise  be  attacked  and  is  increasing  very  rapidly,  causing  frequent 
bleeding,  intense  pain,  and  threatening  to  interfere  with  deglutition  and 
respiration.  The  surgeon  must  be  prepared  for  a  good  deal  of  sloughing, 
foetor,  &c.,  as  well  as  shrinking  in  very  vascular  growths  which  have 
begun  to  fungate.  In  this  case,  also,  it  will  be  a  question  as  to  whether 
it  is  wiser  to  ligature  both  external  carotids  or  the  common  carotid. 
The  cases  given  at  pp.  762  and  772  will  help  here.  If  the  common 
carotid  is  tied,  the  opposite  external  carotid  should  be  ligatured  also  at 
the  same  time,  owing  to  the  free  anastomosis,  which  will  bring  blood 
over  from  the  opposite  side.  In  any  case  it  should  be  an  ojieration  to 
be  performed  at  the  patient's  request  after  the  matter  has  been  explained 
to  him,  in  the  hope  that  its  performance  may  lead  to  relief  from  the 
urgent  local  symptoms  of  the  growth,  and  that  life  may  be  brought  to  a 
close,  after  an  interval  of  relief,  by  increasing,  but  less  painful,  asthenia. 

LiXE. — From  the  sterno-clavicular  articulation  to  a  point  midway 
between  the  angle  of  the  jaw  and  the  mastoid  process. 

Guide. — The  above  line  and  the  inner  edge  of  the  sterno-mastoid. 

Relations. — The  common  carotids,  as  far  as  their  relations  in  the 
neck  go,  extend  from  the  sterno-clavicular  articulation  to  the  upper 
border  of  the  thyroid  cartilage,  along  a  line  from  the  above  joint  to  a 
point  midway  between  the  jaw  and  the  mastoid  process. 

*  These  maj-  first  be  soaked  in  formalin  solution  (i  in  500)  or  in  turpentine  (p.  745). 
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In  I'HONT. 

Skin  ;  fasciro  ;  platysnui;  superficial  branches  of  transverse 

cervical  nerve,  and  anterior  jugular. 
Sterno-niastoid,  sterno-liyoid,  sterno-thyroid,  onio-hvoid  ; 

sterno-niastoid  artery, 
Superior  and  niiildle  tliyroid  veins,  and  often  a  connnuni- 

cating  branch  between  anterior  juguhir  and  facial  veins, 

along  the  anterior  border  of  sterno-niastoid. 
Descendens  cervicis,  usually  on  the  siieatli,  sometimes 

within  it. 
Anterior  jugular  vein  (below). 
Sheath. 

Outside.  Inside. 

Internal  jugular  (closer  on  Pharynx, 

left  side).  Larynx. 

Trachea. 
Thyroid  gland  and  vessels. 

Recurrent  laryngeal. 
Common  carotid. 

Behind. 

Rectus  cai^itis  anticus  major. 

Longus  colli.     Scalenus  anticus. 

Inferior  thyroid  artery  and  recurrent  laryngeal. 

Vagus. 

Sympathetic. 

Sheath. 

Operation. — Two  sites  are  usually  described,  according  as  the  vessel 
is  tied  above  or  below  the  omo-hyoid. 

A.  Above  the  Omo-hyoid  (Fig.  269). — Also  known  as  "the  seat  of 
election,"  owing  to  the  greater  facility  with  which  this  operation  is 
usually  performed. 

The  parts  being  sterilised,  the  shoulders  are  sufficiently  raised,  and 
the  chin  at  first  drawn  a  little  upwards,  while  the  head  is  turned  to  the 
opposite  side,*  so  as  to  define  the  anterior  border  of  the  sterno-mas- 
toid.f  The  surgeon,  standing  usually  on  the  same  side,  makes  an 
incision  about  three  inches  long,  with  its  centre  opposite  to  the  cricoid 
cartilage,  in  the  line  of  the  artery,  through  the  skin,  platysma,  and 
fasciae,  exposing  the  anterior  border  of  the  sterno-mastoid.  Any  super- 
ficial veins  are  now  drawn  aside,  or  tied,  before  division,  with  double 
ligatures.     The  deep  fascia  at  the  anterior  border  of  the  sterno-mastoid 

*  Turning  the  head  stronglj-  to  the  opposite  side  should  be  avoided,  as  it  brings  the 
muscle  over  the  artery.  Mr.  Barwell  (^Encycl.  Surg.,  vol.  iii.  p.  498)  gives  the  following 
practical  hint  :  •'  In  certain  aneurysmal  cases  (aortic  and  innominate)  the  etherised  patient 
cannot  breathe  while  his  head  is  thrown  back  ;  the  anassthetiser  is  obliged  to  insist  on 
bending  it  forward,  and  the  operator  has  to  get  at  the  vessel  under  very  trying  cir- 
cumstances, since  in  that  posture  it  lies  much  deeper,  and  the  ramus  of  the  jaw  is  terribly 
in  the  way." 

+  Kot  always  easy  on  the  dead  subject,  or  when  the  parts  are  infiltrated,  as  in  Mr, 
Vincent's  case  (footnote,  p.  756),  or  in  Mr.  Rivington's  (p,  751), 
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is  now  divided,  and  the  cellular  tissue  beneath  opened  up,  usually 
bringing  into  view  the  upper  border  of  tlie  omo-hyoid,  which,  if  in 
the  way,  is  drawn  down  with  a  blunt  hook,  or  divided.  The  edge  of 
the  sterno-mastoid  is  now  drawn  outwards,  and  the  pulsations  of  the 
artery  felt  for  just  below  the  omo-hyoid.*  In  clearing  the  tissues  which 
remain  over  the  vessel,  troublesome  haemorrhage  may  arise  from  the 
superior  and  middle  thyroid  veins,  especially  if  the  respiration  be 
embarrassed  ;  more  rarely  the  sterno-mastoid  artery  is  cut,  and  requires 
a  ligature.  The  sheath  is  next  exposed,  and  opened  well  to  the  inner 
side,  avoiding  the  descendens  cervicis,  which  usually  lies  to  the  front 
and  outer  side  of  the  sheath. 

Other    difficulties   which  may   now  be    met    with    are    an    enlarged 
thyroid    lobe    overhanging   the    artery    or    overlapping    of  it    by    the 

Fig.  269. 


Sui'gical  anatomy  of  the  common  carotid.     (Maunder.) 

internal  jugular  when  much  distended.  The  coats  of  this  vessel  are 
so  thin  that,  if  it  be  much  swollen,  it  is  easily  punctured,  the  result 
being  that  the  wound  is  flooded  with  blood.  It  is  best  avoided  by 
opening  the  sheath  well  to  the  inner  side,  but,  if  it  still  give  trouble, 
it  should  be  drawn  aside  with  a  blunt  hook,  or  pressure  should  be  made 
on  it  by  an  assistant,  in  the  upper  angle  of  the  wound.  If  it  should  be 
opened,  firm  pressure  should  be  made  on  this  spot  with  a  sponge  on  a 
holder,  and  the  artery  tied  at  a  fresh  place  above  or  below.  As  soon  as 
the  ligature  is  tightened  the  hemorrhage  will  cease,  and  firmly  applied 
pressure  outside  the  wound  for  forty-eight  hours  will  suffice  to  pievent 
any  recurrence.  If,  after  wounding  the  vein,  attempts  be  continued  to 
tie  the  artery  at  the  same  j^lace,  the  wound  in  the  vein  is  almost  certain 
to  be  made  larger.     Other  methods  are  to  take  up  the  wound  in  the 

*  If  the  bifurcation  be  a  low  one,  that  vessel  is  chosen  which  on  compression  is  found 
to  be  connected  with  the  disease  or  injury. 
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vein  wifli  m  tciuu'iilmii  miuI  secure  the  ()))eniii^  (if  small)  with  a  purse- 
striiifij  or  other  sutures  of  line  sterilised  silk.  If  these  fiiil,  or  in  the  case 
of  a  larger  wound  in  the  vessel,  this  should  he  secured  hetween  douhle 
lif^atm-es.  See  also  "Treatment  of  Injuries  of  the  Femoral  Vessels" 
(Vol.  II.). 

The  sheath  havin<^  heen  opened  well  to  the  inner  side  with  a  careful 
nick  of  tlie  knife,  the  artery  is  now  cautiously  and  suOiciently  cleaned, 
the  inner  edge  of  the  sheath  heing  held  with  forceps  while  this  side  of 
the  vessel  is  cleaned,  and  then  the  outer  in  the  same  way,  and,  finally, 
the  posterior  aspect,  the  point  of  Watson  Cheyne's  director  heing  kept 
most  scrupulously  in  contact  with  the  vessel  here.*  The  neculle  is  then 
passed  from  without  inwards,  heing  kept  most  carefully  close  to  the 
artery,  especially  hehind,  so  as  to  avoid  including  the  vagus. 

In  this,  as  in  every  other  artery  whose  relations  are  important,  the 
fewer  of  these  relations  that  the  surgeon  sees  the  more  masterly  and 
successful  will  his  operation  he. 

In  a  deeply  lying  artery,  in  addition  to  relaxing  the  parts  V)y  flexing 
forward  the  head  and  depressing  the  chin,  the  sterno-mastoid  nuist  he 
drawn  outwards  jind  the  larynx  inwards  wdth  retractors,  while  the  omo- 
hyoid is  drawn  downwards  with  a  hlunt  hook  or  divided.  The  pulsa- 
tion of  the  artery  is  then  felt  for,  or,  where  this  is  feeble  or  absent,  the 
rolling  of  the  artery  as  a  flat  cord  under  the  finger  is  made  out. 

B.  Ligature  below  the  Omo-hyoid. — Here  the  artery  lies  much 
deeper,  and  has  the  recurrent  laryngeal  nerve  behind  it ;  on  the  left 
side,  the  internal  jugular  vein  lies  very  close  to  the  artery;  on  the 
right,  there  is  a  distinct  interval  between  the  two  vessels. 

The  patient's  head  and  the  operator  being  in  the  same  position  as 
at  p.  759,  an  incision  three  inches  long  is  made  in  the  line  of  the 
artery,  from  below  the  cricoid  cartilage  to  just  above  the  sterno-clavicular 
joint,  exi)osing,  as  before,  the  anterior  edge  of  the  sterno-mastoid. 
This  is  drawn  outwards,  and,  if  needful,  divided  or  detached  below  by 
making  a  short  incision  outwards  along  the  clavicle.  In  this  case  the 
anterior  jugular  vein  must  be  carefully  looked  for  as  it  passes  outwards 
in  the  root  of  the  neck  under  the  sterno-mastoid.  Tlie  depressors  of 
the  hyoid  bone  next  come  into  view ;  of  these  the  sterno-hyoid,  over- 
lying the  broader  sterno-thyroid,  is  certain  to  be  seen.  If  the  omo- 
hyoid is  coming  u})  at  this  level,  it  lies  external  to  the  others.  In 
such  case  it  is  to  be  drawn  out  while  the  other  two  are  pulled  inwards, 
any  of  the  three  being  divided,  on  a  director,  if  needful.  At  this  stage 
one  or  more  of  the  inferior  th3'roid  veins  may  come  into  view,  much 
swollen.  The  pulsation  of  the  artery  being  felt  for,  or  the  flattened 
artery  felt  slipping  beneath  the  finger  when  pressed  upon,  the  sheath 
is  to  be  opened  well  to  the  inner  side,  retractors  usually  being  required 
at  this  stage.  Care  must  be  taken  of  the  internal  jugular,  especially 
on  the  left  side,  as,  if  distended,  it  may  conceal  the  artery. 

When  the  carotid  is  sufficiently  cleaned,  the  needle  is  passed  from 
without  inwards,  avoiding  the  recurrent  laryngeal  nerve  behind  by 
keeping  very  close  to  the    artery. 

•  Opening  the  sheath  on  the  inner  side  and  cleaning  the  vessel  properly  are  the  two 
best  safeguards  against  accidents.  For  a  hint  which  may  be  helpful  in  recognising  the 
artery  on  the  dead  subject,  a  footnote  (p.  76^)  may  be  referred  to, 
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Temporary  liig-ature  of  the  Carotid. — Mr.  Rivington  (p.  768)  and  Sir  F.  Treves 
(^Lancet,  Jan.  21,  1888,  p.  iii)  have  drawn  attention  to  this  method,  believing  that  the 
ligature  of  main  arteries  is  resorted  to  too  often,  as  there  is  sufficient  evidence  to  shov?  that 
in  most  cases  it  is  only  temporary  arrest  of  the  current  that  is  required. 

This  method  should  certainly  receive  a  further  trial,  on  account  of  the  risks  of  cerebral 
mischief  after  ligature  of  the  carotid,  and  also  because,  as  Sir  F.  Treves  says,  pressure 
upon  the  carotid  cannot  be  successfully  maintained  for  a  serviceable  length  of  time. 

The  artery  being  exposed  in  the  ordinary  way,  a  thick  piece  of  soft  catgut  is  passed 
round  it  and  tied  in  a  very  loose  loop.  By  pulling  on  the  loop,  the  blood-current  is  at 
once  arrested,  and  restored  when  the  tension  is  relaxed. 

The  following  are  abstracts  of  the  four  cases  given  by  Sir  Frederick  : 

1.  Probable  Wound  of  Superior  Thyroid  Artery. — A  young  man  was  admitted  with  a 
deep,  profusely  bleeding  wound  about  the  level  of  the  great  cornu  of  the  hyoid.  A  frag- 
ment of  glass  driven  in  by  a  bursting  soda-water  bottle  had  been  removed.  The  patient 
was  blanched  and  almost  insensible.  It  being  "  obviously  useless  to  attempt  to  find  the 
bleeding  point  while  blood  was  welling  up  from  so  deep  a  wound,"  a  temporary  ligature 
was  placed  round  the  common  carotid.  Traction  on  this  arrested  all  bleeding,  and  was 
maintained  for  half  an  hour.  On  relaxing  the  catgut,  no  haemorrhage  occurred.  The  loop 
was  left  in  situ  for  four  days,  and  then  removed.  The  bleeding  was  supposed  to  come  from 
the  superior  thyroid. 

2.  HcEraorrhage  from  Internal  Carotid. — A  child,  aged  3,  had  profuse  hsemorrhage 
from  the  right  ear,  and  vomited  blood.  This  recurred,  and  the  right  common  carotid  was 
ligatured,  when  the  bleeding  ceased.  The  next  day  hjemorrhage  recurred,  blood  having 
evidently  been   brought  round  by  the  left  carotid.     As  there  is  no  case  on  record*  of 

*  I  am  indebted  to  Dr.  Simpson,  Surg.-Capt.  Ind.  Med.  Service,  for  the  following  very 
interesting  case,  which  has  an  important  bearing  on  the  above  statement : — Case  of 
Resection  of  the  Right  Upper  Jaw  for  Sarcoma,  with  Ligature  of  both  Common  Carotids. — 
The  patient  was  a  Telugu  lad,  about  18  years  of  age,  admitted  into  the  Madras  General 
Hospital  while  Dr.  Simpson  was  acting  as  surgeon.  Prior  to  the  resection  the  right 
common  carotid  was  tied  with  the  view  of  diminishing  the  hemorrhage  at  the  opera- 
tion. One  week  elapsed  between  the  ligature  of  the  artery  and  the  removal  of  the  jaw. 
During  that  interval  Dr.  Simpson  and  Dr.  Smyth  came  to  the  conclusion  that  there 
would  be  no  immediate  danger  in  occluding  the  other  common  carotid,  if  need  arose. 
Dr.  Simpson  began  the  operation  (on  the  eighth  day  after  ligature  of  the  right  carotid) 
by  exposing  the  left  common  carotid  at  the  level  of  the  cricoid  and  passing  a  piece  of 
elastic  tubing  round  it.  This  was  tightened  gently,  and  produced  no  effect  upon  the 
patient,  who  was  well  under  the  influence  of  chloroform.  With  the  assistance  of  Dr. 
Smyth,  Dr.  Simpson  removed  the  jaw,  this  being  done  almost  bloodlessly.  On  relaxa- 
tion of  the  tubing,  sharp  haemorrhage  ensued.  In  preference  to  attempting  to  arrest 
this,  and  thus  causing  much  delay — a  matter  of  great  importance — a  ligature  was 
substituted  for  the  tubing,  and  the  artery  was  tied.  The  patient  made  an  uninterrupted 
recovery,  and  six  months  later  was  known  to  be  in  good  health.  There  seemed  danger 
at  first  of  sloughing  along  the  lines  of  separation  of  the  jaw,  and  irrigation  was  constantly 
employed  for  the  first  two  or  three  days.  The  case  will  be  found  published  in  the  Trans. 
South  Ind.  Branch  Brit.  Med.  Assoc,  vol.  v..  No.  3. 

Dr.  J.  T.  Thomas  published  a  somewhat  similar  case,  ending  less  favourably,  in  which 
both  common  carotids  were  tied,  with  an  interval  of  about  two  months,  under  conditions 
of  much  interest.  The  right  trunk  was  tied,  under  local  analgesia  by  the  Schleich 
method,  to  afford  relief  for  an  inoperable  sarcoma  of  nose,  orbit,  and  mouth.  "  A  slow 
but  positive  improvement  followed  the  operation,  shown  by  the  diminished  frequency  of 
the  hi^morrhages  from  the  nose,  marked  relief  from  pain  in  the  head,  and  general  comfort 
of  the  patient.  The  mass  diminished  perceptibly  in  size."  As  in  two  months  the  hccmor- 
rhages  and  pains  in  the  head  were  recurring,  it  was  determined  to  tie  the  left  external 
carotid.  The  usual  operation  was  performed  under  cocaine  on  this  ^side  ;  the  point  of 
division  of  the  common  carotid  was  so  high  that  the  external  carotid  could  not  be  found. 
As  the  patient's  condition  did  not  admit  of  further  prolongation  of  the  operation,  the  left 
common  carotid  was  tied.     Death,  preceded  by  coma,  followed  in  a  few  hours, 


LlCATlIti:    OK    '11  IK    COMMON    CAROTID.  763 

recovery  after  lij^'aturc  of  l>oth  common  carotids  when  the  interval  between  the  occlusion 
of  the  two  vessels  was  less  than  some  weeks,  Sir  F.  Tnves  simply  placed  a  loop  of  catgut 
round  the  left  carotid,  and  had  traction  made  on  i(.  The  child  never  bled  again,  but  sank 
exhausted  six  days  after  the  second  operation. 

3.  Hiumorrhagc  |)robably  from  External  Carotid,  after  Impalement  with  a  Spike. — 
A  man,  aged  41,  fell  twenty-six  feet  upon  a  railing-spike,  which,  entering  just  in  front  of 
the  left  ear,  pa.ssed  through  the  upper  jaw.s,  and  entered  the  mouth  through  the  hard  palate 
on  the  right  side.  After  removal  of  the  spike,  blood  welled  up  freely  from  the  wounds  and 
nose.  Traction  made  on  a  catgut  loop  passed  round  the  left  common  carotid  arrested  this.  A 
weak  pulse  could  be  felt  in  the  temporal  on  the  fourth  day,  and  on  the  seventh  the  loop 
was  removed.     The  ease  did  well.     It  is  not  stated  how  long  traction  was  maintained. 

4.  Hfemorrhage  during  an  Operation. — In  this  case  the  loop  was  placed  around  the 
artery  prior  to  removing  a  large  malignant  tumour  of  the  neck.  Very  free  bleeding  occurred 
during  the  operation,  but  was  always  checked  by  traction  on  the  loop.  Without  this  the 
operation  would  have  been  very  difficult. 

Dr.  G.  Crile,  of  Cleveland,  U.S.A.,  recognising,  as  we  all  do,  the  limit  of  safe  range  in 
the  severer  operation  on  the  head  and  neck  due  to  haemorrhage,  the  immediate  blood  loss, 
later  infective  pneumonia,  and  the  fact  that,  while  permanent  closure  of  the  external  carotids 
is  permissible,  that  of  the  common  is  attended  with  much  risk,  has  devised  ex[)erimentally 
and  carried  out  successfully  the  temporary  closure  of  the  carotids  by  special  clamps 
(^««.  Surg.,  vol.  xx.xv. ,  1902,  p.  441). 

The  technique  is  as  follows.  In  cases  where  the  trunks  of  the  vagi  or  their  superior 
laryngeal  branches  are  likely  to  be  interfered  with*  one  hundredth  of  a  grain  of  atropine 
should  be  injected  twenty  minutes  previous  to  making  the  incision,  in  order  to  prevent 
possible  inhibitory  action  upon  the  heart.  The  artery  is  closed  by  small  clamps  with  blades 
protected  by  india-rubber  and  capable  of  delicate  and  accurate  closure  by  a  screw. 
Surgeons  of  this  country  will  at  once  recognise  their  close  similarity  to  Mr.  Makins's  intes- 
tinal clamps.  In  operations  in  which  blood  may  enter  the  air  passages,  Trendelenberg's 
position  should  be  employed.  This  partially  makes  up  for  the  lowered  cerebral  blood- 
pressure  which  results  from  closure  of  the  carotids,  while,  from  the  cases  published,  it  does 
not  appear  to  increase  the  venous  and  capillary  hfemorrhage  to  any  material  degree.  In 
applying  the  clamps  the  walls  need  only  to  be  approximated,  not  compressed.  This  is 
effected  by  the  delicate  control  of  the  screw,  and  by  keeping  the  blades  exactly  parallel 
with  each  other.  Dr.  Crile's  experiments  on  nineteen  dogs  showed  that  a  clamp  properly 
adjusted  could  be  left  in  position,  in  the  absence  of  infection,  from  twenty-four  to  forty-eight 
hours,  without  serious  injury  to  the  artery.  The  release  of  the  clamp  should  be  made  slowly, 
the  field  of  the  operation  being  carefully  inspected  for  any  vessels  which  may  have  been  over- 
looked. When  the  Trendelenberg  position  has  been  employed  it  is  safer  to  restore  the 
patient  to  the  horizontal  position  before  releasing  the  carotid.  Sixteen  cases  are  given  which 
in  severity  were  well  calculated  to  test  Dr.  Crile's  method.  They  include  cases  of  removal 
of  epithelioma  of  tongue,  floor  of  mouth  and  glands,  growths  of  the  parotid,  removal  of  upper 
jaw,  congenital  growths,  njevoid  and  other,  of  neck  and  orbit.  Both  common  carotids  were 
closed  in  ten  cases.  There  were  no  deaths  attributable  to  the  method.  The  ages 
of  the  patients  varied  from  seven  months  to  sixty-nine  years.  In  every  case  the  cir- 
culation was  resumed  at  once  on  the  release  of  the  clamps.  There  were  no  appreciable 
effects  on  the  vessel  walls,  and  no  later  cerebral  effects.  Less  anaesthetic  was  necessary  with 
closed  arteries,  especially  in  the  cases  in  which  the  common  carotids  were  closed.  In  the 
latter  case  there  may  be  embarrassed  breathing,  especially  later.  Wholly  or  partially 
releasing  one  or  both  carotids  gave  material  and  immediate  assistance.  The  time 
occupied  was  much  diminished,  as  the  field  of  operation  was  quite  bloodless.  The  amount 
of  blood  lost  was  strikingly  less,  as  was  also  the  difficulty  in  keeping  blood  from  the 
respiratory  tract.  The  application  of  the  clamp  is  easily  accomplished,  the  incision  being 
prolonged  if  needful  for  removal  of  glands,  kc. 

*  In  two  cases  where,  in  spite  of  injection  of  a  hundredth  of  a  grain  of  atropine, 
manipulation  of  the  vagus  caused  the  pulse  to  fall  from  about  90  to  56,  the  packing  of 
2  per  cent,  solution  of  cocaine  around  the  nerve  led  to  a  prompt  return  of  the  pulse  to  its 
previous  rate. 
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Old  Operation  for  Ligature  of  the  Common  Carotid. — This,  one  of 
the  most  formidable  operations  in  sm'gery,  was  successful!}'  made  use  of 
by  Prof.  Syme  {Ohserv.  in  Clin.  Surg.,  p.  154)  in  a  case  of  aneurysm 
the  result  of  a  stab. 

The  aneurysm,  about  the  size  of  an  orange,  extended  between  the  trachea  and  sterno- 
mastoid,  and  downwards  close  to,  or  rather  under,  the  clavicle.  Nearly  at  its  centre  was 
a  cicatrix.  It  was  increasing  in  size,  and,  other  treatment  having  failed,  it  was  decided  to 
perform  the  old  operation,  it  being  evidently  impossible  to  apply  a  ligature  below  the 
aneurysm. 

"  I  pushed  a  knife  through  the  cicatrix,  and  followed  the  blade  with  the  forefinger  of 
my  left  hand  so  closely  as  to  prevent  any  efEusion  of  blood.  I  then  searched  through  the 
clots  and  fluid  contents  of  the  sac  for  the  wound  of  the  artery,  and  found  that  pressure  at 
one  part  made  the  pulsation  cease.  Keeping  my  finger  steadily  applied  to  this  point,  I  laid 
the  cavity  freely  open  both  upwards  and  downwards,  turned  out  the  clots,  and  sponged 
away  the  blood  so  as  to  get  a  view  of  the  bottom,  which  presented  the  smooth,  shining 
aspect  of  a  serous  membrane,  without  the  slightest  indication  of  either  the  artery  or  vein 
that  could  be  seen  or  felt.  In  order  to  make  the  requisite  dissection,  I  next  attempted  to 
close  the  orifice  by  means  of  forceps,  but  found  that  it  had  the  form  of  a  slit,  which  could 
not  be  thus  commanded.  It  was  also  so  near  the  clavicle  that  pressure  could  not  be 
employed  below  it,  and,  to  my  still  greater  concern,  lay  on  the  inner  or  tracheal  side  of 
the  vessel,  so  that  the  compression  required  for  its  closure,  instead  of  being  backwards  on 
the  vertebrae,  was  outwards  upon  the  vein.  In  these  circumstances  it  seemed  proper,  so 
far  as  possible,  to  lessen  the  opposing  difficulties,  and  I  therefore  ran  a  bistoury  through 
the  skin  and  the  sternal  portion  of  the  sterno-mastoid.  1  then  seized  the  edge  of  the  slit 
in  the  artery,  as  it  lay  under  my  finger,  with  catch-forceps,  and  desired  them  to  be  held  so 
as  to  draw  the  vessel  towards  the  trachea  ;  I  then  carefully  scratched  with  the  point  of  a 
knife  until  the  arterial  coat  was  brought  into  view  at  its  external  edge,  a  little  above  the 
aperture,  where  a  ligature  was  passed  by  the  needle,  and  tied.  I  repeated  the  same  pro- 
cedure below  the  wound,  and,  when  it  was  completed,  had  the  satisfaction  of  finding  that 
my  finger  could  be  withdrawn  without  the  slightest  appearance  of  bleeding,  instead  of  the 
tremendous  gush  which  had  previously  attended  its  slightest  displacement.  The  ligatures 
separated  on  the  tenth  day,  and  the  patient  recovered  completely." 

Prof.  Syme  considered  this  by  far  the  most  arduous  operation  he  had 
undertaken,  from  the  fact  that  "  the  slightest  displacement  of  one  hand 
must  have  instantaneously  caused  a  fatal  hsemoriiiage  from  the  carotid 
artery,  and  a  wrong  direction  of  the  needle  by  the  other,  to  the  smallest 
possible  extent,  would  have  given  issue  to  an  irrepressible  stream  from 
the  jugular  vein." 

Sir  J.  E.  Erichsen*  gives  the  following  graphic  picture  of  the  diffi- 
culties of  the  operation  : 

"  The  haemorrhage  having  been  completely  arrested,  either  by  compression  of  the  artery 
above  the  tumour,  or  by  pressure  of  the  fingers  at  the  opening  leading  into  the  tumour, t 
you  lay  it  open  freely  and  completely,  turn  out  the  coagula,  and  syringe  away  any  dark 
or  fluid  blood  which  may  be  there.  You  then  open  the  interior  of  the  aneurysm.  But 
what  is  that  interior  ?  It  is  not  the  interior  of  a  smooth  sac,  but  it  is  a  large  ragged 
cavity,  with  masses  of  coagulum  or  solid  fibrin  sticking  to  it  in  different  directions, 
with  the  remains,  perhaps,  of  an  old,  sacculated  aneurysm  at  the  bottom,  with  a  quantity 

*  Lancet,  1868,  vol.  ii.  p.  505. 

t  Sir  John  thus  puts  Prof.  Syme's  practical  point :  "  to  make  a  small  opening  into  the 
tumour,  an  opening  just  sufficient  to  enable  you  to  insinuate  your  fingers,  and  so  to  work 
your  whole  hand  gradually  into  the  tumour  in  that  way,  so  that  the  entrance  of  the  hand 
may  plug  up  the  opening  into  the  sac  ;  to  feel  with  your  fingers  for  the  opening  into  the 
artery,  and  to  get  your  fingers  against  that,  so  as  to  restrain  the  flow  of  blood  from  it, 
before  the  rest  of  the  sac  is  laid  open," 
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of  plastic  niiittcr  infiltniting  the  tissues  aniund  it,  witli  the  anatomical  relations  of 
the  parts  utterly  and  completely  disturbed  and  destroyed,  with  great  thickening  and 
8oli<lilication  of  the  parts  around  from  the  pressure  to  which  they  have  been  8ubjecte<l 
in  coii!ie(iuence  of  the  eilusion  of  plastic  matter.  So  you  have  a  large  cavity  with  an 
opening  at  the  bottom  of  it,  the  opening  leading  to  the  artery  somewhere  or  other,  but 
the  position  of  the  artery  more  or  less  disturbed,  more  or  less  masked  and  obscured  by 
these  masses  of  coagulum,  by  this  plastic  infiltration,  by  this  thickening  and  cohesion 
of  the  tissues  to  one  another  around  it.  The  next  thing  is  to  pass  the  ligature  around 
the  artery.  Now,  the  artery  does  not  lie  exposed  in  this  sac  ;  quite  the  contrary.  You 
have  to  scrape,  or  to  dissect,  or  cut  through  the  posterior  wall  of  this  sac,  which  always 
overlies  the  artery.  That  constitutes  the  great  difficulty  of  the  operation — to  open  up 
this  posterior  wall  in  a  proper  direction,  and  to  get  the  needle  round  the  part  without 
wounding  the  contiguous  vein,  or  transfixing  the  artery,  or  doing  damage  to  the  neigh- 
bo\iring  parts.  The  best  way  of  doing  that,  undoubtedly,  is  to  introduce  a  large  steel 
probe  or  a  metallic  bougie  into  the  opening  into  the  artery,  and  to  use  that  as  a  guide 
to  the  situation  of  the  vessel.  You  may  use  a  large  one,  so  as  to  plug  up  the  opening.* 
.  .  .  You  then  clear  the  vessel  as  well  as  you  can — the  coats  are  generally  thickened 
and  diseased  in  the  vicinity  of  the  aneurysmal  tumour — and  you  pass  a  good  double 
ligature  around  it." 

Difllculties  and  Possible  Mistakes  during  Ligature  of  the  Common 
Carotid. 

(i)  Altered  condition  of  the  soft  parts — e.g.,  matted  and  oidematous 
from  the  close  contiguity  of  an  aneurysm,  from  a  previous  trial  of 
pressure  ;  or  loaded  with  blood  or  inflamniator}'  products,  as  in  the 
case  of  a  wound.  (2)  Presence  of  an  aneurysm  encroacliing  upon  the 
incision.  (3)  Not  hitting  the  edge  of  the  sterno-mastoid.  This  muscle 
may  be  drawn  over  the  artery  if  the  chin  be  too  much  forced  to  the 
opposite  side.  The  chin  should  be  kept  about  midway  between  the 
acromion  and  the   episternal  notch  on  the  opposite  side   (Barwell). 

(4)  Great   enlargement   of  the   superior  and    middle    thyroid   veins. t 

(5)  An  enlarged  and  overlapping  thyroid  gland.  (6)  A  large  internal 
jugular  overlapping  the  arter3^  (7)  Opening  the  sheath  towards  its 
outer  side,  and  so  coming  down  upon,  and  perhaps  injuring,  the  vein.J 
(8)  Including  one  of  the  nerves  §  in  relation  with  the  arter}- — e.g., 
the  descendens  cervicis,  the  vagus,  or  the  sympathetic  (p.  751). 

•  In  one  case,  as  stated  by  Sir  John,  Mr.  Birkett  used  a  bougie  as  a  guide. 

t  Mr.  Barwell  {Inteniat.  Encycl.  Surg.,  vol.  iii.  p.  499)  says  that  the  superior  thyroid 
vein,  very  full  and  turgid,  sometimes  runs  before,  more  often  behind,  the  carotid.  "  I 
suppose  it  is  the  eiiect  of  the  anjesthetic  which  causes  this  to  swell  to  the  size  of  a  cedar 
pencil." 

X  On  the  dead  body,  especially,  there  is  a  risk  of  mistaking  the  flaccid  jugular  for 
fascia,  and  opening  it,  unless  the  sheath  has  been  opened  over  its  front  and  inner  part 
as  should  always  be  the  practice.  Another  hint  may  be  useful.  In  a  body  injected  with 
formalin,  owing  to  the  clotting  of  the  blood  in  the  vein,  this  vessel  may  appear  thick,  and  give 
the  impression  of  an  injected  artery.  The  latter  will  be  known  by  its  white  colour  and 
empty  condition. 

§  "  The  descendens  noni  lies  usually  on  the  outer  part  of  the  sheath,  and  will  rarely 
be  endangered  if  that  structure  is  opened  as  above  described  ;  but  it  is  well  to  see  that 
it  is  out  of  the  line  taken  by  the  director  ;  if  its  absence  there  be  verified,  it  need  not 
be  hunted  up  elsewhere.  The  pneumogastric  lies  in  the  interval  between  the  artery  and 
vein  in  the  back  part  of,  but  not  loose  in,  the  sheath  ;  each  of  the  vessels,  as  well  as  the 
nerve,  has  a  compartment,  strongly  walled,  to  itself  :  while  the  sympathetic,  behind  the 
sheath,  is  also  separated  by  a  thick  fascia  from  the  vessels.  If  these  anatomical  positions 
be  maintained,  both  nerves  are  saved.     Young  operators  are  sometimes  made  anxious  and 
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Causes  of  Failure  and  Death  after  Ligature  of  the  Common 
Carotid. 

I.  Cerebral  complications — e.g.,  impaired  nutrition  and  softening. 
Sir  J.  E.  Ericbsen  thinks  that  "  cerebral  symptoms  "  (he  does  not  say 
whether  he  means  fatal  ones  or  no)  are  liable  to  occur  in  25  per  cent, 
of  ligatures  of  the  common  carotid.  They  may  come  on  almost  at  once, 
or  some  days  after  the  operation.  The  same  surgeon  divides  them  into 
two  sets  :  (i)  the  early  ones,  resulting  from  the  too  small  supply  of 
arterial  blood,  viz.,  syncope,  twitchings,  giddiness,  impaired  sight,  and 
hemiplegia ;  (2)  after  the  above  have  been  present  for  a  few  days,  and 
softening  has  taken  place,  convulsions  and  death  ensue.  It  would  be, 
perhaps,  worth  while,  in  view  of  the  above  mortalit}',  to  try  pressure 
before  resorting  to  the  ligature,  in  order  that  the  opposite  vessels  may 
become  enlarged.  Pressure  could  only  be  kept  up,  without  an  anaes- 
thetic, for  a  few  minutes  at  a  time,  and  care  would  have  to  be  taken  not 
to  apply  it  at  the  intended  site  of  ligature.  The  temporary  ligature 
and  Dr.  Crile's  method  (pp.  762,  763)  also  deserve  trial.  2.  Infective 
complications.  3.  Recurrent  pulsation.  In  most  cases  this  is  due  to 
blood  finding  its  way  round  from  the  opposite  side.  The  pressure, 
however,  in  cases  of  aneurysm,  having  been  relieved,  coagulation,  as 
a  rule,  takes  place,  though  slowl}^  In  a  smaller  number  of  cases  the 
recurrence  of  the  pulsation  has  been  of  a  more  permanent  kind,  from 
the  ligature  becoming  loosened  or  dissolved,  especially  when  catgut  has 
been  used.  4.  Suppuration  of  the  sac.  Sir  J.  E.  Ericbsen  states  that 
this  is  not  very  uncommon.  "  In  the  majority  of  cases  the  patient 
eventually  does  well."  5.  Heemorrhage.  This  has  never  been  a 
common  complication,  owing  to  the  absence  of  branches.  It  may 
take  place  from  the  site  of  ligature*  or  from  a  suppurating  sac.  It 
should  be  still  more  rarely  met  with  in  the  future,  owing  to  the  modern 
treatment  of  wounds.  6.  Low  forms  of  lung  inflammation.  The 
above  authority  states  that  these  are  not  uncommon.  He  attributes 
them  to  diminished  freedom  of  the  respiratory  movements  owing  to 
the  disturbed  circulation  in  the  brain  and  medulla. 

LIGATURE    OF    THE   EXTERNAL  CAROTID    (Fig.  271). 

This  operation  has  not  received  the  attention  which  it  deserves,  having 
been  too  often  set  aside  for  the  easier  operation  of  ligature  of  the 
common  trunk. 

Mr.  Cripps,f  discussing  the  ligature  of  the  external  carotid  in  the 
treatment  of  haemorrhage  from  punctured  wounds  of  the  throat  and 
neck,  states  that  the  objections  raised  to  the  above  operation  are  : 

I.  The  fear  of  secondary  haemorrhage  from  the  seat  of  ligature  due 
to  the  close  proximity  of  its  larger  branches. 

embarrassed  by  unnecessary  cautions,  yet  sometimes  the  parts  do  not  quite  maintain  their 
proper  positions.  Hence  it  is  well,  before  tightening  the  ligature,  to  see  that  it  includes 
the  artery  only  "  (Barwell  (Joe.  supra  cit.y). 

*  This  danger  would  seem  to  increase  the  lower  down  the  ligature  is  placed.  Mr. 
Barwell  says  that  the  only  fatal  case  of  secondary  hteraorrhagehehas  had  in  this  operation 
followed  the  ligature  of  a  carotid  with  catgut  close  above  the  sterno-clavicular  joint. 
It  is  not  stated  whether  the  wound  was  aseptic  throughout  or  not. 

f  Med.-Chir.  Trans.,  vol.  Ixi.  p.  234. 
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In  answer  to  this  he  refers  to  M.  Guyon's*  collection  of  270.1808  of  ligature  of  the 
external  carotid,  to  which  ho  adds  3.  In  only  one  case  of  these  30  did  secondary 
haemorrhage  occur.  Larger  statistics  than  these  have  lx;en  furnished  by  Dr.  Wyeth,  of 
New  York.  He  states  that,  of  67  cases  in  which  the  external  carotid  alone  was  tied, 
3  dietl,  and  that  all  these  fatal  cases  were  from  gunshot  injuries  in  military  practice. 
One  of  these  fatal  cases  diid  on  the  table  from  the  effects  of  haemorrhage  before  the 
ligature  could  be  applied.  In  the  other  two  the  cause  of  death  is  not  given.  Of  the  67 
cases,  hiumorrhage  occurred  after  ligature  in  5,  none  of  which  proved  fatal.  In  4  of 
these  the  bleeding  was  noted  as  occurring  at  the  seat  of  lesion  beyond  the  ligature. 
The  artery  was  tied  on  both  sides  in  2  patients,  and  both  recovered. 

Dr.  Bryant,  of  New  York.f  states  that  he  can  add  16  cases  to  the  alx>ve  67,  and  that 
in  only  one  of  these  did  the  subsequent  death  bear  the  least  relation  to  the  operation 
itself. 

As  stated  at  p.  775,  the  branches  adjacent  to  the  seat  of  ligature 
shouhl  be  tied  also. 

2.  The  futility  of  the  operation  should  the  wounded  vessel  be  the 
internal  carotid. 

Mr.  Cripps  answers  this  objection  by  comparing  the  rareness  of  a 
wound  of  the  internal  carotid  with  one  of  the  external  or  its  branches. 

He  points  out  that,  of  18  cases  in  which  the  bleeding  vessel  was  identified,  the  internal 
one  was  wounded  twice  alone,  and  once  in  conjunction  with  the  extemal.J 

3.  The  external  carotid  is  less  easy  to  ligature  than  the  common. 
This  objection  will  not  weigh  with  a  surgeon  who  knows  his  anatoni}', 

who  is  in   the   habit   of  operating,   and  who   begins  by  exposing  the 
vessel  at  the  bifurcation  of  the  common  trunk. 
The  advantages  of  the  operation  are : 

1.  That  the  circulation  through  the  brain  is  not  in  the  least 
interfered  with.  Consequently  one  large  element  of  danger  is  avoided 
(p.  766). 

2.  The  incision  made  over  the  external  carotid  can  also  expose  the 
bifurcation  and  the  internal  carotid,  and  may  thus  lead  to  a  direct 
exposure  of  the  wounded  vessel. 

Indications. 

i.  Wounds  of  the  Trunk  and  of  its  Branches. — This  subject  has  been 
already  alluded  to  (pp.  755  et  seq.).  While  it  cannot  be  denied  that  the 
easier  operation  of  ligature  of  the  common  trunk  has  answered  in  some 
of  these  cases,  it  has  also  certainly  failed  repeatedl}'.     Considering  the 

*  Mem.  de  la  Soc.  de  Chir.,  vol.  vi.  According  to  Prof.  Agnew  (^Prin.  and  Pratt,  of 
Surg.,  vol.  i.  p.  636),  out  of  nineteen  cases  of  ligature  of  the  external  carotid  only  one 
proved  fatal  from  haemorrhage,  and  none  from  causes  which  could  properly  be  attributed 
to  the  operation. 

t  Ayin.  of  Surg.,  Aug.,  1887,  p.  122.  In  this  fatal  case  both  external  carotids  had  been 
tied  to  check  the  rate  of  progress  of  maliguant  disease  of  the  lower  jaw,  floor  of  mouth, 
and  tongue,  which  had  been  operated  on  repeatedly  without  success. 

J  Mr.  Cripps'  list  is  interesting  to  the  surgeon.  In  the  first  ten  it  is  to  be  presumed 
that  ligature  of  the  external  carotid  would  have  been  the  wiser  course.  In  two  the  bleed- 
ing came  from  the  external  carotid  ;  in  one,  the  lingual  ;  in  one,  the  facial  ;  in  one,  a 
tonsillar  branch  ;  in  one,  a  branch  in  the  parotid  gland  ;  in  two,  the  internal  maxillary  ; 
in  one,  the  inferior  dental ;  in  one,  the  middle  meningeal  ;  in  one,  the  vertebral  ;  in  two, 
the  internal  carotid  ;  in  one,  the  external  also  was  wounded  ;  in  one  the  source  was  close 
to  the  bifurcation  ;  in  two  the  common  carotid,  at  the  point  of  bifurcation,  was  wounded  ; 
in  one,  the  ascending  pharyngeal. 
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rarit}'  of  wounds  of  the  internal  carotid,  the  surgeon  will  do  more 
wisely,  in  the  case  of  a  wound  over  the  carotid  area,  to  exj^ose  and  tie 
the  external  carotid,  low  down  in  any  cases  of  doubt,  so  that  the  trunk 
and  the  internal  carotid  may  be  exposed  as  well,  if  needful. 

Mr.  Pdvington  recorded  {Cliji.  Soc.  Trans.,  vol.  xvii.  p.  79)  an 
interesting  case  of  a  wound  of  the  external  carotid  by  a  stab  in  the 
parotid  region  giving  rise  to  recurrent  attacks  of  haemorrhage,  and 
treated  successfully  by  temporary*  ligature  of  the  common  carotid  and 
ligature  of  the  external  carotid  at  the  seat  of  injury. 

A  man,  aged  31,  was  admitted  into  the  London  Hospital  with  three  wounds,  one 
severing  the  lobule  of  the  left  ear  and  passing  into  the  parotid  gland  below  the  zygoma, 
a  second  behind  the  ear,  and  a  third  over  the  mastoid  process.     Hfemorrhage,  occurring 

about  a  week  later,  was  stopped  by  pres- 
to IG.  270.  sure.  Erysipelas  followed,  and  an  abscess 
was  opened  in  front  of  the  ear.  About 
three  weeks  after  the  accident  haemor- 
rhage again  occurred,  being  brought  on 
by  a  fit  of  coughing,  blood  running  out 
from  all  the  incisions.  Though  it  was 
again  arrested  by  pressure,  Mr.  Kivington 
judged,  from  the  size  of  the  stream  and 
the  force  of  the  jet,  that  the  injured  vessel 
must  have  been  the  external  carotid  in 
the  parotid  gland. 

On  account  of  the  difficulty  of  securing 
the  artery  at  the  seat  of  injury,  and  the 
amount  of  blood  which  would  be  lost 
before  this  could  be  accomplished,  and 
not  being  able  to  rely  upon  pressure  on 
the  common  carotid  during  the  operation, 
Mr.  Kivington  cut  down  first  on  the 
common  trunk  at  its  bifurcation  and 
placed,  a  temporary  ligature  of  catgut 
round  it,f  tying  this  lightly  so  as  to  stop 
the  current  of  blood,  but  not  to  divide 
the  inner  and  middle  coats. 

The  openings  in  the  parotid  region 
(Fergusson.)  being  explored  and  clots  turned  out,  a 

little  below  the  angle  of  the  jaw  was  found 
a  hole  from  which  some  blood  issued  in  a  feeble  stream.  The  external  carotid  was  liga- 
tured above  and  below  this  spot.  The  ligature  in  the  main  trunk  was  then  untied,  and 
left  in  situ  for  use  if  needed.  All  bleeding  had  ceased,  and  there  was  no  recurrence. 
The  patient  made  a  good  recovery,  some  weakness  of  the  face  muscles  having  almost 
disappeared  when  he  left  the  hospital. 

Mr.  Rivington  drew  attention  to  the  advantage  of  the  temporary 
ligature  on  the  main  trunk,  rendered  very  evident  by  the  fact  that 
immediately  before  the  operation,  when  the  sponge  was  removed, 
arterial  blood  spurted  out  in  a  lively  jet,  whilst  after  the  ligature  a 
languid  stream  only  issued  from  the  distal  side  of  the  hole  in  the 
external  carotid.  He  further  pointed  out  that  the  employment  of 
temporary  ligatures,  either  lightly  tied  or  left  in  situ  for  use  in  case 

*  Some  cases  in  which  Sir  F.  Treves  at  a  later  date  made  use  of  this  step  are  given 
at  p.  762. 

t  It  remained  uncertain  whether  this  temporary  ligature  was  placed  on  the  external  or 
the  common  carotid. 
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of  need,  is  capable  of  wider  application  in  the  treatment  both  of 
h{Bmorrlmf:jo  and  of  anenrysms, 

ii.  Aneurysni  by  Anastomosis  of  Scalp  and  Side  of  Head  and  Neck 
(Fifj.  270). — Here  the  ligature  of  the  external  carotid  is  made  use  of  as 
an  adjtmct  to  local  treatment,  or  where  this  has  failed. 

If  the  growth  is  not  too  large,  it  should  be  excised  with  aseptic 
precautions,  tying  each  vessel  as  it  is  cut.  The  operation  may  be 
rendered  i)artly  evascular  by  the  use  of  sterilised  india-rubber  tubing 
passed  round  the  back  of  the  head  and  the  lower  jaw,  with  pledgets  of 
gauze  over  the  main  vessels — e.g.,  temporal  or  external  carotid, 
posterior  auricular,  and  occipital. 

Where  the  above  is  not  applicable,  the  external  carotid  may  be  tied 
preliminary  to  removing  the  tumour.  When  this  is  being  effected,  any 
skin  that  is  not  too  much  involved  should  be  preserved.  If  this  is 
impossible,  the  growth  must  be  taken  away,  with  the  skin  over  it,  the 
vessels  being  secured  as  cut.  Every  pains  must  be  taken  to  keep  the 
wound  sterile,  and  thus  pi'omote  rapid  granulation-healing,  completed 
by  Thiersch's  skin-grafting  (p.  233). 

As  these  cases  are  most  obstinate,  my  readers  will  excuse  me  if  I  draw 
their  attention  to  other  cases,  proving  that  ligature  of  the  external 
carotid  (even  if  performed  on  both  sides)  is  not  likely  to  be  successful 
without  local  treatment  as  well — viz.,  either  underrunning  the  vessels 
with  pins,  or  excision.  It  is  recorded  by  Dr.  Bryant,  of  New  York 
(Ann.  of  Surg.,  Aug.,  1887,  p.  116)  : 

The  patient,  aged  24,  had  a  well-defined  pulsating  tumour  at  the  site  of  a  healed  scalp- 
wound  in  front  of  the  left  ear.  The  trunk  and  branches  of  the  temporal  and  the  occipital 
were  concerned  in  the  growth.  As  this  was  rapidly  increasing,  the  left  external  carotid 
was  tied  with  catgut  about  half  an  inch  above  its  origin.  Tying  the  lingual  artery  also 
provided  a  branchless  portion  of  the  external  carotid  about  an  inch  in  extent.  The 
ascending  pharyngeal  was  sought  for,  but  not  found.  All  pulsation  was  at  once  checked, 
and  the  growth  was  also  reduced  to  about  one-third  of  its  previous  size.  The  operation 
was  antiseptic  throughout,  and  when  the  dressings  were  changed,  for  the  first  time  in  ten 
days,  a  slight  return  of  pulsation  was  noticed  in  the  tumour.  A  month  after  the  opera- 
tion, pulsation,  thrill,  and  bruit  were  nearly  as  strong  as  before,  and  it  was  decided  to 
attack  the  tumour  itself  in  preference  to  tying  the  occipital  and  temporal  branches,  or  the 
right  external  carotid.  The  arterial  circulation  was  admirably  controlled  by  surrounding 
the  head  with  two  strong  rubber  bands,  beneath  which  compresses  were  placed  at  the 
points  where  arteries  passed  to  supply  the  scalp. 

Dr.  Bryant  found  on  record  eight  other  cases  of  ligature  of  the  external  carotid  for 
the  cure  of  aneurysmal  tumours  of  the  head,  face,  and  parotid  gland,  in  two  of  which  both 
the  vessels  were  tied  simultaneously.  This  latter  procedure  is  not  reported  to  have  been 
successful  in  either  case.  Of  a  total  of  nine  cases,  only  one,  a  traumatic  aneurysm  of  the 
parotid,  was  cured  by  ligature  alone. 

Thus  it  would  appear  that  local  remedies — viz.,  excision  and  under- 
running,  aided  by  ligature  of  the  chief  feeding  arteries — are  most  likely 
to  be  successful  in  this  disease,  which  so  often  baffles  treatment.  Liga- 
ture of  the  external  carotid,  on  one  or  both  sides,  wdll  fail,  owing  to  the 
free  collateral  circulation,  if  tried  by  itself,  even  in  recent  traumatic 
cases  without  much  general  dilatation  of  the  vessels.  If  used  at  all, 
it  should  be  as  an  adjunct  and  a  preliminary  step  to  diminish  the 
vascularity  of  tlie  tumour  before  this  is  dealt  with  locally  by  the 
methods  above  indicated. 
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Treatment  ofVascular  Growths  by  Injection  of  Boillngr  Water. —John  A.  Wyeth 
{Journ.  Avxer.  Med.  Assoc,  June  27,  1903)  reports  good  results  by  this  method.*  While 
careful  not  to  claim  too  much  in  the  way  of  cure  or  to  say  that  it  is  absolutely  without 
danger,  the  author  considers  himself  justified  in  recommending  its  employment.  One 
case  was  that  of  a  young  woman  suffering  from  a  large  angeioma  of  chin,  neck,  and  part 
of  the  submucous  tissues  of  the  mouth.  Hunter,  McGuire,  and  Wyeth  had  each  previously 
attempted  operation,  but  had  been  obliged  to  resist  on  account  of  the  haemorrhage. 

Ether  having  been  given  and  peripheral  compression  applied,  about  one-third  of  the 
growth  was  injected  with  from  2  to  3  oz.  of  boiling  water.  There  was  no  necrosis  of  the 
mucous  membrane,  the  patient  suflEered  no  pain,'and  there  was  no  elevation  of  temperature. 
Two  weeks  later,  the  area  injected  became  less  than  half  its  former  size.  Altogether  three 
injections  were  made,  resulting  in  the  entire  obliteration  of  the  growth.  Other  cases  are 
given  in  which  the  results  were  equally  satisfactory. 

One  of  these  was  a  cirsoid  aneurysm  covering  about  one-half  of  the  left  side  of  the 
scalp,  where  numerous  ineffectual  attempts  had  been  made  to  arrest  the  growth.  Here 
the  needle  was  introduced  along  the  course  of  five  arteries  which  could  be  distinctly  made 
out.  Some  oedema  of  the  face  and  neck  developed,  and  Wyeth  is  of  opinion  that 
obliteration  of  the  whole  growth  at  one  sitting  should  not  be  attempted,  though  he  has 
successfully  employed  this  method  in  a  number  of  cases  of  capillary  angeioma.  Where  the 
growth  is  superficial,  the  water  should  be  injected  beneath  the  growth  and  not  into  it,  as 
some  sloughing  is  apt  to  result  unless  the  greatest  care  is  taken. 

Dr.  W.  J.  Mayo  in  the  discussion  on  the  above  paper  referred  to  a  case  of  very 
large  angeioma  of  the  cheek  which  he  had  successfully  treated  by  the  injection  of  boiling 
water. 

F.  Griffith  relates  (i\'ei«  York  Med.  Journ.,  May  2,  1903)  a  case  of  nsevus  of  scalp 
and  nose  treated  by  Wyeth's  method  in  an  infant  of  7  months.  Here  a  number  of 
injections  varying  from  ten  drops  to  a  di-achm  were  employed.  The  result  was  very 
satisfactory. 

iii.  Aneurysm  of  the  External  Carotid. — The  treatment  of  this  rare 
condition  has  been  ah'eady  discussed  at  p.  754. 

iv.  (A)  As  a  Preparatory  Step  to  Extirpating  Malignant  Growths  of 
the  Upper  Jaw,  Pharynx,  &c.,  or  (B)  as  a  Palliative  Step  where  the 
above  extirpation  cannot  be  attempted. 

(A)  As  a  preparatory  step  to  extirpating  malignant  growths. — 
The  external  carotid  may  be  tied  before  attempting  to  remove  growths 
of  the  parotid,  tonsil,  upper  jaw,  angle  of  lower  jaw,  palate,  or 
pterygoid  region.  The  risk  of  secondary  haemorrhage  is  alluded  to  at 
pp.  613  and  722. 

I  have  alluded  at  p.  577  to  a  case  in  which  I  have  resorted  to  this  step — one  of  a 
sarcoma  of  the  palate  and  pterygoid  region.  The  first  patient  is  alive  and  well  five  years 
after  the  operation.  In  another  case,  epithelioma  of  the  hard  and  soft  palate,  as 
four  years  had  elapsed  when  the  patient  was  last  heard  of,  I  am  hopeful  that  he  is  cured. 
In  1900  I  twice  tied  the  external  carotid  before  removing  growths.  One  was  a  patient, 
set.  66,  sent  me  by  Dr.  Osborn,  of  Dover,  with  an  ulcerating  epithelioma  on  the  inner 
aspect  of  the  angle  of  the  right  jaw.  The  glands  of  the  right  submaxillary  and  deep 
cervical  groups  were  also  involved.  Previous  to  removing  the  affected  part  of  the  jaw, 
the  tonsil,  and  the  glands,  by  an  incision  on  the  lines  given  at  p.  612,  I  tied  the  external 
carotid.  The  patient  died  from  gradual  cardiac  failure  on  the  eighth  day,  and  the 
necropsy,  which  proved  that  a  fatty  heart  was  the  actual  cause  of  death,  also  demon- 
strated the  existence  of  a  slough  in  the  deeper  part  of  the  wound,  so  that,  if  the  patient 
had  lived  longer,  it  is  quite  possible  that  secondary  haemorrhage  would  have  supervened. 

The  second  case  was  one  of  a  girl  of  16,  on  whom  the  late  Mr.  Davies-Colley  had 
amputated  through  the  lower  third  of  the  right  thigh  for  a  periosteal  sarcoma  of  the 

*  Wyeth  had  previously  proved  that  injection  of  boiling  water  into  the  iliac  artery  of 
dogs  resulted  in  the  immediate  occlusion  of  the  vessel  and  all  its  branches. 
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tibia.  The  disease  reappearing  in  the  tiiit,'h,  I  amputated  at  the  hip-joint  by  lateral 
flaps,  securing  each  vessel  as  they  appeared  (sec  section  on  Amputation  at  the  Hip 
Joint).  The  patient  made  a  good  recovery  from  this  operation,  but  three  weeks  later  the 
left  eyeball  began  to  protrude,  epistaxis  ensued,  and  it  was  clear  that  a  secondary 
deposit  had  invaded  the  orbit  and  was  extending  through  the  inner  wall.  I  tied  the 
common  carotid  on  the  left  so  as  to  shut  off  the  ophthalmic  artery,  and  then  the  external 
carotid  on  the  left  so  as  to  prevent  the  blood  finding  its  way  round  so  soon  as  to  render 

Fig.  271. 


Parts  concerned  in  ligature  of  the  left  external  carotid  dissected  : — M,  Angle 
of  the  mandible,  i.  Anterior  border  of  sterno-mastoid.  2,  Descendens  cervicis. 
3,  Hypoglossal.  4,  Posterior  belly  of  digastric.  5,  Lymphatic  gland  displaced 
from  its  position  over  the  artery.  6,  Venous  trunk  common  to  the  superior 
thyroid,  lingual,  and  facial,  hooked  downwards  so  as  to  show  the  spot  to  be 
chosen  for  the  ligature,  viz.,  between  the  origins  of  the  superior  thyroid  below 
and  the  lingual  and  facial  above.  (These  branches  are  drawn  far  too  large.) 
7,  External  jugular  vein  descending  from  the  parotid  gland  in  the  upper  angle 
of  the  wound.    (Farabeuf.) 


the  ligature  of  the  common  carotid  unavailing.  Mr.  Hilton,  the  house-surgeon,  then 
cleared  out  the  orbit.  This  step,  including  the  removal  of  the  eyeball  and  the  sarco- 
matous mass  which  was  making  its  way  through  the  thin  inner  wall,  was  attended  with 
very  little  bleeding.  The  e.veball  was  then  packed  with  sterilised  gauze  wrung  out  of 
formalin,  one  strip  being  brought  out  at  the  nose  through  the  inner  wall.  The  wounds 
in  the  neck  healed  by  first  intention,  and  the  ligatures  gave  no  trouble  whatever.  The 
patient  died,  four  months  later,  of  secondary  growths  in  the  skull,  vertebrae,  and  pelvis. 
During  this  period  the  ligature  of  the  above-mentioned  vessels  kept  the  epistaxis  well  In 
check. 

49—2 


772  OPERATIONS   ON   THE   HEAD   AND    NECK. 

(B)  As  a  palliative  step  where  removal  of  such  growths  as  those 
alluded  to  at  p.  770  is  impossible.  On  this  point  I  would  refer  my 
readers  to  the  remarks  already  made  at  p.  590- 

The  following  cases  (Dr.  Bryant,  Ann.  of  Surg.,  Aug.,  1887,  p.  121)  are  of  interest 
as  bearing  on  this  matter.  In  each  of  these  cases  repeated  operations  had  been  per- 
formed for  removal  of  malignant  disease  involving  the  lower  jaw,  floor  of  the  mouth, 
and  more  or  less  of  the  tongue.  Rapid  recurrence  had  taken  place  in  each  case,  until, 
the  use  of  the  knife  no  longer  appearing  feasible,  the  only  course  seemed  to  be  starva- 
tion of  the  growth.  Accordingly  this  was  attempted  by  simultaneous  ligature  of  both 
the  external  carotids,  by  incisions  in  the  usual  place,  the  enlarged  lymphatic  glands 
found  being  removed.  When  the  carotids  were  reached,  most  unusual  anomalies  were 
found.  The  right  common  carotid  bifurcated  beneath  the  posterior  belly  of  the  digas- 
tric, which  was  divided  to  admit  of  passing  the  ligature.  On  the  left  the  bifurcation 
was  behind  the  hypoglossal  nerve,  which  was  drawn  down,  and  the  ligature  then  passed 
just  below  the  digastric.  The  lingual  and  facial  branches  were  not  seen  on  the  right  side ; 
but  this  caused  no  apprehension,  as  the  facial  was  said  to  have  been  tied  some  months 
before,  during  removal  of  the  diseased  submaxillary  gland  on  that  side.  On  the  left  side 
the  branches  of  the  external  carotid  were  normal.  The  operations  were  antiseptic 
throughout.  The  malignant  growth  diminished  in  size  rapidly,  the  discharge  became 
scanty,  thin,  and  watery,  and  the  ability  to  speak  and  swallow  improved  quickly.  On  the 
fifth  day  a  portion  of  the  growth  on  the  right  side  sloughed  out,  leaving  an  aperture 
bounded  by  sloughy  tissue,  at  the  bottom  of  which  could  be  seen  necrosed  bone  in  the 
lower  jaw.  Nine  days  after  the  operation  profuse  htemorrhage  took  place,  with  a  fatal 
result.  This  hsemorrhage  was  caused  by  sloughing  of  some  of  the  diseased  starved  tissue, 
into  which  the  trunk  common  to  the  facial  and  lingual  passed. 

In  the  second  case  no  hemorrhage  or  sloughing  followed  on  ligature  of  the  external 
carotids.  For  two  months  the  state  of  the  patient  was  much  improved,  the  growth  showed 
but  little  tendency  to  increase,  and  the  pain  and  dysphagia  did  not  return.  Then  profound 
cancerous  cachexia  set  in,  with  emaciation  and  iloss  of  strength,  beyond  which  there  is 
no  note. 

Excision  of  the  External  Carotid. — This  method  has  been  intro- 
duced in  America  to  meet  the  objections  which  may  accompany  mere 
ligature  of  the  artery,  viz.,  secondary  haemorrhage  if  the  wound  unavoid- 
ably becomes  septic,  and,  in  the  case  of  growths,  the  reactivity  which 
sets  in  when  the  collateral  circulation  is  restored.  The  following 
account  is  taken  from  Dr.  Coley's- article  on  "Cancer"  {Tiventietli 
Century  Practice  of  Medicine,  vol.  xvii.  p.  405) :  "  R.  H.  M.  Dawbarn,  of 
New  York,  has  originated  a  method  of  dealing  with  inoperable  malig- 
nant tumours  in  regions  deriving  their  blood-supply  from  the  external 
carotid  arteries,  which  he  designates  as  *  excision  of  the  external  carotid 
arteries.'  Attempts  to  starve  malignant  tumours  b}'  cutting  off  the 
arterial  supply  had  previously  been  made,  but  never  systematicall}'. 
Four  years  ago,  J.  D.  Bryant,  of  New  York,  reported  before  the  New 
York  Medical  Society  a  case  of  inoperable  naso-pharyngeal  sarcoma 
which  apparently  disappeared  after  ligature  of  both  external  carotid 
arterial,  the  patient  remaining  well  nearly  ten  years  afterwards. 
Bryant  tried  the  method  on  a  number  of  other  similar  cases,  but  the 
results  were  always  confined  to  temporary  shrinkage  of  the  tumour. 
Dawbarn,  reasoning  from  these  results  that  the  first  case  was  successful 
because  there  happened  to  be  present  poor  anastomotic  connections, 
and  that  the  other  cases  were  improved  at  first,  but  later  became  worse 
as  soon  as  anastomosis  developed,  conceived  the  idea  of  excising  the 
carotids." 
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**  The  technique  of"  the  operation  is  as  follows  : — liigate  the  external 
carotid  just  above  its  origin.  Cut  just  above,  and  seize  the  upper  cut 
end  with  stout  artery-forceps.  These  hold  the  vessel  as  a  handle 
througiiout.  Working  upwards,  tie  off  between  two  ligatures  and 
divide  each  hrancli  as  reaclu'd.  When  the  artery  at  length  disappears 
into  the  substance  of  tin;  i)ar()tid  gland,  use  gcnllc  tra(jtion  on  the  artery 
downwards  while  stretcliing  with  a  dressing-forceps  a  passage  up  into 
the  gland.  Avoid  the  knife  here,  to  threaten  facial  paralysis  as  little  as 
may  be.  At  length  one  is  able  to  slip  a  single  ligature  about  the  two 
terminal  branches  just  above  their  origin — the  internal  maxillary  and 
temporal — and  to  divide  tlie  end  of  the  external  carotid." 

Dr.  Dawbarn  has  recently  modified  his  tccJuiiqiie  {Intern.  Clinics,  1905, 
vol.  i.  p.  112).  After  the  different  branches  of  the  external  carotid  have 
been  found  and  tied,  they  are  cut,  and  the  distal  portions  injected  with  a 
mixture  of  white  paraffin  and  gelatin,  introduced  at  a  temperature  of  about 
120"  F.  The  two  trunks  are  dealt  with  at  an  interval  of  about  fourteen 
days.  The  result  of  his  experience  is  as  follows: — "For  sarcomas 
the  result  is  particularly  favourable.  Cases  are  now  on  record  in  which 
three,  four,  five,  six,  and  even  seven  years  after  the  tying  of  the 
external  carotid,  there  has  been  no  recurrence  of  sarcomatous  tumours 
which  were  growing  ra])idly  before  the  operation,  but  which  dwindled 
immediately  afterwards,  and  have  never  again  resumed  their  malignant 
activity.  In  one  very  severe  case  of  sarcoma  of  the  base  of  the  skull, 
in  which  the  tumour  was  very  large  and  had  yielded  somewhat  to  the 
injection  of  Coley's  toxin,  but  had  afterwards  resumed  its  growth,  the 
tying  of  the  external  carotids  led  to  the  gradual  disappearance  of  the 
tumour ;  and  it  has  not  recurred.  Unfortunately  this  is  not  so 
true  for  the  carcinomas.  Improvement  follows  the  cutting  off  of  the 
blood-supply  to  malignant  growths  of  this  kind,  but  the  relief  is  not 
permanent.  In  a  few  instances  there  was  marked  diminution  in  the 
size  of  the  tumour,  followed  by  the  relief  of  symptoms  for  from  a 
few  months  to  a  year.  Recurrence,  however,  has  inevitably  taken 
place  in  all  true  carcinomas,  though  usually  the  patient  has  suffered  very 
much  less  before  the  fatal  termination  than  would  have  been  the  case 
had  the  carotid  not  been  tied.  In  every  instance  the  tumour  has 
shrivelled,  and  great  temporary  benefit  has  been  derived  from  the 
operation." 

V.  Haemorrhage  from  Middle  Meningeal  Artery  after  Trephining. — 
This  matter  has  been  considered  at  p.  265,  and  more  fully  in  Guy's 
Hosp.  Hep.,  vol.  xliii.,  where  it  is  shown  that  severe  haemorrhage  is  not 
uncommon  after  a  w^ounded  middle  meningeal  has  been  exposed  by 
trephining,  but  that  the  bleeding  will  usually  yield  to  measures  short  of 
ligature  of  the  external  carotid. 

Guide. — The  anterior  border  of  the  sterno-mastoid  above  the  hyoid 
bone. 

Relations. — The  external  carotid  extends  from  the  upper  border  of 
the  thyroid  cartilage  to  a  point  midway  between  the  external  auditory 
meatus  and  the  condyle  of  the  jaw ;  beyond  this  point  it  is  continued 
on  as  the  temporal,  having  just  before  given  off"  the  internal  maxillary. 
In  the  first  part  of  its  course  the  external  is  somewhat  nearer  the 
middle  line  than  the  internal  carotid,  and  is  more  superficial  than 
this  throughout. 
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In  Front. 

Skin  ;  fascise  ;  platysma ;  nerves  from  transverse 

cervical  and  facial ;  superficial  veins. 
Lingual  and  facial  veins. 
Digastric  and  stylo-h3'oid. 
Parotid ;  facial   nerve ;   temporo-maxillary  and 

other  veins. 

Inside.  Outside. 

Pharynx.  Parotid. 

Hyoid  bone.  Temporo-maxillary      vein     when 

Eamus  of  jaw.  this  descends  to   join  the  in- 

Parotid,  ternal  jugular. 

External 
carotid. 

Behind. 

Parotid  gland. 

Superior  laryngeal. 

Glosso-pharyngeal. 

Stylo-glossus  and  stylo-pharyngeus. 

The  veins  in  relation  with  the  external  carotid  vary  a  good  deal. 
But,  in  addition  to  the  lingual  and  facial  crossing  it,  a  number  of  veins 
joining  the  external  and  anterior  to  the  internal  jugular  may  form  a 
kind  of  plexus  round  the  artery,  and  the  temporo-maxillary  may 
descend  outside  the  artery  to  join  the  internal  instead  of  the  external 
jugular. 

Branches* : 

Anterior.  Posterior.  Ascending.  Terminal. 

Superior  Auricular.  Ascending  Temporal, 

thyroid.  Occijjital.  pharyngeal.  Internal 

Lingual.  maxillary. 

Facial. 

Operation. — This  is  performed  at  two  spots  : 

a.  Below  the  digastric  (Fig.  271). 

b.  Above  this  muscle,  behind  the  ramus  of  the  jaw. 

a.  Below  the  Digastric. — This  is  the  operation  more  frequently  per- 
formed in  order  to  cut  off  the  blood-supply  through  all  the  branches 
of  the  arter}'.  Though  these  are  so  numerous,  and  vary  somewhat, 
there  is  usually  a  spot,  from  one-half  to  three-quarters  of  an  inch, 
between  the  superior  thyroid  and  the  lingual  on  which  a  ligature  may 
be  safely  placed,  especially  if  the  suj)erior  thyroid  and  Unguals  be 
ligatured  as  well. 

To  meet  the  difficulties  which  may  be  met  with,  and  to  expose  the 


*  While  this  is  a  common  arrangement,  it  is  by  no  means  the  only  one.  Very  fre- 
quently one  trunk  gives  off  two  or  three  arteries.  Sometimes  all  the  branches,  save  the 
two  terminal,  arise  very  close  together,  the  external  carotid  constituting  then  an  arterial 
axis.  It  is  the  presence  of  these  branches  which  enables  the  surgeon  to  decide  whether 
he  is  dealing  with  the  external  or  internal  carotid. 
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desired  vessel  quickly,  the  bifurcation  of  the  common  trunk  must  first 
be  found,  and  tlie  artery  which  gives  ott"  brunches  traced  upwards. 

The  position  of  the  patient's  head  and  that  of  the  surgeon  being  the 
same  as  at  p.  759,  an  incision  three  inches  long  is  made,  in  the  line  of 
the  artery,  from  the  angle  of  the  jaw  to  the  upper  border  of  the  thyroid 
cartilage,  about  a  quarter  of  an  inch  in  front  of  the  anterior  border  of 
the  stcrno-mastoid.  This  incision  should  divide  skin,  fascite,  and 
platysma  ;  any  superficial  veins  being  secured,  the  cellular  tissue  in 
front  of  the  muscle  is  opened  up,  and  the  bifurcation  of  the  common 
carotid  and  the  posterior  belly  of  the  digastric  or  the  hypoglossal 
identified  as  guides  to  the  vessel.  In  doing  this  the  sterno-mastoid 
should  be  drawn  outwards,  any  large  veins — e.g.,  facial  or  lingual — 
pulled  aside  with  a  strabismus-hook  or  secured  with  double  chromic 
gut  ligatures  before  division.  The  muscle  or  the  nerve  being  defined, 
the  pulsation  of  the  artery  is  felt  for  below  them,  and  the  vessel  care- 
fully cleaned  just  above  the  thyroid  cartilage.  The  use  of  the  steel 
director  or  knife  should  be  most  cautious  on  the  outer  side  of  the  artery, 
where  lie,  below,  the  internal  jugular  and  the  internal  carotid.  At  the 
same  time  the  presence  of  the  descendens  cervicis  on  the  artery  is  to  be 
remembered,  and  that  of  the  superior  laryngeal  nerve  running  obliquely 
downwards  and  inwards  behind  the  vessel.  The  needle  should  be 
passed  from  without.  The  superior  thyroid,  facial,  and  lingual  should 
be  ligatured  at  the  same  time,  and  the  ascending  pharyngeal  if  it  can 
be  found. 

h.  Above  the  Digastric,  behind  the  Ramus  of  the  Jaw. — This 
operation  has  the  disadvantage  of  probably  entailing  the  division  of 
important  branches  of  the  facial  nerve. 

The  head  and  shoulders  being  duly  raised  and  supported,  the  surgeon 
makes  an  incision  downwards  from  the  tragus  of  the  ear,  just  behind 
the  ramus  of  the  jaw,  dividing  the  skin  and  fasciee.  The  sterno-mastoid 
must  now  be  drawn  outwards,  and  the  digastric  and  stylo-hyoid  down- 
wards, and  it  will  probably  be  needful  to  divide  these  latter  muscles 
partially  in  order  to  secure  the  artery  before  it  enters  the  parotid  gland, 
this  structure  being  drawn  upwards  and  forwards. 

The  needle  may  be  passed  from  either  side,  as  is  most  convenient  to 
the  surgeon. 

Several  veins  communicating  between  the  facial  and  the  external 
jugular  will  probably  cross  the  line  of  incision,  and  must  be  dealt  with. 

LIGATURE    OP    THE    INTERNAL   CAROTID. 

Indications. — These  are  extremely  few. 

I.  Wounds,  usually  Stabs. — The  following  striking  case  is  quoted 
by  Dr.  Lidell  {Intern.  Encycl.  of  Surg.,  vol.  iii.  p.  iii  ;  Amer.  Joimu 
Med.  Sci.,  Jan.,  1879,  pp.  142,  143),  and  reflects  the  greatest  credit  on 
the  medical  men  concerned  : 

On  July  31,  1869,  a  man  was  wounded  in  the  neck,  at  the  angle  of  the  lower  jaw,  by  a 
knife,  which  penetrated  several  inches,  opening  the  internal  carotid.  Alarmed  by  the 
tremendous  outjets  of  arterial  blood.  Dr.  Denning,  in  whose  drug-store  the  stabbing 
occurred,  at  once  compressed  the  carotids.  Happening  to  be  close  at  hand.  Dr.  A.  T.  Lee 
promptly  cut  down  upon  the  artery  by  the  usual  incision,  exposed  it  by  careful  dissection, 
found  the  bleeding  point,  and  applied  a  ligature  on  the  cardiac  side  of  it.     Haemorrhage 
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now  occurring  from  the  upper  end,  was  arrested  bj'  a  ligature  on  the  distal  side  of  the  wound. 
The  patient  was  pulseless,  and  death  was  considered  imminent,  but,  under  energetic 
stimulation  with  whisky  and  ammonia,  the  circulation  was  soon  restored,  and  the  patient 
made  a  good  recovery,  being  in  active  work  nine  years  later. 

2.  Aneurysm.* — In  the  non-traumatic  and  sacculated  variety,  which 
is  extremely  rare,  the  decision  as  to  treatment,  if  pressure  have  failed, 
must  lie  between  the  Hunterian  operation  of  ligaturing  the  common 
carotid  or,  if  the  artery  be  sound,  and  if  there  be  room  above  as  well 
as  below  the  aneurj-sm,  of  placing  ligatures  above  and  below  the  sac, 
and  opening  this  to  turn  out  the  clots.  But  one  or  both  of  the  above 
conditions  may  very  likely  be  absent. 

If  the  aneurysm  be  traumatic,  resulting  from  a  stab  or  gunshot  injury 
in  the  neck,  or  if,  in  sj^ite  of  other  treatment,  it  be  steadil}'  increasing, 
the  only  operation  likely  to  avail  is  the  old  one. 

The  following  cases  are  excellent  instances  of  the  difficulties  which 
may  be  met  with  in  these  cases,  and  how  they  should  be  dealt  with : 

Dr.  Prewitt,  of  St.  Louis  {Ti-ans.  Amer.  Surg.  Assoc,  vol.  iv.  p.  233),  has  recorded  the 
following  most  interesting  case  of  traumatic  aneurysm  : — A  negress,  aged  17,  was  shot 
with  a  revolver  bullet,  which  entered  the  cheek  over  the  malar  bone  and  passed  back- 
wards. Profuse  hzemorrhage  took  place  at  once  from  the  wound  of  entrance,  there 
being  none  of  exit.  This  was  controlled  by  pressure.  A  swelling  quickly  appeared 
between  the  ramus  of  the  jaw  and  the  mastoid  process,  which  three  months  later  was 
found  to  project  into  the  pharyngeal  cavity,  crowding  the  tonsil  over  the  middle  line 
and  resting  against  the  uvula.f  Externally  the  swelling  reached  from  the  temporal  bone 
to  the  hyoid.  Expansile  pulsation,  well-marked  bruit,  and  thrill  were  present.  Sense  of 
taste  was  lost  in  the  right  side  of  the  tongue,  which  was  atrophied,  and,  when  protruded, 
inclined  to  the  right.  Pressure  on  the  common  carotid  arrested  pulsation  in  the  tumour, 
and  caused  some  decrease  in  size.  There  was  no  perceptible  difference  in  the  right  and 
left  temporal  pulses  ;  the  pupils  were  equal.  There  was  persistent  headache,  and  some- 
times roaring  in  the  right  ear.  Difificulty  in  swallowing  had  existed  from  the  first.  The 
general  condition  was  unsatisfactory. 

It  was  decided  to  tie  the  common  carotid  at  once,  but  though  the  pulsation  and  thrill 
in  the  sac  seemed  arrested  at  first,  they  returned  in  a  few  minutes.  It  was  then  decided, 
as  a  forlorn  hope  (because  the  diagnosis  had  placed  the  opening  of  the  sac  close  to  the 
carotid  foramen),  to  extend  the  incision  upwards  in  front  of  the  tragus  to  determine  the 
feasibility  of  laying  open  the  sac  and  tying  the  vessel  upon  the  distal  side  of  it. 

A  cautious  dissection  J  at  the  back  and  upper  part  of  the  sac  showed  that  this  filled  all 
the  space  between  the  mastoid  process  behind  and  the  condyle  and  ramus  of  the  jaw  in 

*  Aneurysm  of  the  internal  carotid  here  refers  to  the  cervical  part  of  the  artery.  The 
treatment  of  orbital  aneurysm,  which  often  depends  on  arterio-venous  communication 
(traumatic  or  idiopathic)  between  the  internal  carotid  and  the  cavernous  sinus,  has 
already  been  considered  at  p.  753. 

f  With  reference  to  this  tendency  of  internal  carotid  aneurysms  to  project  inwards 
Dr.  Prewitt  thus  quotes  from  Prof.  Agnew  (^Surgery,  vol.  i.  p.  591)  :  "The  deep  situation 
of  the  artery,  covered  as  it  is  externally  by  the  stylc-hyoid,  stylo-pharyngeus,  and  stylo- 
glossus muscles,  and  by  dense  aponeurotic  structures  which  extend  down  to  the  styloid 
process,  prevents  any  very  marked  prominence  of  such  a  tumour  on  the  surface  of  the 
neck,  and,  as  the  artery  is  separated  from  the  pharynx  only  by  the  mucous  membrane 
and  the  constrictor  muscle,  its  extension  inwards  becomes  an  anatomical  necessity. 
Indeed,  in  this  peculiarity  lies  the  chief  difference  between  aneurysm  of  the  internal 
carotid  and  aneurysm  situated  at  the  division  of  the  common  trunk." 

X  It  was  suggested  by  Prof.  Agnew,  at  the  discussion  on  this  paper,  that  the  jaw 
should  have  been  divided  and  the  pieces  pulled  aside  to  facilitate  further  dissection  ; 
but  Dr.  Prewitt  found  that  the  jaw  and  sac  were  closely  adherent,  and,  even  if  separation 
could  have  been  effected,  there  would  have  been  no  artery  above  that  could  have  been  tied. 
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front,  tlie  sac  seeming  also  to  blend  with  tlio  skull  or  to  be  closely  adherent  to  it.  A 
little  reilcctioii  made  it  apparent  that  any  attempt  to  deal  with  the  sac  after  the  mctho<i 
of  Mr.  Symc  would  in  all  probability  prove  disa-slrous,  a.s  it  would  almost  certaiidy  Ijc 
found  that  there  wius  no  portion  of  the  artery  between  the  carotid  foramen  and  the  sac 
to  be  tied.  The  wound  was  washed  out  with  bichloride  solution,  drained,  and  closed. 
On  the  eveninj,'  of  the  eighth  day,  there  having  been  pyrexia  and  free  suppuration  of  the 
wound  in  the  interval,  h;emorrhage  took  place  from  the  sac.  The  wound  was  enlarged, 
and  search  maiie  with  the  linger  for  the  orifice  of  the  artery  or  the  carotid  foramen.  The 
search  being  fruitless,  and  it  seeming  cert^iiu  that  laying  open  of  the  sac  or  removal  of 
the  finger  would  be  followed  by  speedily  fatal  haimorrhage,  the  sac  was  packed  with 
strips  of  lint  rolled  in  iodoform.  Haimorrhage  did  not  recur,  but  the  patient  died 
exhausted  twenty-tive  days  after  the  first  ojjeration. 

The  necropsy  was  comlucted  under  great  difKculty,  but  it  was  thought  that  it  was  made 
out  that  the  0{)ening  in  the  artery  was  close  to  the  carotid  foramen.  Death  seemed  largely 
due  to  infective  causes — e.;/.,  thrombosis  of  the  inferior  petrosal  and  lateral  sinuses. 

Dr.  Prewitt  points  out  that  such  an  aneurysm  might  be  mistaken  for  one  of  the 
occipital,  vertebral,  and  perhaps  of  the  internal  maxillary  or  one  of  its  branches.  The 
chief  diagnostic  points  are  the  projection  into  the  pharynx  ;  the  evidence  of  pressure  on 
the  vagus  ami  glosso-pharyngeal  (p.  776)  ;  and  the  exclusion  of  the  vertebral,  by  the 
effects  of  digital  pressure  below  the  sixth  cervical  vertebra  (p.  780).  He  also  shows  by 
several  cases  that  aneurysm  of  the  internal  carotid  has  repeatedly,  owing  to  the  inter- 
ference with  speech  and  swallowing,  the  pain  in  the  neck,  and  the  difficulty  in  opening 
the  mouth,  been  taken  for  tonsillar  abscess,  and  with  fatal  results.  One  of  these  cases 
may  be  quoted  here  : 

A  man,  aged  28,  was  shot  on  September  30,  1879,  through  the  right  infra-orbital 
region.  No  Usemorrhage.  At  the  end  of  a  week  the  swelling  in  the  face  had  entirely 
subsided,  but  tumefaction  of  the  right  side  of  the  neck  remained.  On  the  eighth  day 
the  patient  wiis  out.  On  the  fifteenth  he  called  at  Dr.  Lee's  office,  and  complained  of 
inability  to  speak  or  swallow,  and  also  of  severe  pain  in  the  right  side  of  the  neck, 
which  he  said  he  could  not  bend.  His  appearance  was  that  of  a  man  suffering  from 
severe  tonsillitis.  With  considerable  difficulty  Dr.  Lee  succeeded  in  opening  the 
patient's  mouth  enough  to  permit  of  limited  inspection.  The  tonsils  and  soft  palate 
were  so  swollen  as  to  preclude  inspection  of  the  pharynx.  On  the  hard  palate  there 
was  a  small  firm  tumour  about  the  size  of  a  hickory  nut.  Thinking  this  might  be  the 
ball  surroimded  by  inflammatory  products,  an  exploratory  incision  was  made.  On  the 
removal  of  some  clots  of  blood,  there  was  a  gush  of  arterial  blood.  In  consequence  of  the 
struggles  of  the  patient,  Dr.  Lee  was  unable  to  control  the  haemorrhage,  and  death  ensued 
in  a  few  minutes. 

In  the  discussion  which  followed  on  Dr.  Prewitt's  paper  the  following  case  of  traumatic 
aneurysm  of  the  internal  carotid  following  a  stab  in  the  neck  was  related  by  Dr.  Briggs, 
of  Nashville ; 

A  man,  aged  23,  had  an  expansile  tumour  in  the  left  parotid  region,  encroaching  on 
the  throat,  causing  difficulty  in  swallowing.  There  was  a  loud  bruit,  and  pulsation  in  the 
swelling  was  lessened  by  pressure  on  the  common  carotid.  A  small  cicatrix  pointed  to  the 
receipt  of  a  stab  six  weeks  before. 

Acting  on  the  principle  that  a  traumatic  aneurysm  is  simply  a  wounded  artery,  and 
should  be  treated  as  such,  Dr.  Briggs  performed  the  old  operation.  A  knife  being 
pushed  into  the  most  prominent  part  of  the  swelling,  this  opening  was  plugged  with  a 
finger,  which  appeared  to  find  the  wound  in  the  artery.  The  opening  being  enlarged 
upwards  and  downwards,  large  clots  were  removed,  followed  by  a  gush  of  arterial  blood, 
which  was  arrested  by  stuffing  the  wound  with  sponges.  The  incision  being  prolonged 
downwards,  the  common  carotid  was  tied.  On  the  removal  of  the  sponges,  the  haemor- 
rhage was  as  violent  as  before,  and  was  only  arrested  by  the  pressure  of  a  finger  in  the 
sac.  While  this  was  kept  up,  the  tissues  were  scratched  through,  and  a  ligature  placed 
above  and  below  the  opening.  Though  the  incision  measured  eight  inches,  there  was 
scarcely  sufficient  room.  At  the  bottom  of  the  wound  the  styloid  process  could  be  seen, 
and  just  anterior  and  internal  to  it  the  ligatures  on  the  internal  carotid.  The  patient 
made  a  good  recovery. 
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It  will  be  seen  that  the  two  cases  of  Dr.  Prewitt  and  Dr.  Briggs  differ  widely.  Though 
both  were  traumatic,  in  one  there  was  room  to  place  a  distal  ligature,*  in  the  other  there 
was  not.  The  fact  that,  in  the  latter,  hasmorrhage  did  not  recur  for  the  twenty-five  days 
in  which  the  patient  lived  after  plugging  the  sac,  leads  one  to  hope  that  plugging  with 
aseptic  gauze  firmly  and  carefully  against  the  base  of  the  skull  might  be  successful  in 
such  another  case,  if  the  wound  could  be  kept  aseptic,  and  the  dysphagia  met  by  tube- 
feeding. 

3.  At  p.  754  another  indication  is  given,  viz.,  some  cases  of  traumatic 
exophthalmos,  in  which  ligature  of  the  internal  carotid  is  to  be  preferred 
to  that  of  the  common  trunk. 

Line  and  Guide. — These  are  practically  the  same  as  those  given 
for  the  common  carotid.  The  internal  carotid  lies  at  first  outside  and 
rather  behind  the  external  carotid.  Soon  after  its  commencement  it 
becomes  too  deeply  placed  to  admit  of  ligature. 

Relations  in  the  Neck: 

In  Front. 

Skin  ;  fasciae  ;  platysma. 

Sterno-mastoid ;  stylo-glossus  ;   stylo-pharyngeus. 

Glosso-pharyngeal  nerve. 

Parotid  gland. 

Outside.  Inside. 

Internal  jugular.  Pharynx. 

Vagus.  Ascending  pharyngeal. 


Tonsil. 


Internal 
carotid. 


Behind. 

Rectus  capitis  anticus  major. 
Superior  laryngeal  nerve. 

Operation. — This  is  much  the  same  as  that  for  ligature  of  the 
external  carotid.  The  artery  can  only  be  tied  in  its  first  and  more 
superficial  part.  It  here  lies  outside  and  rather  behind  the  external 
carotid.  The  bifurcation  of  the  common  trunk  should  first  be  found, 
and  the  internal  carotid  carefully  traced  upwards,  being  identified  by 
the  absence  of  branches. 

Thus  the  incision  should  be  made  along  the  anterior  border  of  the 
sterno-mastoid,  and  not  just  in  front  of  it,  the  centre  of  the  incision 
lying  about  half  an  inch  above  the  upper  border  of  the  thyroid  cartilage. 
The  sterno-mastoid  being  defined,  and  the  cellular  tissue  opened  up  in 
front  of  it,  the  same  superficial  structures  will  be  met  with  as  in  the 
external  carotid  (p.  775).  When  the  carotids  are  found,  the  external 
should  be  drawn  inwards,  and  the  digastric  upwards.  The  needle 
should  be  passed  from  without  inwards,  avoiding  the  internal  jugular 
and  the  vagus. 

•  Dr.  Briggs,  with  reference  to  this  caee,  stated  that,  though  the  opening  in  the 
internal  carotid  was  very  close  to  the  carotid  canal — not  more  than  half  an  inch  from 
it — the  operation  was  not  so  very  difficult.  The  cases  given  at  p.  752  of  the  old  operation 
for  aneurysm  of  the  common  carotid  may  be  here  referred  to. 
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LIGATURE    OF    THE    VERTEBRAL    ARTERY. 

Indications. 

(i)  \\'ouii(ls  nnd  (2)  Tranniatic  Aneurysms  may  be  considered 
together.  Tlicre  is  liable  to  be  much  obscurity  as  to  whetlier  it  is  the 
vertebral  or  some  other  artery — e.(/.,  inferior  thyroid,  ascending  cervical, 
common  carotid,  or,  if  higher  up,  the  occipital — which  is  aflected; 
and,  when  it  is  decided  that  it  is  the  vertebral  artery,  it  is  by  no  means 
easy  to  carry  out  satisfactory  treatment.  The  best  course  is  to  enlarge 
the  wound,  and  to  decide,  with  the  finger,  the  relation  of  the  wounded 
vessel  and  of  the  htemorrhage  to  the  transverse  processes  of  the 
vertebrre.  The  direction  of  the  wound  and  the  effect  of  pressure 
below  and  above  the  level  at  which  the  vertebral  ceases  to  be  com- 
pressible— i.e.,  above  the  "carotid  tubercle"  {vide  infra) — will  also 
be  helpful. 

If  the  wound  be  low  down,  there  are  about  two  inches  of  the  artery 
available  for  ligature,  and  this  should  be  placed  above  and  below  the 
wound.  But  if,  as  is  more  fre<iuent,  the  wound  is  higher  up  in  the 
neck,  it  will  be  almost  impossible,  even  after  exposing  and  clipping 
away  the  anterior  roots  of  the  transverse  processes,  to  find  and  secure 
the  artery,  and  the  best  course  will  be  to  carefully  plug  the  wound,  a 
method  successfully  employed  by  Prof.  Kocher.* 

A  man,  aged  48,  had  been  stabbed  in  the  neck.  Daily  haemorrhages,  often  profuse, 
took  place  for  three  weeks,  in  spite  of  plugs  of  charpie  soaked  in  perchloride  of  iron.  On 
admission  into  the  hospital  a  wound  was  found  about  an  inch  to  the  left  of  the  spine,  at 
the  level  of  the  fifth  and  sixth  cervical  vertebrag.  Through  the  wound  was  seen  a  swelling, 
feebly  pulsating.  On  removing  coagula  and  opening  up  the  wound,  free  arterial  haemor- 
rhage came  from  a  cavity  about  the  size  of  a  small  apple,  at  the  bottom  of  which  transverse 
processes  could  be  felt.  The  bleeding  came  from  both  the  central  and  peripheral  ends  of 
the  artery,  between  the  transverse  processes  of  apparently  the  fifth  and  sixth  vertebras. 
As  a  ligatiu-e  could  not  be  applied,  a  pea-like  bit  of  charpie,  soaked  in  solution  of  iron 
perchloride,  was  introduced  between  the  transverse  processes.  The  head  was  kept  fixed 
with  a  stiff  collar.  On  removal  of  the  plug  on  the  fourth  day,  partly  with  a  stream  of 
water,  partly  with  forceps,  no  bleeding  followed.  The  patient  was  discharged  cured  in 
five  weeks,  having  had  a  slight  attack  of  erysipelas. 

Aneurysms  of  the  vertebral  are  always  traumatic.  There  are  about 
twenty-fourf  cases  on  record  of  aneurysms  and  w^ounds  of  this  vessel. 
The  situation  varies  much.  Usually  it  is  high  up,  near  the  mastoid 
process.! 

The  difficulty  of  diagnosis  of  wounds  of  the  vertebral  and  other 
arteries,  and  their  results,  has  been  already  alluded  to.  Mr.  Holmes 
{Lancet,  July  26,  1873)  states  that  there  are  eleven  cases  in  which  the 

•  Langenbeck's  Arch.f.  Klin.  Chir.,  Bd.  xii.  S.  867.  A  full  abstract  of  the  paper  is 
given  in  the  Syd.  Soc.  Bien.  Retr.,  1871 — 1872,  p.  202. 

f  Barbieri,  of  Milan,  quoted  by  Kocher  (Joe.  supra  cit.),  has  collected  sixteen  ;  Pilz 
(Langenbeck's  Arch.f.  Klin.  Chir.,  Bd.  ix.)  has  gathered  together  four.  Then  there  are 
Kocher 's,  one  by  Liicke  in  the  same  Arch.,  Bd.  viii.  S.  78,  and  the  American  case  given 
below. 

X  In  nine,  according  to  Kocher,  the  wound  was  at  or  above  the  second  cervical 
vertebra  ;  in  two,  "  at  the  upper  part  of  the  neck "  ;  in  six  it  was  below  the  second 
cervical  vertebra.  In  four  of  the  latter  it  was  in  the  neighbourhood  of  the  external 
carotid  artery  and  its  branches  :  thus  in  one  the  wound  was  at  the  angle  of  the  jaw. 
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carotid  has  been  tied  for  wound  or  aneurysm  of  the  vertebral,  of  course 
with  no  advantage.  Tliis  mistake  seems  to  have  arisen  from  forgetful- 
ness  of  the  fact  that,  while  pressure  on  the  common  carotid  below  the 
transverse  process  of  the  sixth  cervical  vertebra  will  check  all  pulsation 
in  the  carotid,  the  branches  of  the  carotid,  and  aneurysms  situated  on 
them,  it  will  also  check  pulsation  in  a  vertebral  aneurysm.  Mr.  Holmes 
points  out  that  the  above  "carotid  tubercle "  is  higher  up  than  is 
usually  supposed,  being  situated  two  or  three  inches  above  the  clavicle  ; 
and  he  lays  down  the  rule  that  when  a  traumatic  aneurysm  is  situated 
in  the  course  of  the  vertebral,  and  its  pulsations  are  commanded,  how- 
ever completely,  by  pressure  on  the  common  carotid  low  in  the  neck, 
it  ought  not  to  be  treated  as  being  carotid,  or  as  affecting  a  branch  of 
the  carotid,  until  it  is  clearly  proved  that  its  pulsations  are  stopped  by 
pressure  applied  above  the  level  at  which  the  vertebral  ceases  to  be 
compressible — i.e.,  above  Chassaignac's  carotid  tubercle.  Ligature 
of  the  vertebral  artery  in  the  first  few  inches  of  its  course  being  so 
very  rarely  available,  compression  of  the  artery  low  down,  with  the  aid 
of  an  anaesthetic,  if  needful,  and  with  the  additional  help  of  direct 
pressure  or  cold  on  the  aneurysm  above,  should  be  made  use  of. 

Dr.  Weir  {New  YorTi  Archives  of  Medicine,  1884)  records  a  case  of  a  mau  stabbed  on 
the  right  side  of  the  neck,  about  three-quarters  of  an  inch  below  the  ear,  just  in  front  of 
the  sterno-mastoid.  A  traumatic  aneurysm,  believed  to  be  of  the  vertebral,  slowly- 
developed.  Digital  pressure  over  the  carotid  tubercle  was  made  use  of,  and  in  three  hours 
the  tumour  was  cured. 

If  pressure  fails,  and  if  a  vertebral  aneurysm  increases  in  size,  the 
surgeon  must  decide  to  face  the  risks  of  opening  the  swelling  and 
efficiently  plugging  it.  The  gauze  should  be  carried  into  the  aneurysm, 
the  wound  being  opened  sufficiently  freely  to  allow  the  surgeon  to  see 
what  he  is  about,  and  the  head  should  afterwards  be  kept  rigidly 
still.* 

(3)  The  vertebral  has  been  tied  on  several  occasions  in  ligature  of 
the  innominate  artery,  either  at  the  same  time,  to  prevent  secondary 
haemorrhage,  or  later  on,  to  arrest  this  when  it  has  occurred  at  the 
seat  of  ligature  owing  to  the  reflux  of  blood  from  the  subclavian 
(p.  808).  More  than  once  the  vertebral  has  been  wounded  during 
ligature  of  the  first  part  of  the  subclavian. 

(4)  Epilepsy. — Dr.  Alexander,  of  Liverpool,  has  performed  this  opera- 
tion in  thirty-six  cases,  after  the  first  case  usually  tying  both  arteries 
simultaneously.  The  following  {Diet,  of  Surg.,  vol.  ii.  p.  786)  is  his 
opinion  of  the  value  of  the  operation  : 

The  operation  was  performed  in  the  hope  that  a  diminution  of  blood 
to  the  hinder  brain  and  the  spinal  cord  would  result  in  a  lessening  or 
cessation  of  the  ei^ileptic  convulsions,  it  being  expected  that  the 
diminution  would  be  more  permanent  to  the  parts  supplied  after  liga- 
ture of  the  vertebrals  than  after  ligature  of  other  vessels,  on 
account  of  the  absence  of  anastomosing  branches,  and  the  restraints  to 
dilatation  of  the  unligatured  vessels  by  the  long  canals  through  which 
the  vessels  pass.  For  a  time  these  expectations  were  realised,  but 
relapses  soon  occurred,  and  in  May,  1884,  an  analysis  of  thirty-six  cases 

*  In  one  case  related  by  Kocher  the  nerves  lying  behind  the  artery  were  injured,  and 
in  another  dangerous  inflammation  of  the  spinal  meninges  took  place. 
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showed  only  c\p}\t  which  Imd  had  so  few  fits  since  operation  that 
they  niifjht  ho  practically  considered  cnred.  On  account  of  the  uncer- 
tainty as  to  what  eases  would  derive  henefit  from  the  operation, 
Dr.  Alexander  had  ceased  to  reconnnend  or  perform  the  oi)eration. 
As  far  as  he  could  then  see,  this  chapter  of  sur^^ery  might  he  closed. 

Relations. — The  vertebral  artery,  the  largest  and  usually  the  first 
branch  of  the  subclavian,  arises  from  the  upper  and  back  part  of  the 
artery,  and  ascends  at  first  a  little  outwards  and  backwards  to  reach 
the  foramen  in  the  transverse  process  of  the  sixth  (sometimes  the  fifth 
or  the  seventh)  cervical  vertebra.  Traversing  these  foramina,  it  passes 
through  that  of  the  axis;  it  then  bends  outwards  and  upwards  to  reach 
that  of  the  atlas,  and,  passing  backwards,  lies  in  a  deep  groove  on  the 
posterior  arch  of  the  atlas  behind  the  articular  process,  beneath  the 
sub-occipital  nerve.  In  this  position  it  lies  in  the  sub-occipital  triangle. 
Finally,  it  pierces  the  posterior  occipito-atloid  ligament  and  dura  mater, 
and,  running  upwards  and  forwards  through  the  foramen  magnum, 
winds  round  to  the  front  of  the  medulla  to  join  its  fellow  and  form  the 
basilar  at  the  lower  border  of  the  pons  Varolii. 

Behind. 

Cervical  nerves  (in  vertebral  canal). 
Sympathetic  plexus. 

Outside.  Inside. 

Scalenus  anticus  and  phrenic  nerve.  Longus  colli. 

Vertebral  artery. 

In  Front. 

Internal  jugular. 
Inferior  thyroid. 
Thoracic  duct  (left  side)  crossing  from 

within  outwards. 
Vertebral  vein  (often  plexiform). 
Sympathetic  plexus. 

Operation. — The  head  having  been  suitably  raised  and  turned  slightly 
over  to  the  opposite  side,  an  incision,  three  inches  long,  is  made  along 
the  outer  border  of  the  sterno-mastoid,  extending  to  the  clavicle.  In 
deepening  this  incision  the  external  jugular  must  be  looked  out  for, 
running  parallel  here  with  the  outer  border  of  the  muscle.  When  the 
deep  fascia  is  divided,  the  sterno-mastoid,  together  with  the  vein,  is  to 
be  drawn  inwards,  the  incision  being  prolonged  along  the  clavicle,  and 
some  of  the  clavicular  fibres  detached  from  the  bone  if  needful.  The 
surgeon  then,  working  with  the  narrow  point  of  a  steel  director,  care- 
fully opens  up  the  deep  connective  tissue,  and  endeavours  to  define  the 
interval  between  the  scalenus  anticus  and  the  longus  colli  muscles. 
As  the  outer  border  of  the  former  muscle  corresponds  with  that  of  the 
sterno-mastoid,  this  muscle  must  be  well  retracted  inwards.  In  defin- 
ing the  vertebral  artery  as  it  lies  between  the  scalenus  and  longus  colli 
the  presence  of  the  phrenic  nerve  lying  on  the  scalene,  the  pleura 
internall}',  the  internal  jugular,  inferior  thyroid,  and  the  vertebral 
veins  over  the  vessel,  with  the  thoracic  duct  crossing  it,  on  the  left 
side,  from  within  outwards,  must  all  be  borne  in  mind,  these  structures 
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being  drawn  to  either  side,  as  is  convenient,  with  strabismus-hooks. 
The  depth  of  the  wound  and  venous  haemorrhage  are  difficulties  at 
this  stage.  The  needle  is  then  passed  from  without  inwards.  Owing 
to  the  deep  position  of  the  arterj',  a  good  light  is  essential,  and  the 
head  must  be  manipulated  so  as  to  relax  the  deep  parts  as  required. 
The  anterior  transverse  tubercle  on  the  sixth  cervical  vertebra  is  a 
good  guide  in  cases  of  difficulty ;  below  it,  the  pulsation  of  the  artery- 
should  be  felt.  In  cleaning  the  artery  previous  to  passing  the  ligature 
the  fibres  of  the  sympathetic  must  be  disturbed  as  little  as  possible. 
Temporary  paralysis  from  the  interference  with  these  fibres  is  almost 
certain,  and  immediate  contraction  of  the  corresponding  pupil  is  of 
very  frequent  occurrence,  and  may  be  regarded  as  a  pretty  certain 
indication  that  the  vessel  has  been  secured.  If  the  vertebral  vein  is 
wounded  and  cannot  be  secured  separately,  ligatures  should  be  placed 
on  artery  and  vein  together,  above  and  below  the  wound  in  the  latter. 

LIGATURE     OF    THE     SUBCLAVIAN     IN    ITS    SECOND    AND 
THIRD   PARTS  (Fig.    272). 

Line. — From  the  curved  and  short  course  of  this  vessel  no  definite 
line  can  be  given. 

Guide. — The  chief  point  to  remember  is  the  outer  margin  of  the 
sterno-mastoid,  as  this  corresponds  to  the  outer  border  of  the  scalenus 
anticus,  which  has  to  be  defined  and  then  traced  down  to  the  tubercle 
on  the  first  rib,  the  part  of  the  artery  to  be  tied  lying  on  the  upper 
surface  of  this  bone,  outside  and  behind  the  muscle  and  tubercle. 

Relations  (third  part) : 

In  Front. 
Skin  ;  fasciaB ;  platysma ;    branches  of  cervical 

plexus. 
Venous  plexus — viz.,  external  jugular ;    supra- 
scapular ;  posterior  scapular  ;  transverse  cer- 
vical ;  branch  from  cephalic. 
Transverse  cervical  and  supra-scapular  arteries. 
Cellular  tissue  and  fat. 
Nerve  to  subclavius. 
Subclavian  vein  (below). 
Above.  Behind. 

Omo-hyoid.  Subclavian  First  rib. 

Cords  of  brachial  plexus.  ^^^''"^  P^'^^' 

Relations  (second  part) : 

In  Front. 
Skin  ;  fasciae  ;  platysma. 
Sterno-mastoid. 
Scalenus  anticus. 
Phrenic  nerve. 
Above.  Below. 

Cords  of  brachial  Subclavian  artery  Pleura. 

plexus.  (second  part). 

Behind. 
Scalenus  medius. 
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CoUatoral  Circulation. 

Wltcii  a  hiihitnre  in  (tpjilicd  to  the  Third  or 
Bets  of  vessels*  are  here  employed,  viz.  : 

Abovk. 


The  supra-soapular, 
The  posterior  st-apiilar, 

The  superior  intercostal, 
The  aortic  intereostals, 
The  internal  nianinuiry, 
NumerouK  plexilorni  ves- 
sels passing  through  the 
axilla  from  branches  of 
the  subclavian, 


with 
with 

with 


Second  Part. — Three  main 

Bei.gw. 

The  acromio-thoracic,  the 
infra-scapular,sub-scapu- 
lar,  and  dorsalis  scapula). 

The  long  thoracic  and  the 
scapular  arteries. 

Branches  of  the  axillary. 


Mlien  a  Ligature  is  applied  to  the  First  Part. — The  collateral  circula- 
tion may  be  carried  on  by  the  superior  anastomosing  with  the  inferior 
thyroid,  one  vertebral  with  its  fellow,  the  internal  mammary  and 
superior  intercostal  with  the  long  thoracic  and  the  scapular  arteries, 
and  the  princeps  cervicis  with  the  profunda  cervicis  (Smith  and 
Walsham,  p.  38). 

Indications. 

i.  In  some  cases  of  axillary  aneurysm — i.e.,  those  in  which,  owing  to 
the  pain,  the  irritability  of  the  patient,  the  depth  of  the  artery,  or  the 
rapid  increase  of  the  aneurysm,  pressure  is  not  available.  The  high 
mortality  met  with  in  past  days  is  due  chiefly  to  three  causes,  viz.  : 
(i)  inflammatory  changes  within  the  chest ;  (2)  suppuration  of  the 
sac;   (3)  haemorrhage  (Sir  J.  E.  Erichsen,  Surgery,  vol.  ii.  p.  212). 

ii.  Cases  of  subclavian  and  subclavio-axillary  aneurysm  not  ame- 
nable to  other  treatment ;  or  where  the  aneurysm,  especially  if  sub- 
clavio-axillary, is  small  in  size  (not  larger  than  a  hen's  egg),  with  a 
history  of  a  few  months'  duration,  and  distinctly  traumatic  in  origin. 

Mr.  Poland  (Guy's  IIosj).  Re}).,  i87i),in  his  report  on  subclavian  aneurysm,  gives  nine 
cases  of  recovery  and  twelve  cases  ending  fatally  after  ligature  of  the  second  or  third  por- 
tions of  the  subclavian  for  subclavian  or  subclavio-asillary  aneurysm.  With  regard  to 
the  nine  successful  cases  Mr.  Poland  raises  a  very  important  question  :  Was  the  aneurysm 
developed  in  a  healthy  artery  1  If  so  the  success  is  explained.  In  three  the  aneurysm 
was  entirely  local,  independent  of  general  arterial  disease  ;  in  two  this  was  doubtful  ;  in 
four  the  origin  was  spontaneous.  Whether  general  atheroma  existed  here  must  remain 
uncertain,  as  the  patients  recovered,  and  the  artery,  where  tied,  was  healthy.  "  We  can 
only  say  this  :  that  subclavian  aneurysm  in  its  early  stage,  occurring  in  persons  of  the 
early  or  middle  period  of  life,  without  any  indication  of  disease  of  the  heart  or  large 
vessels,  may  and  does  recover,  and  that  a  cure  may  be  effected  by  means  of  a  ligature  of 
the  third  or  second  portion  of  the  artery  notwithstanding  the  disease  is  one  of  spontaneous 
origin,  and  therefore  presumed  to  be  indicative  of  arterial  disease." 

In  these  successful  cases  the  size  of  the  aneurysm  in  no  instance  exceeded  that  of  a  hen's 
egg,  and  the  duration  of  the  cases  was  short,  being  under  four  and  a  half  months. 

Of  the  twelve  unsuccessful  cases  of  subclavio-axillary  aneurysm  there  was  good  reason 
to  believe  that  in  ten  at  least  an  atheromatous  condition  of  the  arteries  existed.  The  size 
of  the  aneurysm  was,  in  all  save  one,  larger  than  in  the  firet  group. 


*  From  Mr.  Key's  paper,  Guy's  IIosp.  Rcp.^  1836,  on  a  case  in  which  the  subclavian 
artery  had  been  tied  for  axillary  aneurysm  twelve  years  previously. 
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Dr.  Taylor,  of  Dublin,  has  related  {Ann.  Surg.,  Nov.,  1903)  a  very 
instructive  case  of  traumatic  aneurysm  of  the  left  subclavian,  due  to 
fracture  of  the  clavicle,  most  successfully  treated  under  circumstances 
of  great  difficulty. 

The  man,  fet.  62,  had  fractured  his  clavicle  in  the  usual  way,  and  tried  to  work  the  day 
after.  There  was  much  swelling  from  the  first,  and  the  a;-rays  showed  a  spicule  of  bone 
passing  down  towards  the  vessel.  Two  weeks  after  the  injury  a  large  swelling,  with  all 
the  evidence  of  an  aneurysm,  was  present.  A  fortnight  later,  an  attempt  was  made  to  tie  the 
first  part  of  the  subclavian  after  removal  of  the  inner  third  of  the  clavicle.  Owing  to  the 
difficulties  met  with  which  led  to  injury  of  the  vertebral  artery,  it  was  determined  to 
remove  the  centre  of  the  clavicle,  expose  and  control  the  artery,  empty  the  sac,  and  apply 
double  ligatures.  The  subclavian  being  controlled  by  pressure  and  the  sac  emptied,  an 
opening  was  found  in  it  of  the  size  of  a  knitting-needle.  Forceps  were  now  placed  on 
the  proximal  and  distal  sides  of  the  sac,  and  allowed  to  remain  on  for  twelve  days,  a  plug 
of  gauze  being  introduced  between  them.  The  wound  granulated  satisfactorilj',  and  the 
patient  made  a  good  recovery,  though  the  return  of  power  in  the  limb  was  very  slow. 

iii.  As  a  distal  operation,  together  with  ligature  of  the  common 
carotid  for  some  cases  of  aneurysm  of  the  innominate  and  aorta.  (See 
p.  812.) 

iv.  Preparatory  to  such  operations  as  interscapulo-thoracic  amputa- 
tion (p.  222). 

V.  For  wounds  of  the  subclavian  itself — e.g.,  stabs.  This  is  very 
rarely  called  for. 

Operation  for  Ligature  of  tlae  Third  or  Second  Portion  of  the 
Subclavian  (Fig.  272). — These  two  will  be  considered  together,  as  one 
operation  is  but  an  extension  of  the  other. 

The  patient  having  been  turned  over  on  to  the  sound  side,  propped 
up  with  pillows  at  the  edge  of  the  table,  the  head  drawn  over  to  the 
opposite  side,  the  shoulder  on  the  side  of  the  aneurysm  is  depressed  as 
strongly  as  possible,  so  as  to  open  out  the  posterior  triangle.  The 
surgeon  then,  standing  in  front  of  the  shoulder,  draws  the  skin  down 
over  the  clavicle  with  his  left  hand,  and  makes  an  incision,  three  inches 
long,  over  this  bone,  between  the  sterno-mastoid  and  trapezius,  dividing 
skin,  fasciae,  and  platysma.  The  soft  parts  being  now  allowed  to  glide 
up,  the  incision  should  lie  half  an  inch  above  the  clavicle,  the  external 
jugular  vein  thus  escaping  injury ;  for,  as  this  vein  perforates  the  deep 
fascia  just  above  the  clavicle,  it  cannot  be  drawn  down  with  the  skin, 
superficial  fascia,  and  platysma.  If  more  room  be  required  owing  to 
the  elevation  of  the  clavicle  or  the  presence  of  an  aneurysm,  the  above 
muscles  must  be  divided,  and  a  longitudinal  incision  made  upwards,  at 
right  angles  to  the  inner  end  of  the  first,  and  a  triangular  flap  raised 
outwards  and  upwards. 

When  the  superficial  parts  have  been  sufficiently  incised,  the  deep 
fascia  is  carefully  opened  at  the  inner  end  of  the  incision  and  laid  open 
on  a  director,  and  the  areolar  tissue  beneath,  which  varies  much  in 
density  and  in  the  amount  of  fat  it  contains,  scratched  through  in  a 
direction  aiming  for  the  outer  edge  of  the  scalenus  anticus,  which 
corresponds  to  the  outer  margin  of  the  clavicular  part  of  the  sterno- 
mastoid.  As  soon  as  the  deep  fascia  is  divided,  the  presence  of  the 
following  complications  must  be  remembered  and  provided  for.  The 
soft  tissues  may  be  much  matted,  oedematous,  and  altered  owing  to 
previous  use  ^of  pressure,  or  inflammation  set  up    around   a  rapidly 
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growing  anenrvsm.  The  venous  plexus  formed  by  the  external  ju^jular 
receiving  the  suiJia-snipuhir  and  transverse  cervical  veins,  and,  often, 
the  postt'rior  scai)iihir  and  a  branch  over  the  clavicle  from  the  cephalic 
as  well,  nniy  be  much  enj^orged.  Any  one  or  more  of  these  veins  which 
are  in  the  way  should  be  drawn  aside  with  a  strabismus-hook  or 
aneurysm-needle,  or  divided  between  fine  catgut  ligatures.  It  cannot 
be  insisted  upon  too  strongly  that  a  bloodless  wound  will  best  enable 
the  surgeon  to  reach  this  often  most  difficult  artery,  and  a  bloodless 
wound  is  best  secured  by  tying  beforehand  every  vein  which  cannot  be 
drawn  out  of  the  way,  and  by  using  a  fine-pointed  steel  director  as 
much  as  possible  after  the  deep  fascia  is  opened. 


Parts  concerned  in  ligature  of  the  third  part  of  the  subclavian,  i,  Stemo- 
mastoid.  2,  Scalenus  anticus,  below  which  the  subclavian  artery  is  seen  deeply 
with  a  ligature  passed  below  it.  3,  External  jugular  vein  joining  the  venous 
plexus  here  met  with.    4,  Omo-hyoid.     5,  Transversalis  colli  artery. 

As  a  rule,  the  transverse  cervical  artery  is  above  the  incision,  and  the 
supra-scapular  below  it,  under  the  clavicle,  but  occasionally  one  or  both 
of  these  may  be  found  lying  across  the  field  of  operation,  and  must  then 
be  drawn  aside  with  a  strabismus-hook.  While  the  veins  may  be 
ligatured  without  hesitation,  the  arteries  must  be  preserved  intact,  that 
the  collateral  circulation  may  not  be  interfered  with  (p.  783). 

The  omo-hyoid  varies  in  position,  and  may  be  neglected. 

By  scratching  through  the  cellular  tissue  the  scalene  tubercle  on  the 
first  rib,  immediately  above  and  behind  which  landmark  lies  the  artery, 
can  be  felt.  One  of  the  lowest  cords  of  the  brachial  plexus  will  now 
come  into  view,  and  is  another  good  guide  to  the  artery. 

George  A.  Wright,  of  Manchester  ('-Case  of  Ligature  of  Subclavian  Artery  for 
Axillary  Aneurysm,"  Ann.  of  Surg.,  1888,  p.  362),  emphasises  the  value  of  the  lowest 
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nerve  cord  as  a  guide  in  preference  to  the  scalenus  anticus  and  the  scalene  tubercle.  In 
his  case  the  muscle  was  not  a  very  good  guide,  as  "  the  tense  fascia  reaching  from  its 
posterior  border  to  the  sheath  of  the  artery  obscured  the  line  of  the  muscle,"  and  as  the 
artery  rose  fairly  high  in  the  neck,  the  tubercle  was  not  of  much  value  either. 

This  cord  must  not  be  mistaken  for  the  artery,  a  contingency  other- 
wise not  unlikely  to  happen,  as  the  lowest  cord  is  in  close  contact  with 
the  artery  and  may  receive  pulsation  from  it.  *  A  little  cleaning  will 
show  the  fasciculation  of  the  nerve,  while  the  artery  is  closer  to  the 
rib,  and  is  flat,  not  rounded,  when  rolled  under  the  finger,  f  By  com- 
pressing the  artery  between  the  needle  passed  beneath  it  and  his  fore- 
finger, and  noting  the  result  of  this  pressure  on  the  aneurysm  and  the 
pulse  below,  the  surgeon  will  clear  up  any  doubts  as  to  whether  he  has 
the  artery  or  no. 

The  position  of  the  artery  being  made  sure  of,  the  sheath  I  is  opened 
with  the  point  of  the  knife,  the  artery  cleaned,  and  the  needle  passed 
from  above  downwards  and  from  behind  forwards.  This  best  avoids  the 
worst  risk — i.e.,  of  including  a  nerve  cord.  The  needle  should  be  kept 
most  carefully  close  to  the  vessel,  and  not  dipped  suddenly  or  used  with 
any  force;  otherwise  the  pleura  or  subclavian  vein  may  be  injured.  § 

The  artery,  before  the  ligature  is  tightened,  will  be  inspected  with 
some  anxiety  as  to  its  condition — whether  normal  in  size  and  structure, 
or  dilated,  thickened  or  thinned.  ||  If  much  alteration  be  found,  the 
surgeon  should  carefully  divide  the  outer  half  of  the  scalenus  anticus 
on  a  director  with  blunt-pointed  scissors,  keeping  the  wound  absolutely 
dry  so  as  to  watch  for  the  phrenic  nerve,  which,  if  seen,  should  be 
drawn  inwards  with  a  strabismus-hook  (foot-note,  p.  7go). 

If  the  artery  be  found  diseased  here  also,  the  surgeon  should  use  one 
of  the  ligatures  described  at  pp.  796,  800,  and  endeavour  so  to  adjust 

*  Mistaking  a  cord  for  the  artery,  or  tying  the  two  together,  has  happened  to  excellent 
surgeons.  Thus,  in  a  case  under  the  care  of  Mr.  Green,  of  St.  Thomas's  Hospital,  one  of 
the  cords  was  included  in  the  ligature.  The  agony  produced  was  extreme  ;  the  mau  did 
not  cry  out,  but  the  expression  of  his  face  was  something  most  appalling.  The  ligature 
was  immediately  loosed,  and  the  artery  alone  tied,  and  all  the  frightful  symptoms  dis- 
appeared. The  man  made  a  good  recovery,  and  was  seen  many  years  afterwards  perfectly 
well  (Poland,  loc.  srijpra  cit.,  p.  83). 

f  Another  difficulty  about  the  pulsation  is  its  variableness.  Sometimes  it  is  violent 
and  excited  ;  at  others,  as  in  the  case  of  a  dilated  and  diseased  artery,  or  one  much 
handled  in  the  operation,  it  is  almost  imperceptible  (p.  152). 

X  A  process  of  deep  cervical  fascia  which  the  vessel  brings  out  from  between  the 
scaleni,  and  one  which  varies  much  in  density. 

§  The  surgeon  should  be  provided  with  needles  of  different  curves  and  a  silver  probe 
with  a  large  eye.  As  pointed  out  by  Sir  W.  Fergusson  {Surgery,  p.  607),  with  his  atten- 
tion to  details  in  operations,  the  eye  of  the  needle  should  always  be  close  to  the  point, 
that  the  ligature  maybe  at  once  seized  with  forceps  as  soon  as  it  appears  under  the  vessel, 
the  difficulties  at  this  stage  of  the  operation  being  not  only  the  surrounding  parts  of 
importance,  but  also  the  fact  that  in  this  case  the  handle  cannot  be  depressed  so  freely  as 
in  operations  on  most  other  arteries,  and  thus  it  is  difficult  to  make  the  point  rise  above 
the  vessel. 

II  In  a  case  of  Listen's  the  vessel  was  dilated,  thick,  and  soft,  "  aptly  enough  com- 
pared to  the  finger  of  a  buckskin  glove,"  The  patient,  aged  43,  died  of  haemorrhage  on 
the  fourteenth  day.  In  a  patient  of  M.  Jobert's  (Poland,  loc.  suj)ra  cit.,  p.  no),  "the 
vessel  was  found  enormously  large,  equal  to  the  size  of  an  aorta  ;  pulsation  being  very 
marked." 
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the  tij^lituuiiig  ot"  tlic  lij^oiturt'  as  not  to  divide;  both  the  interiiiil  and 
iiiiiUlle  coats. 

In  cases  whtM'e  the  wound  is  a  very  deep  one,  care  must  ho.  tak(!n, 
whih^  niakiii<^  tlie  second  knot,  that  the  first  does  not  slip.  The  li^^a- 
ture  havin<^  been  tij^hleued  and  cut  short,  (h'ainage  is  i)rovided,  if  needed, 
and  the  wound  carefully  closed  and  dressed.  Tiie  limb  is  then 
bandaged  with  cotton-wool  and  kept  somewhat  supported,  and  the 
temperature  nniintained  with  hot  bottles  if  needful. 

Tho  Chief  Points  in  the  After-treatment  are — (i.)  keeping  the 
wound  rigidly  aseptic,  (ii.)  arresting  hjemorrhag«%  (iii.)  meeting  sup- 
puratit)n  of  the  sac,  (iv.)  combating  the  stillness  and  weakness  of  the 
limb  which  sometimes  follow  on  ligature  of  the  nuiin  truidi. 

(i.)  This  need  not  be  further  alluded  to  in  a  work  like  this,  but  it 
cannot  be  too  strongly  insisted  upon  that,  if  the  high  mortality 
(pp.  783,  789)  which  has  hitherto  attended  this  operation  is  to  be 
reduced,  it  is  mainly  to  keeping  the  wound  aseptic  throughout,  and 
thus  to  early  primary  union,  that  we  must  look. 

(ii.)  The  risk  of  hiemorrhage  is  so  great  that  the  surgeon  should 
always  endeavour  to  prevent  it  by  trying  to  obtain  early  and  firm 
closure  of  the  wound,  as  just  indicated,  and  by  keeping  the  patient 
absolutely  quiet  till  all  is  soundly  healed.  When  once  luemorrhage 
occurs,  the  outlook  is  very  grave.  The  treatment  must  vary  according 
to  the  size  of  the  wound  which  remains.  If  there  be  only  a  sinus,  firm 
pressure  must  be  made  over  the  dressings  by  well-adjusted  bandaging, 
aided  b}'  a  heavy  bag  of  shot,  *  and  most  absolute  quiet. 

If  the  wound  be  larger,  and  perhaps  septic  and  sloughy,  an  anaesthetic 
should  be  given,  and,  any  clots  having  been  removed,  it  must  be 
rendered  aseptic,  and  plugged  with  strips  of  stex'ilised  gauze,  the 
part  placed  within  the  wound  having  been  wrung  out  of  solution  of 
formalin  (i  in  500  or  750),  or  turpentine,  and  pressure  applied  as  above. 
The  patient  should  be  kej^t  as  quiet  as  possible  with  morphia  ;  the  diet 
should  be  restricted  and  given  at  regular  intervals,  and  without  stimu- 
lants unless  absolutely  required.  The  cases  collected  by  Mr.  Poland 
{loc.  supra  cit.,  i^p.  116,  117)  show  that  while  hemorrhage  may  occur 
as  early  as  the  eighth  day,  it  may  be  deferred  till  the  twent3--sixth  or 
forty-sixth  day,  the  ligature  having  come  away  on  the  twentieth  day  in 
either  case.  In  neither  of  these  two  latter  cases  had  the  wound  healed  ; 
in  the  first,  the  patient  had  been  allowed  to  get  up;  in  the  second, 
pyaemia  was  present. 

The  above  and  the  following  remarks  apply  chiefly,  of  course,  to  the 
days  when  ligatui'e  of  arteries  for  aneurysm  was  much  more  common, 
before  the  period  of  aseptic  surgery  and  the  employment  of  sterile 
ligatures. 

The  same  writer  (Zoc.  su2>ra  cit.,  p.  125)  thus  sums  up  the  sources  of  haemorrhage  : 
Qi)  From  the  mc,  either  pi-imary  from  puncture  during  the  operation,  or  secondary  from 

ulceration  or  rupture  at  an  early  period,  or  later  after  inflammation  and  suppuration  and 

giving  way  of  the  sac. 

(J)')  From  the  ligatured  part,  in  consequence  of  non-obliteration  of  the  artery  when 

the  ligature  is  becoming  detached,  the  haemorrhage  being  generally  from  the  peripheral 

*  In  a  lai'ge  hospital  where  relays  of  assistants  are  available,  digital  pressure  may  be 
made  use  uf. 
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end  of  the  artery  tied.  It  may  be  due  also  to  an  unsound  state  of  the  coats  of  the  artery, 
such  as  dilated,  thinned  coats  or  atheromatous  degeneration. 

It  is  worth  remembering  that  this  hsemorrhage  is,  in  exceptional  cases,  recovered  from. 

Mr.  Poland  (^loc.  supra  cit.,  p.  127)  quotes  four  cases  from  the  collection  of  Kocher 
which  recovered  after  the  use  of  styptics,  pressure,  and  cold,  and  adds  one  under  the  care 
of  Sir  W.  Fergusson  (^Edln.  Med.  and  Surg.  Juurn.,  1831,  p.  309),  in  which  the  hjemorrhage 
was  arrested  promptly  and  for  good  by  pressure  applied  immediately  by  the  patient's  wife, 

(iii.)  Suppuration  of  the  sac.  The  frequenc}'  of  this  untoward 
accident  has  been  ah-ead}'  alluded  to  (p.  783).  It  is  due  to  the  close 
proximit}'  of  the  ligature  to  the  sac,  without  any  intervening  branch, 
whereby  the  necessary  coagulum  is  but  ill  formed  and  loose,  acting 
as  a  foreign  body,  and  liable  to  set  up  irritation,  inflammation,  and 
its  consequences. 

Every  endeavour  should  be  made  to  prevent  its  occurrence  by 
forbidding  all  handling  of  the  aneurysm. 

If  evidence  of  it  occur,  and  the  swelling,  which  has  at  first  diminished 
in  size,  again  about  the  second  or  third  week  steadily  increasing  in 
size,  become  tense  and  painful,  but  without  pulsation,  it  must  be 
opened  by  a  sufficiently  free  incision,  carefull}'  emptied  of  pus  and 
clots,  drained,  and  well-adjusted  pressure  applied.  If  the  wound  have 
not  healed,  and  particular!}'  if  it  is  infected,  hsemorrhage  is  extremely 
likely  to  occur  after  opening  the  sac — an  ominous  complication,  which 
can  only  be  met  b}'  plugging  with  aseptic  gauze  and  using  firm  pressure 
(p.  787). 

(iv.)  Atrophy,  stiff'ness,  and  weakness  of  the  limb.  These  must  be 
met  by  warmth,  use  of  electricity,  and,  above  all,  by  perseveringly 
used  massage. 

The  condition  which  is  so  common  in  the  lower  extremity  after  an 
analogous  operation  (see  Ligature  of  External  Iliac),  in  which  the 
limb  long  remains  in  a  state  not  far  removed  from  gangrene,  is  much 
less  common  in  the  upper  extremity. 

Diflaculties  and  Accidents  which  may  be  met  with,  and  Points 
to  avoid,  during  the  Operation. 

1.  Sterno-mastoid  and  trapezius  almost  meeting. 

2.  A  short  full  neck  with  much  fat  both  above  and  beneath  the  deep 
fascia. 

3.  Clavicle  much  pushed  up.  This  may  be  due  to  the  patient  having 
carried  his  shoulder  raised  to  relieve  the  painful  pressure  on  the  nerves, 
or  to  the  presence  of  an  aneurysm. 

4.  The  arter}'  may  be  displaced. 

This  deviation  from  its  usual  course  may  be  acquired,  as  in  a  case  of  Warren's 
(Poland,  loc.  Hupra  cit.,  p.  77),  where  the  left  subclavian  was  raised  and  displaced  by 
a  curvature  of  the  spine  in  a  woman,  aged  30,  the  subject  of  an  aneurysm  (attributed 
to  strain)  about  the  size  of  a  pigeon's  egg,  just  above  the  scapular  end  of  the  clavicle. 
Ligature  was  performed  by  an  incision  made  obliquely  from  the  outer  edge  of  the  sterno- 
mastoid  towards  the  acromio-clavicular  joint,  the  pulsation  of  the  artery  being  the  guide- 
Congenital  deviations  which  have  been  met  with  are  the  artery  perforating  the 
scalenus  anticus,  or  lying  in  front  of  it  or,  as  usual,  behind  this  muscle,  but  now 
closely  accompanied  by  its  vein. 

5.  The  soft  parts  infiltrated,  oedematous,  or  matted  together  owing 
to  the  presence  and  irritation  of  an  aneurysm,  aided,  perhaps,  by 
previous  attempts  at  cure  by  pressure. 


LIGATURK   OK   TIIK   SUBCLAVIAN.  789 

6.  Great  endorsement  of  the  veins  met  with  lici-c,  diu;  to  the  presence 
of  an  aneurysm,  and  increased  hy  the  anuisthctic 

7.  An  aneurysmal  sac  very  prominent  and  liable  to  be  puncturt-d  in 
the  operation. 

This  accident  took  place  in  the  hands  of  the  elder  Travers.  The  sac  was  as  large  as  a 
swan's  egg,  and  pulsated  strongly.  The  patient  died  on  the  third  day  after  the  opera- 
tion, with  effusion  into  the  right  pleura.  The  ligature  was  firndy  seated  on  the  artery 
at  the  root  of  tlic  sac  and  adjoining  the  outer  edge  of  the  scalenus.  The  sjic  had  a 
pouch-liivc  enlargement  upwards,  which  closely  overlaid  the  artery  on  the  pectoral 
side  ;  and  this,  having  been  penetrated  in  the  passage  of  the  needle,  had  occasioned 
the  profuse  arterial  haemorrhage  without  saltus,  which  was  not  arrested  by  the 
tightening  of  the  ligature,  and  which  was  only  controlled  by  introducing  a  sponge 
tent  into  the  wound.  The  same  accident  is  stated  by  Sir  J.  E.  Erichsen  to  have 
happened  to  Cusack  while  ligaturing  the  subclavian  for  a  diffused  aneurysm  of  the 
axillary  artery. 

The  alarming  gush  of  blood  whicli  took  place  was  arrested  by  plugging  the  wound, 
but  the  hajmorrhage  recurred  fatally  on  the  tenth  day. 

8.  Wound  of  the  supra-scapular  artery  necessitating  ligature  of  this 
branch.  As  a  rule  this  arter}'^  lies  too  low  down  to  be  injured — a 
complication  to  be  extremely  dejjrecated,  as  it  is  one  of  the  chief 
channels  by  which  the  collateral  circulation  is  established  (p.  783). 
In  about  one  out  of  every  three  cases  the  posterior  scapular  will  be 
found  to  arise  from  the  tliird  part  of  the  subclavian  as  a  separate 
branch.  Erichsen  (Surgery,  vol.  ii.  p.  208)  advised,  if  this  condition 
were  met  with,  that  the  ligature  should  be  applied,  as  far  as  possible, 
"  to  the  proximal  side  of  the  branch.  If  necessity  obliges  the  ligature 
to  be  applied  close  to  the  branch,  it  is  perhaps  safer  to  tie  this  also,  as 
the  anastomosis  of  vessels  in  this  region  is  so  abundant  that  the  risk 
of  gangrene  from  the  obliteration  of  a  single  branch  would  be  very 
small."  But,  according  to  the  results  of  a  necropsy  in  which  Mr. 
Key  had  tied  the  artery  twelve  years  previously  for  axillar}-  aneurysm, 
both  the  posterior  and  the  supra-scapular  are  ver^'  important  channels 
by  whicli  the  blood  is  carried  into  the  axillary  through  the  infra- 
scapular  (Guy's  IIosp.  Be}).,  1836). 

Any  artery  crossing  the  subclavian  should  be,  normally,  the  trans- 
verse cervical.  This  or  any  other  vessel  which  ma}'  be  an  artery  should 
be  drawn  aside  with  a  strabismus-hook. 

g.  Pulsation  in  the  artery  weak  or  deficient,  or,  on  the  other  hand, 
excited  and  tumultuous  (p.  786). 

10.  Including  a  cord  of  the  brachial  plexus  (p.  786). 

11.  Injuring  the  pleura.  This  has  happened  on  several  occasions 
during  the  passage  of  the  needle  round  the  artery,  owing  to  the  close 
proximit}'  of  the  serous  membrane  to  the  vessel,  and  the  difficulty 
in  passing  the  needle,  especially  when  the  clavicle  is  much  i-aised, 
rendering  it  impossible  to  pass  the  needle  from  below,  and  thus  away 
from  the  pleura. 

Erichsen  (loc.  siqjra  cit.,  vol.  ii.  p.  212)  considered  inflammation  of  the 
contents  of  the  thorax  to  be  the  most  frequent  cause  of  death,  proving 
fatal  in  one  out  of  every  2*5  cases.  This  is  not  pytemic,  but  arises  from 
causes  essentially  connected  either  with  the  operation  or  with  the 
aneurysm  itself.  "  These  are  referable  to  three  heads,  (i)  Septic 
inflammation  of  the  deep  areolar  tissue  at  the  root  of  the  neck  may 
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extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium.  .  .  . 
(2)  The  sac  ma}^  by  its  pressure  inwards,  encroach  upon,  and  give  rise 
to  inflammation  of,  that  portion  of  the  pleura  which  corresponds  to  its 
posterior  aspect.  (3)  Division  of  the  phrenic  nerve  would  necessarily, 
by  interfering  with  the  respirator}'  movements,  induce  a  tendency  to 
congestion  and  inflammation  of  the  lungs ;  and  although  such  an  acci- 
dent must  be  a  verj^  rare  one  in  cases  of  ligature  of  the  subclavian  for 
axillary  aneurysm,  yet  it  undoubtedly  has  occurred,  as  I  have  myself 
witnessed  in  one  case." 

12.  Injuring  the  nerve  to  the  subclavius,  or  including  it  in  the 
ligature.  This  nerve,  derived  from  the  junction  of  the  fifth  and  sixth 
cervical,  usually  gives  a  filament  to  the  phrenic.  If,  as  occasionally 
happens,  this  filament  is  replaced  by  a  nerve  constituting  an  important 
part  of  the  origin  of  the  phrenic,  injury  to  it  will  be  followed  by  urgent 
and  speedily  fatal  dyspnoea. 

13.  Injury  to  the  subclavian  vein.  This  is  rare,  as  the  vein  lies 
below  and  well  away  from  the  artery.  But  if  ligature  were  called  for 
in  a  case  in  which  the  vein  accompanied  the  artery  between  the  scaleni, 
this  deviation  would  prove  embarrassing. 

I  have  spoken  at  p.  786  of  division  of  the  scalenus  anticus  if  the 
surgeon  does  not  find  the  part  of  the  artery  beyond  this  muscle  health}'. 
It  is  not  needful  to  speak  at  length  and  separately'  of  this  step,  as  it  is 
a  mere  extension  of  the  operation  for  ligature  of  the  third  part,  the 
muscle  being  also  only  divided  in  part.  Mr.  Poland  {loc.  supra  cit., 
p.  128)  points  out  that,  of  eight  cases  in  which  the  scalenus  was 
partially  divided,  five  recovered,  and  that  of  these  five  recoveries  the 
operation  was  on  the  left  side.  These  cases  thus  fully  prove  that  a 
ligature  may  be  placed  on  the  second  part  of  the  artery  without  fear 
of  want  of  thrombus  formation  or  of  injury  to  important  parts.* 

LIGATURE  OF  THE  FIRST  PART  OF  THE 
SUBCLAVIAN.! 

As  this  operation  has  been  performed  by  surgeons  of  the  highest 
eminence,  and  as  it  affords  good  practice  on  the  dead  subject,  it  will 
be  given  here.  How  far  the  improvements  of  modern  surgery,  aided  by 
recently  introduced  ligatures  and  removal  of  the  inner  part  of  the 
clavicle,  will  ever  render  this  a  successful  operation,  and  meet  that 
secondary  haemorrhage  which  has  proved  so  fatal  from  the  distal  side 
of  the  ligature,  owing  to  the  facility  with  which  the  numerous  collaterals 
bring  in  blood  to  this  spot,  remains  to  be  seen. 

*  As  shown  by  Mr.  Poland,  the  remarks  of  Porter  on  the  numerous  and  great  perils  of 
this  operation  are  scarcely  borne  out — viz.,  the  phrenic  on  the  scalenus  anticus  ;  the  thoracic 
duct  lying,  on  the  left  side,  at  the  inner  edge  of  the  muscle  ;  the  three  large  branches 
usually  given  off  by  the  subclavian  while  between  the  scaleni ;  and  the  close  proximity  of 
the  first  dorsal  nerve  behind  the  artery. 

f  These  remarks  refer  chiefly  to  the  right  subclavian.  A  ligature  has  certainly  once 
been  placed  on  the  first  part  of  the  vessel  on  the  left  side,  Dr.  Rodgers,  of  New  York, 
being  the  operator,  and  losing  his  patient  from  haemorrhage  on  the  fourteenth  day. 
Sir  J.  E.  Erichsen  (Zoc.  sup?-a  cit.)  states  that  Sir  A.  Cooper  failed  in  an  attempt  to  secure 
the  vessel,  and  that  he  is  said  to  have  wounded  the  thoracic  duct.  See  also  Sir  W. 
Mitchell  Banks'  remarks  p.  806.     Mr.  Stonham's  successful  case  is  given  at  p.  792. 
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Relations. — These,  owiuf^  to  the  greater  depth  of  tlie  artery  on  the 
left  side,  must  be  given  separately. 

In  Front. 
Skin  ;  fasciaj. 

Sterno-niastoid  ;  sterno-hyoid  ;  sterno-thyroid. 
Intcrniil  jui^iihir  and  (often)  vertebral  vein. 
Vagus  ;  phrenic  ;  cardiac  nerves. 

Kight  subclavian  (first  part). 

Bkiiind. 

Recurrent  laryngeal ;  sympathetic. 
Longus  colli  ;  pleura  (and  beneath). 

In  Front. 

Sterno-mastoid  ;  sterno-hyoid  ;  sterno-thyroid. 

Pleura ;  lung. 

Vagus  ;  phrenic  ;  cardiac  nerves. 

Internal  jugular  ;  innominate  veins. 

Common  carotid. 


Outside. 
Pleura. 


Left  subclavian 
(first  part). 

Behind. 


Inside. 

Trachea. 

CEsophagus  ;  thoracic 
duct. 


Sympathetic. 

(Esophagus  ;  thoracic  duct. 

Longus  colli. 

Operation. — This  resembles  ligature  of  the  innominate, 
ing  account  is  taken  from  Mr.  Barwell*  : 


The  foUow- 


A  triangular  flap  having  been  turned  upwards  and  outwards,  and  both  heads  of  the 
sterno-mastoid  divided,  the  anterior  and,  if  needful,  the  external  jugular  veins  are  secured 
with  double  chromic-gut  ligatures,  and  divided.  The  fascia  over  the  sterno-hyoid  being 
exposed.  "  the  director,  after  a  little  opening  in  the  aponeurosis  has  been  made,  can  be 
insinuated  behind  that  muscle,  which  also  must  be  severed.  It  is  well  now  to  look  and 
feel  for  the  carotid  artery  before  going  on  to  divide  the  sterno-thyroid,  whose  outer  edge 
covers  that  vessel,  and  never,  as  far  as  my  experience  of  the  dead  subject  goes,  conceals 
the  subclavian. "f  The  finger  of  the  operator,  after  division  of  the  sterno-hyoid,  readily 
detects  the  longitudinal  course  and  pulsation  of  the  carotid,  and  may  with  ease  push  the 
edge  of  the  sterno-thyroid  from  off  its  sheath  inward,  in  which  position  the  muscle  should 
be  held  with  a  blunt  hook.  When  the  sheath  of  the  vessel  is  thus  brought  into  view,  the 
operator  should  look  for  the  large  veins  that  always,  but  more  especially  if  there  have  been 
dyspnoea,  overlie  it.  Choosing  a  vacant  spot,  he  merely  nicks  the  loose  structure  in  which 
they  lie,  and  then  pushes  them  up  and  down,  tearing  the  cellular  tissue  a  little,  till  the 
dense  fibrous  sheath  is  bared  sufficiently  first  to  have  a  small  opening  made  in  it,  and  then 
to  be  slit  up.     This  should  be  done  on  the  front  and  inner  aspect.      Now,  at  this  part  the 

*  Intern.  Ennjcl.  Surg.,  vol.  iii.  p.  513. 

f  "  The  mere  division  of  the  muscle  is  in  itself  unimportant,  but  there  lies  behind  it  a 
plexus  of  large  veins,  passing  from  the  thyroid  body  to  the  internal  jugular,  generally 
distended  by  the  dyspnoea  accompanying  aneurysm  at  the  root  of  the  neck.  Their 
division  causes  profuse  bleeding,  and  subsequent  diflBculty  in  recognising  the  deeper 
parts." 
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vein  diverges  a  little  from  the  artery,  so  as  to  leave  a  triangular  interval,  through  which 
the  vagus  runs.  A  blunt  hook  is  placed  over  this,  and  it  is  to  be  drawn  with  the  jugular 
vein  gently  outward.  The  next  point  is  to  find  the  subclavian.  To  do  this  the  operator 
must  remember  that  the  usual  description  and  delineation  of  the  innominate  bifurcation  is 
incorrect.  It  is  generally  depicted  as  if  the  two  branches  rose  side  by  side  and  almost  at 
right  angles  to  each  other.  In  reality,  the  subclavian  springs  behind  the  carotid,  and  the 
angle  between  the  two  vessels  is  very  acute.  Therefore,  to  detect  the  subclavian,  the 
operator  must  place  his  finger  at  the  back  and  outer  part  of  the  carotid,  when,  passing 
it  down,  he  comes,  generally  a  few  lines  above  the  clavicle,  to  the  slightly  divergent  pul- 
sating line  of  the  subclavian,  which  lies  deeper  than  the  carotid  by  the  whole  diameter  of 
that  vessel. 

In  selecting  the  spot  for  placing  the  ligature,  it  is  well  not  to  put  it  quite  close  to  the 
bifurcation,  but  also  not  too  near  the  scaleni,  lest  the  recurrent  laryngeal  or  the  phrenic 
should  be  injured.  The  vagus  and  the  jugular  vein  should  be  kept,  not  too  forcibly, 
outwards,  and  the  needle  should  be  passed  from  below,  while  with  his  left  forefinger  the 
surgeon  gently  presses  the  pleura  downwards  and  outwards.  Some  obstruction  behind 
the  artery  will  very  likely  be  encountered,  but  it  is  better  gently  and  patiently  to  over- 
come this,  and  never  on  any  account  to  attempt  to  pass  the  needle  the  other  way  ;  for  if 
this  be  attempted,  the  instrument  is  certain  to  penetrate  the  pleura.  Having  now  passed 
and  tied  the  ligature,  the  surgeon  should  consider  the  advisability  of  also  securing  the 
vertebral.  It  lies  in  the  groove  between  the  longus  colli  and  scalenus,  so  that  the  jugular 
vein  must  now  be  held  inwards  ;  the  dissection  already  made  will  have  so  nearly  exposed 
the  artery  that  a  few  touches  with  a  director  will  lay  it  sufficiently  bare  to  allow  the 
passage  of  the  needle.  The  position  of  the  phrenic  nerve  on  the  anterior  scalene,  outside 
and  a  good  deal  in  front  of  the  vessel,  guards  it  against  much  risk  of  injury,  but  still  it 
must  be  carefully  avoided.  The  operator  must  not  mistake  the  inferior  thyroid  (which  is, 
however,  much  smaller,  and  usually  at  this  part  external)  for  the  vertebral  *  itself. 

As  Mr.  Stonham's  case  of  ligature  of  the  first  part  of  the  left  sub- 
clavian for  aneurysm  of  the  first  and  second  parts  of  this  vessel  {Lancet, 
Aug.  2,  igo2)  is  one  of  the  few  cases  in  which  this  oi^eration  has  been 
completed  and  ended  successfuUy,  I  give  the  details.  They  emphasise 
in  the  strongest  way  the  need  of  removing  the  inner  part  of  the  clavicle 
in  these  cases  (p.  803).  The  patient  being  in  the  usual  position,  with 
shoulders  raised,  "  a  vertical  incision,  about  6  inches  long,  was  made 
parallel  to  the  sternal  head  of  the  sterno-mastoid,  the  centre  being  over 
the  sterno-clavicular  joint.  In  its  lower  half  the  incision  was  carried 
right  down  to  the  sternum  ;  a  second  incision  was  then  made  along  the 
inner  half  of  the  clavicle,  the  knife  being  here  also  carried  down  to  the 
bone.  The  inner  part  of  the  clavicle,  for  about  i^  inches  isolated 
subperiosteally  while  the  deeper  parts  were  protected,  was  removed.  The 
floor  of  the  wound  was  now  seen  to  consist  of  a  portion  of  the  clavicular 
periosteum,  a  layer  of  the  deep  cervical  fascia,  and  muscular  tissue. 
By  means  of  two  pairs  of  dissecting-forceps  the  outer  edge  of  the 
muscular  layer  was  clearly  defined,  the  muscles  being  the  sterno-hj-oid 
and  sterno-thyroid  ;  these  were  drawn  inwards.  Further  blunt  dissec- 
tion revealed  the  carotid  running  vertically  upwards  along  the  inner 
border  of  the  wound,  which  was  now  becoming  very  deep.  On  the  outer 
side  and  below  was  the  dome  of  the  pleura,  covered  by  the  junction  of  the 
subclavian  and  internal  jugular  and  a  short  piece  of  the  left  innominate 
vein.  These  veins  were  drawn  carefully  downwards  and  outwards,  when, 
deeply  behind  them,  about  two-thii'ds  of  an  inch  of  the  subclavian 

*  "  In  certain  cases  the  aneurysmal  sac  overlying  the  vertebral  artery  renders  it 
inaccessible." 
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artei'}'  was  revealed,  suiTouiidcd  hy  11  little  loose  fat.  The  thoracic 
duct  was  not  seen,  nor  any  veins  or  nerves  other  than  those  mentioned." 
Tlie  artery  was  now  tied  with  little  difliculty  by  means  of  a  ligature  of 
salicylic  acid  floss  silk  passed  from  within  outwards  hy  means  of  an 
ordinary  aneurysni-needle.  The  ligature  was  tied  with  a  surgeon's 
knot,  only  sulVu-icnt  force  being  used  to  occlude  the  vessel. 

AVithin  two  months  of  this  skilfully  performed  operation  the  aneurysm 
was  again  enlarging  and  pulsating.  ]^y  means  of  an  incision  similar 
and  a  little  external  to  the  first,  a  triangular  flap  was  turned  outwards 
and  upwards.  '*  The  remains  of  the  clavicular  head  of  the  sterno- 
mastoid  were  drawn  outwards  and  the  internal  jugular  vein  exposed. 
Blunt  dissection  external  to  the  vein  exposed  the  anterior  scalenus 
and  phrenic  nerve.  The  jugular  vein  was  drawn  inwards,  and  the 
muscle  outwards.  The  transverse  process  of  the  sixth  cervical  vertebra 
was  exposed.  A  vessel  of  no  great  size  was  now  defined  in  the  position 
of  the  vertebral  artery,  and  was  ligatured  with  silk ;  the  ligature 
unfortunately  broke,  dividing  the  vessel,  which  was  secured  with  dif- 
ficulty, and  tied  at  both  ends.  No  other  vessel  could  be  found  in  this 
situation,  though  the  foramen  through  the  transverse  process  could  be 
clearly  defined.  A  second  vessel,  the  inferior  thyroid  artery,  was  also 
tied."  As  ligature  of  these  two  vessels  did  not  arrest,  though  it 
materially  diminished,  the  pulsation  in  the  sac,  a  distal  ligature  was 
applied  to  the  third  part  of  the  axillary  just  above  the  sub-scapular 
branch.  Complete  arrest  of  pulsation  followed.  The  aneurysm  was 
eventually  completely  cured.  Mr.  Stonham  saw  his  patient  nearly 
three  years  later,  when  he  continued  quite  w-ell,  and  was  doing  light 
work  as  a  carpenter. 

LIGATURE   OP  THE  INNOMINATE. 

There  have  certainly  been  over  twenty  cases,  and  in  onl}'  about  five 
have  the  patients  survived. 

One  of  these  is  the  well-known  case  of  Dr.  Smyth's,  of  New  Orleans 
(Syd.  Soc.  Bicn.  Retr.,  1865-6,  p.  346),  which  occurred  before  the  days 
of  antiseptic  surgery.  The  second,  under  the  care  of  Sir  W.  Mitchell 
Banks,  has  never  been  published.  I  am  enabled,  through  his  courtesy, 
to  give  this  case  below  (p.  805).  A  third  successful  case  of  ligature  of 
the  innominate  has  been  published  by  Dr.  Lewtas,  of  the  Indian  Medical 
Service  (Brit.  Med.  Journ.,  1889,  vol.  ii.  p.  312).  While  this  case,  most 
creditable  to  the  operator,  siiows  what  skill  and  coolness  can  eft'ect  in 
a  terrible  emergency,  and  while  it  proves  that  a  catgut  ligature  in  a 
healthy  innominate  will  withstand  the  force  of  the  blood  coming 
a  tergo,  it  must  be  remembered  that  the  subclavian  aneurysm  here  was 
a  traumatic  one  of  only  one  month's  duration,  the  artery  was  healthy, 
and  the  patient  only  20. 

A  month  before  his  admission  a  piece  of  the  breech  of  a  bursting  gun  had  lodged 
above  the  right  clavicle.  A  swelling,  about  the  size  of  a  foetal  head,  occupied  the 
lower  part  of  the  posterior  triangle,  hard  to  the  touch  and  not  pulsating.  From  a 
partially  healed  wound  brownish  blood  had  been  oozing  for  three  days.  As  the  man 
was  anxious  for  removal  of  the  foreign  body,  and  as  the  case  seemed  to  be  one  of 
deep  cervical  suppuration,  the  opening  was  enlarged  sufficiently  to  admit  the  little 
finger,  and  a  fragment  of  steel,  weighing  three  drachms,  removed  with  dressing-forceps. 


794  OPERATIONS   ON    THE   HEAD   AND   NECK. 

This  was  followed  by  an  alarming  rush  of  blood,  so  profuse  as  to  render  impossible 
discovery  of  the  bleeding-point.  Fortunately  the  finger  detected  the  opening  in  the 
subclavian  behind  the  scalene,  and  by  pressure  an  assistant  thus  arrested  the  hemor- 
rhage. The  man's  condition  being  desperate,  it  was  decided  to  tie  the  innominate  and 
carotid. "^  This  was  done  by  an  incision  along  the  inner  border  of  the  sterno-mastoid  and 
notching  the  sterno-hyoid  and  sterno-thyroid.  The  two  vessels  were  secured  with  catgut 
ligatures.  A  drainage-tube  was  inserted  into  the  extensive  cavity  of  the  original  wound, 
some  of  the  coagula  which  filled  this  being  removed.     The  patient  made  a  good  recovery. 

Mr.  Coppinger  (Lancet,  1893,  vol.  ii.  p.  327;  Trails.  Royal  Acad.  Med. 
Ireland,  vol.  xi.,  1893,  p.  243)  briefly  mentions  a  case  in  which  he  suc- 
cessfully tied  the  innominate  for  a  large  subclavian  aneurysm.  A  vertical 
incision  was  employed,  and  silk  was  used  for  the  ligature.  The  patient 
was  seen  at  St.  Bartholomew's  Hospital  two  and  a  half  years  after- 
wards, and  was  quite  free  from  any  trace  of  his  aneurysm  (Sheen). 

Another  brilliantly  successful  case,  and  one  most  encouraging  to  the 
surgeon,  was  under  the  care  of  Mr.  C.  J.  Symonds.  It  has  not  yet  been 
published,  and  I  am  indebted  to  my  colleague  for  the  following  notes  of 
the  case  : 

G.  McCann,  aged  53,  was  admitted  October,  1894,  for  a  subclavio-axillary  aneurysm. 
The  most  prominent  part  of  the  sac  was  just  below  the  clavicle.  The  whole  of  the 
supra-clavicular  space  was  filled,  and  the  pulsating  swelling  extended  backwards  under 
the  trapezius  to  the  scapula.  It  was  just  possible  to  limit  the  swelling  at  the  border 
of  the  sterno-mastoid.  Fearing  that  the  artery  would  be  unhealthy  in  its  second  part, 
it  was  decided  to  attempt  to  ligature  the  first  part  of  the  subclavian,  and  if  this  proved 
difficult  or  impossible,  to  secure  the  innominate.  On  November  5  a  vertical  incision  was 
made  between  the  two  heads  of  the  sterno-mastoid  muscle,  and  without  much  trouble  the 
first  part  of  the  subclavian  was  identified.  On  attempting  to  pass  the  needle,  a  short 
sharp  gush  of  blood  occurred,  which  stopped  on  withdrawing  the  needle.  A  further  dis- 
section of  the  artery  was  made,  but  again,  on  passing  the  needle,  the  haemorrhage  was 
repeated  with  greater  force.  Pressure  of  the  finger  stopped  it  at  once,  and,  though  the 
pressure  was  removed,  the  haemorrhage  was  not  repeated.  As  apparently  some  large 
branch  of  the  thjToid  axis  was  injured,  it  was  decided  to  ligature  the  innominate.  The 
sternal  head  of  the  sterno-mastoid  was,  therefore,  divided,  and  an  incision  made  in  the 
median  line.  Thus,  there  were  two  vertical  incisions  joined  by  a  transverse  one  along  the 
inner  third  of  the  clavicle.  The  sterno-hyoid  and  thyroid  were  divided,  and  subsequently 
sutured  with  catgut.  The  common  carotid  was  easily  reached,  and  surrounded  with  a  silk 
ligature.  Slight  traction  was  made  upon  this  ;  the  beginning  of  the  subclavian  was 
identified,  and  then  the  innominate  brought  into  view.  This  was  secured  by  a  silk  ligature 
and  the  wound  closed.  The  muscles  were  sutured  with  chromic  catgut.  The  ligature  was 
of  stout  floss  silk.  After  a  few  days  two  openings  appeared,  one  over  the  inner  end  of  the 
clavicle  and  one  in  the  first  vertical  incision.  Through  both  of  these  several  pieces  of 
catgut  came  away,  and  one  piece  of  silk.  The  man  made  otherwise  an  uninterrupted 
recovery,  the  pain  rapidly  disappeared,  and  the  aneurysm  became  quite  hard.  When  seen 
in  June,  1895,  the  usefulness  of  the  hand  and  arm  was  gradually  returning  ;  the  aneurysmal 
sac  was  hard,  but  still  obvious.  There  was  no  pulsation  in  the  brachial  or  radial.  Pulsa- 
tion could  be  felt  in  the  carotid  above  the  ligature. 

Mr.  Symonds  reported  to  Mr.  Sheen  in  1904,  "  This  man  died  some  time  ago  of  a 
general  malady." 

Dr.  H.  L.  Burrell  published  (Boston  Med.  and  Surg.  Journ.,  Aug.  8, 
1895)  a  carefully  reported  case  of  ligature  of  the  innominate  for  a 
fusiform  aneurysm  of  the  right  subclavian  and  innominate.  As  in  this 
case  death  occurred  from  cardiac  collapse  (the  heart  being  dilated  and 
hypertrophied)  three  months  after  the  operation,  the  wound  having 
healed  seventeen  days  after  the  operation,  it  must  be  considered  a 
successful  one  as  far  as  surgery  and  the  operation  go. 
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'The  foUowinfT  points  arc  of  much  interest : — (i)  The  inner  end  of  the  clavicle,  the 
sterno-clavicular  joint,  and  the  right  half  of  the  notch  of  the  sternum  for  alxiut  an  inch, 
were  removed  (p.  803).  (2)  The  fusiform  aneurysm  of  the  subclavian  and  carotid 
extendeil  on  to  the  innominate  itself,  sufficient  space  being  left  to  place  a  ligature  between 
this  fusiform  extension  and  the  aorta.  Two  ligatures  of  flat-braided  silk  were  used.* 
The  first  was  placed  three-quarters  of  an  inch  from  the  aorta.  Both  were  tied  in  "  square 
knots."  Fully  three  minutes  were  taken  in  tying  the  first  ligature,  this  being  gradually 
tightened  until  the  circulation  was  completely  cut  off.  The  second  ligature  was  placed, 
in  the  same  manner,  half  an  inch  higher  up.  As  each  ligature  was  tightened  the  coats 
were  felt  to  give  way.  At  the  necropsy  the  innominate  showed  an  extreme  degree  of 
endarteritis.  The  artery  was  occluded  by  the  upper  ligature  ;  by  the  lower  one  it  was 
severed,  consecutive  healing  along  the  line  of  severance  having  taken  place.  Continuity 
of  the  lumen  of  the  artery  had  followed  here,  and  the  ligature  was  found  within  the 
vessel,  probably  covered  by  a  thin  layer  of  the  intima.  While  the  fusiform  aneurysm  had 
shrunk,  very  little  clot  had  formed  at  the  site  of  ligature.  For  this  reason  Mr.  Burrell,  in 
another  case  of  fusiform  aneurysm  in  this  situation,  would  tie  the  carotid,  if  possible  the 
subclavian  in  its  fii-st  part,  and,  if  practicable,  the  vertebral. 

It  is  noteworthy  that  the  operation  took  an  hour  and  a  half,  and  that  though  the 
patient,  with  general  artcrio-sclerosis  and  a  dilated  and  enlarged  heart,  was  under  the 
influence  of  ether  all  this  time,  no  ill  effect  followed. 

The  extreme  danger  of  tlie  operation  is  due  partly  to  difficulties 
which  may  be  met  with  at  the  time  of  its  perf(n-mance — difficulties 
which  have  driven  most  skilful  surgeons  to  abandon  the  operation — 
but  chiefly  to  the  frequency  of  secondar}-  haemorrhage. 

In  an  operation  which  must  be  performed  at  such  long  intervals  it 
will  be  some  time  yet  before  we  know  how  far  modern  asei)tic  surgery 
is  able  to  diminish  the  above  mortality,  with  the  absence  or  diminu- 
tion of  suppuration,  the  more  rapid  healing,  the  firmer  thrombosis,  and 
the  improved  ligatures.  Lord  leister,  speaking  of  antiseptic  ligatures 
in  i86g,  wrote  thus  sanguinely :  "For  my  own  part,  I  should  now 
without  hesitation  undertake  ligature  of  the  innominate,  believing  that 
it  would  prove  a  very  safe  procedure." 

Two  other  cases  have  in  late  years  been  fully  reported — viz.,  Mr.  Thomson's  and  Mr. 
Bennet  May"s.  In  spite  of  all  the  care  taken,  and  the  use  of  modern  ligatures,  neither  of 
these  cases  ended  successfully.  Mr.  Thomson's  patient  died  on  the  forty-second  day,  of 
hsemorrhage,  which  began  on  the  thirtieth  day.  It  was  believed  that  the  sinus  which 
resulted  from  the  drainage-tube  became  septic,  and  that  the  pus  had  ulcerated  into  the 
innominate  at  a  point  quite  unconnected  with  the  ligature,  the  latter  (ox-aorta  furnished 
by  Mr.  Barwell)  having  disappeared.  Mr.  May's  patient  died  of  secondary  hemorrhage 
on  the  nineteenth  day,  caused  by  the  large  and  very  hard  knot,  which  had  been  tied  in  the 
ligature  used,  ulcerating  into  the  vessel  (p.  796). 

Two  more  cases  are  given  in  detail  below  :  Sir  W.  M.  Banks'  case, 
with  death  from  haemorrhage  on  the  thirty-seventh  day  after  ligature 
of  the  first  part  of  the  subclavian,  subsequent  to  ligature  of  the  inno- 
minate (p.  805) ;  and  my  own,  fatal  on  the  tenth  day  from  exhaustion 
brought  on  by  incessant  restlessness  in  an  alcoholic  patient,  with 
probably  some  infection  of  the  wound  (p.  807). 

Two  more  recent  cases,  each  finally  successful  after  other  operations 
which  emphasise  the  gravity  of  this  condition,  must  be  alluded  to. 
They    are    recorded    by   Mr.    W.    Sheen,   of  Cardiff   {Ann.  of  Surg., 

*  Two  ligatures  are  considered  necessary,  "  one  to  act  as  a  breakwater  by  obstructing 
the  constantly  recurring  waves  of  blood  coming  from  the  aorta," 
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July,  1905),  and  Dr.  B.  F.  Cuvtis  (ihideni,  October,  igoi).  Mr.  Sheen's 
paper  contains  full  references  to  other  cases. 

Mr.  Sheen's  patient  was  46.  The  aneurysm  affected  the  second  and  third  parts  of  the 
right  subclavian.  The  innominate  was  reached  by  a  five-inch  median  incision,  without 
removal  of  bone,  and  the  vessel  tied  with  stout  floss  silk  (Xo.  2  pearl-silk)  passed  double 
round  the  artery  and  tied  by  Ballance  and  Edmunds's  stay-knot.  The  carotid  was  also  tied. 
Pulsation  returning  in  the  aneurysm,  an  unsuccessful  attempt  was  made  about  six  weeks 
later  to  again  tie  the  innominate.  After  another  interval  of  a  fortnight,  the  second  part 
of  the  subclavian  was  ligatured  with  No.  4  Chinese  twist  tied  in  a  surgical  knot.  The 
aneurysm  consolidated,  and  the  patient  was  well  eight  months  after  the  first  operation. 

In  Dr.  Curtis's  case  a  free  median  incision  was  made,  the  manubrium  sterni  divided  in 
the  middle  line  and  transversely  above  the  right  second  rib.  The  innominate  was  tied 
with  a  double  stout  chromic  gut  ligature,  the  inner  coat  not  being  divided  ;  a  single 
similar  ligature  was  placed  a  quarter  of  an  inch  distally  to  the  first.  Pulsation  returned 
four  days  later.  About  three  months  later  the  carotid  and  first  part  of  the  subclavian 
were  tied  ;  the  innominate  was  impervious,  the  pulsation  in  the  sac  being  attributed  to 
some  branch  of  the  first  part  of  the  subclavian.  When  last  seen,  eleven  months  later, 
the  patient  was  well,  and  apparently  cured  of  his  aneurysm. 

Whatever  material  he  employs,  the  surgeon  must  have  several  ligatures 
reliably  sterilised,  as  their  breaking  is  still  an  accident  to  be  prepared  for. 

With  regard  to  the  best  material  for  ligature  in  these  cases  where 
the  artery  is  perhaps  diseased,  where  the  blood  will  be  driven  against 
it  with  much  force,  as  I  pointed  out  in  the  last  edition  of  this  book, 
Mr.  Symonds's  and  Mr.  Coppinger's  successful  cases  with  silk  have  gone 
far  to  help  us  on  this  point.  Mr.  Sheen's  case,  successful  with  a  silk 
ligature,  corroborates  this  view,  and  gives  weight  to  his  remarks  :  "  Too 
much  importance  has  been  attached  to  the  question  of  the  best  mate- 
rial for  ligature,  fatal  results  having  been  attributed  to  defects  in  the 
ligature  when  they  have  really  been  due  to  infection  at  the  site  of 
ligature.  Silk,  as  being  strong  and  certainly  sterilisable,  is  the  best 
material.     Whether  floss-silk  or  Chinese  twist  does  not  matter." 

In  Mr.  May's  case  the  needle — an  old-fashioned  silver  one,  flexible,  well  rounded 
at  the  point,  and  with  a  large  eye — having  been  passed  satisfactorily  round  the  vessel, 
"  was  threaded  with  a  small  cord  to  which  a  strip  of  ox-aorta  material,  kindly  sent  me  by 
Mr.  Barwell,  was  attached,  and  by  it  pulled  through.  In  tightening  the  tape,  I  had  to  draw 
the  ends  with  very  considerable  force  to  stop  the  pulsation,  the  vessel  offering  great  resist- 
ance and  pulsating  with  great  force.  Just  at  the  critical  moment,  however,  the  material 
gave  way  and  broke  across,  and  a  second  piece  introduced  in  a  similar  manner  suffered  the 
same  fate.  I  then  endeavoured  to  imitate  the  principle  of  the  flat  ligature  by  using  a  cord 
made  up  of  five  or  six  medium-sized  threads  of  catgut.  This  bore  the  strain  very  well, 
and,  after  tightening  with  sufficient  force  to  completely  stop  pulsation  in  the  tumour  and 
branches  of  the  carotid,  I  drew  on  the  ends  still  further  to  allow  of  some  subsequent 
relaxation  in  fixing  the  knot.  At  the  same  time  I  endeavoured  to  avoid  crushing  the  coats 
of  the  artery.  The  ligature  was  secured  with  a  third  knot,  and  cut  short."  The  patient 
died  of  hjemorrhage  on  the  seventeenth  day,  and  it  was  found  that  this  very  precaution, 
taken  with  all  care  and  thoughtfulness  by  Mr.  May,  had  tended  to  bring  about  the  fatal 
result.  "  The  ligature  still  retained  a  firm  hold  on  the  vessel ;  one  or  two  of  the  threads 
were  partially  absorbed  and  softened,  but  others  scarcely  changed.  The  knot,  unfortu- 
nately very  large  and  hard,  was  quite  unaltered.  Under  the  knot,  in  front  of  the  vessel 
and  in  the  line  of  a  fold  or  bend  of  its  wall,  was  the  obvious  source  of  the  haemorrhage,  in 
the  form  of  a  ragged  hole  about  the  size  of  a  small  pea  ;  this  opened  into  the  vessel  on  both 
sides  of  the  ligature." 

While  success  has  been  attained  by  a  few  operators  with  different 
ligatures    tied   in    different    ways,   when   we  turn    to    the  results    of 
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exi)i'riiuc'iit  we  are  struck  by  tlio  (liiiiiKtricnlly  opposite  conclusions  at 
whicli  workers  have  arrived  as  to  the  most  useful  i'onu  ol'  ligature  and 
the  best  means  of  tying  it.  This,  though  at  first  eiiiliarrassing,  will  be 
of  less  importance  to  those  who,  like  niyself,  hold  that  any  evidence 
drawn  from  ligature  of  arteries  in  aninuils  is  of  httle  value  when 
applied  to  those  of  man.  Evidence  drawn  from  ligatures  of  healthy 
arteries  in  healthy  animals  must  be  received  with  much  caution,  the 
difference  being  very  wide  indeed  between  these  cases  and  those  where 
a  ligature  Inis  to  be  applied  in  man  for  an  aneurysm  in  patients  past 
middle  life,  and  witli  vessels  no  longer  sound.  Anyone  who  has  tied 
the  innominate  in  man  for  aneurysm  will  hesitate  to  accept  conclusions 


Fig.  273. 


Fig.  274. 


Artery  ligatured  with  kangaroo- 
tendon  (  X  3),  without  rupture  of  its 
coats,  to  show  the  folds  into  which 
the  wall  of  the  artery  is  thrown  by 
a  kangaroo-tendon  ligature  when 
the  coats  are  uninjured.  Trans- 
verse section  made  immediately 
above  the  ligature  ;  there  are  three 
main  folds,  the  middle  or  largest  of 
which  is  under  the  knot. 

(Ballance  and 


The  same  artery  opened  out  by  a  longi- 
tudinal incision  passing  through  the  knot 
and  the  artery  wall  beneath  it.  The 
arrow  in  the  left  figure  indicates  the  line 
through  which  this  incision  was  made. 
The  knot  is  seen  cut  in  two,  and  the  folds 
of  the  artery  wall  are  exposed,  the  largest 
being  divided  and  the  halves  turned  aside. 
Each  fold  has  secondary  folds,  indicated 
by  the  longitudinal  lines  on  their  surface. 
Edmunds.) 


drawn  from  ligatures  of  like  material,  and  tied  in  like  manner,  on  the 
carotids  of  sheep  and  horses.  In  addition  to  the  objections  already 
given,  the  two  wounds  are  totally  difi'erent.  In  the  case  of  ligature 
of  the  carotid  in  animals  we  have  a  vessel  which  can  be  tied  in  healthy 
parts,  well  known  for  the  rapidity  with  which  they  heal,  and  a 
wound  which  can  be  made  with  very  slight  disturbance  of  the  soft 
parts.  In  the  innominate,  on  the  other  hand,  we  have  an  operation 
beset  with  difficulties,  often  involving,  from  the  presence  of  an  anuerysm, 
much  displacement  of  parts,  and  a  wound,  from  its  position  with  its 
deepest  part  behind  unyielding  bone,  most  difficult  to  drain  efficiently. 
I  have  spoken  above  of  the  diametrically  opposed  results  at  which  those 
who  have  worked  at  the  experimental  side  of  this  question  have  arrived. 
This  is  shown  by  the  papers  of  Mr.  Ballance  and  Mr.  Edmunds,  "  The 
Ligation  of  the  Larger  Arteries  in  their  Continuity  :    an  Exjierimental 
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Inquiry"  {Med.-Chir.  Trans.,  1886,  p.  443)  ;  "Ligation  of  the  Great 
Arteries  in  Continuity,  with  Observations  on  tlie  Nature,  Progress,  and 
Treatment  of  Aneurysm"  (i8gi)  ;  and  Mr.  Spencer's  "Experiments  on 
Ligature  of  the  Innominate  "  {Brit.  Med.  Journ.,  i88g,  vol.  ii.  p.  73). 
The  first-named  writers  have  arrived  at  the  following  conclusions  : — 
(i)  That  the  operation  of  ligature  of  a  large  artery  in  its  continuity- 
should  be  performed  without  damage  to  its  wall.  (2)  That  the  rupture 
of  the  coats  of  an  artery  during  ligation  in  continuity  is  a  useless  and 
dangerous  proceeding  :  useless,  because  the  surgeon  can  secure  the 
effectual  occlusion  of  the  vessel  by  a  measure  at  once  safer  and  less 
severe ;  and  dangerous,  on  account  of  the  possible  occurrence  of 
haemorrhage  or  secondary  aneurysm  at  the  seat  of  ligature,  which  could 
not  happen  if  the  wall   of  the  vessel  were  uninjured  by  the  ligature. 


Fig.  275. 


Fig.  276. 


Floss-silk  : 
Stay-knot  (first  stage). 

Eepresents  two  floss-silk  ligatures  side 
by  side  (  x  4).  The  first  half  of  a  reef-knot 
is  tied  on  each  in  the  same  way.  The  two 
ends  on  either  side,  being  treated  as  one, 
are  drawn  upon  to  occlude  the  vessel.  The 
hitches  lie  at  the  bottom  of  a  deep  groove, 
and  are  seen  to  fit  into  one  another. 


Floss-silk  : 
Stay -knot  (completed). 

Shows  the  knot  completed  by  using  the 
two  ends  on  each  side  as  a  single  cord,  and 
by  tying  the  second  hitch  as  if  completing 
an  ordinary  reef-knot.  The  ligatures  may 
also  be  tied  separately. 


(Ballance  and  Edmunds.) 

(3)  That,  if  the  artery  be  diseased,  the  advantages  attending  ligation 
without  rupture  of  the  tunics  are  much  magnified.  It  sometimes 
happens  that  the  surgeon,  on  cutting  down  upon  a  large  artery,  observes 
a  state  of  atheroma  so  extensive  that  he  is  obliged  to  close  the  wound 
and  ligate  a  vessel  nearer  the  heart,  and  thus  expose  his  patient  to 
considerably  increased  risk.  There  is  no  escape  from  such  a  dilemma 
under  the  system  which  declares  that  the  arterial  coats  must  be  divided  ; 
but  with  a  non-irritating  aseptic  ligature,  so  applied  as  not  to  lessen  the 
power  of  the  arterial  wall,  but  actually  to  be  a  source  of  additional 
strength  to  it,  the  question  of  ligation  is  seen  under  entirely  new 
auspices,  and  the  occlusion  of  a  diseased  artery  would  be  undertaken 
with  an  assurance  of  success  almost  equal  to  that  which  obtains  when  a 
healthy  vessel  is  in  question.  (4)  That,  when  the  coats  of  an  artery  are 
uninjured  by  the  ligature,  the  danger  of  ligation  near  a  large  collateral 
branch   is  wholly  avoided,  because — (a)  no  danger  can  accrue  from 
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ImMiiorrliiif^t'  when  tlif  wall  of  the  vessel  is  iiitiK't ;  (/>)  the  fdiniatioii  of 
cli)t,  upon  whi(;h  tlie  safety  of  the  patient  so  niiieh  (h'[)en(ls  if  the  wall 
of  the  vessel  he  (liiniaged,  has  really  nothing  to  do  with  the  lulhesivu 
changes  which  take  place  in  a  ligatured  vessel  ;  {<•)  the  plastic  actions 
which  proceed  at  the  place  of  ligation  are  practically  alike,  whether  the 
tunica  he  ruptuied  or  not.  (5)  It  would  appear  that  a  small  round 
antiseptic  ligaturt;  which  will  not  heconie  absorhed  in  less  than  three 
weeks,  and  wiiich  during  that  peric^d  holds  tinnly  so  as  t(j  cause  a 
constriction  of  the  arterial  wall,  and  complete,  or  almost  complete, 
obstruction  of  the  cavity  of  the  vessel,  will  so  iniluence  the  initrition  of 
the  part  that  pernnment  occlusion  will  follow.  It  is  pointed  out  that 
by  the  use  of  two  ligatures  a  greater  length  of  the  intima  of  oi)posite 
sides  is  brought  into  contact.  (6)  That  it  is  no  more  necessary  to  use 
a  flat  tape-slia[)ed  ligature  (as  revived  by  Mr.  Barwell  to  prevent 
damage  to  the  arterial  coats  during  ligation)  than  to  rupture  the  coats 
of  the  vessel.  Tiie  small  round  ligature  is  the  most  easy  to  manii)ulate, 
and  it  is  not  difficult  to  learn  to  apply  it  in  the  manner  here  indicated. 
Mr.  Sheen  is  inclined  to  take  the  opposite  view  with  regard  to  the 
degree  of  tightness  with  which  the  ligature  should  be  tied.  "  Injury 
to  the  inner  coats  becomes  a  dangerous  factor  only  when,  in  addition  to 
such  injury,  sepsis  is  present.  Even  with  a  diseased  innominate,  as 
Burrell's  case  shows,  the  inner  coat  may  be  safely  ruptured.  Further, 
a  study  of  the  cases  leads  one  to  the  conclusion  that  if  the  ligature  is 
drawn  tight,  dividing,  to  some  extent  at  all  events,  the  inner  coats,  there 
is  much  less  probability  of  pulsation  returning  in  the  aneurysm.  In 
the  accounts  of  older  cases  (where  one's  general  knowledge  of  the 
material  and  methods  employed  leads  to  the  conclusion  that  in  each  a 
silk  ligature  was  used  drawn  quite  tightly)  no  mention  is  to  be  found  of 
return  of  pulsation  in  the  aneurysmal  sac,  except  in  one  (Lizar's),  and 
there  it  was  quite  transitory,  and  the  reports  of  the  necropsies  indicate 
consolidation  in  the  sac.  In  the  later  cases,  on  the  contrary,  where 
occlusion  without  rupture  of  coats  was  usually-  aimed  at,  return  of 
pulsation  has  been  frequent  (Banks,  Bennet  May,  Curtis,  Sheen), 
necessitating  secondary  operations;  and  further  the  return  of  pulsation 
has  been  early,  indicating  that  it  has  been  due  to  a  direct  current  of 
blood  through  the  innominate  at  the  site  of  ligature  rather  than  to  the 
establishment  of  a  collateral  circulation."  Mr.  Sheen  places  in  order 
of  preference  the  methods  suitable  for  occlusion  of  the  innominate  as 
follows  : — {a)  Two  separate  ligatures  tied  with  the  especial  object  of  pre- 
venting the  first  hitch  slipping,  which  is  probably  to  a  large  extent 
brought  about  by  the  force  of  the  blood  pumped  from  the  aorta.  Two 
strands  are  passed  beneath  the  vessel  if  possible,  half  an  inch  or  more 
apart.  The  first  turn  of  a  surgical  or  reef-knot  is  then  made  in 
the  proximal  ligature  and  tightened,  pulsation  ceasing  in  the  vessel 
beyond  and  in  the  aneurysm.  This  first  turn  in  the  proximal  ligature 
is  then  held  tight,  and  the  force  of  the  pumping  blood  being  thus  taken 
off  the  part  of  the  vessel  encircled  by  the  distal  ligature,  the  latter  is 
completely  tied  by  a  surgical  or  reef-knot.  Finally,  the  second  turn  is 
taken  in  the  proximal  ligature  and  fixes  it.  (b)  The  "  stay-knot." 
(c)  A  single  ligature  tied  in  a  surgical  knot.  Some  amount  of  damage 
to  the  inner  coats  w^ould  be  particularly  essential  in  the  last  method. 
Mr.   Spencer,  from  his  results    of  ligature    of  the    innominate   in 
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monkeys,  also  advises  silk,  concluding  that  the  best  ligature  is  one  of 
Chinese  twist  silk  which  has  been  kept  in  5  per  cent,  carbolic  acid,  and 
boiled  in  that  solution  before  being  used.  A  silk  ligature  can  be  thus 
"  rendered  more  thoroughly  aseptic  than  any  other  without  injuring  its 
strength,  and,  being  aseptic,  it  will  remain  quiet  in  position  without 
relaxing.  The  ligature  should  be  tied  tight  to  divide  the  internal 
coats." 

As  long  as  there  is  such  a  wide  difference  of  opinion  as  to  the  mode 
of  using  the  ligature  the  surgeon  should  keep  an  open  mind  in  dealing 
with  an  artery  like  the  innominate,  according  to  its  soundness  or  the 
reverse.  In  the  case  of  an  arter}'  which  is  diseased,  I  think  the  balance 
of  evidence  is  in  favour  of  a  ligature — either  tendon  or  floss-silk,  if  duly 
sterilised — tied  tight  enough  to  occlude  the  lumen,  but  not  to  injure 
the  internal  coats. 

The  Question  of  using  Drainage. — Personally,  had  I  to  tie  the  in- 
nominate again  if  I  succeeded  in  leaving  a  dry  wound,  I  should  be  con- 
tent to  close  it  after  dusting  its  recesses  with  sterilised  iodoform.  If 
any  oozing  were  going  on,  I  should  leave  in  for  forty-eight  hours  a  strip 
of  sterilised  iodoform  gauze. 

The  truth  is,  that  these  cases  of  ligature  of  the  innominate  in  man 
are  too  few  and  far  between  to  give  us  the  only  evidence  on  which  we 
can  rely.  All  results  of  operations  and  experiments  alike  require 
most  careful  weighing  and  checking  before  they  are  acted  upon. 

At  the  present  time,  till  we  have  further  evidence  bearing  on  the 
influence  of  modern  surgery  on  this  operation,  we  may  say  that  in  the 
selection  of  cases  there  are  some  which  are  clearly  most  inappropriate, 
and  that  there  are  certain  special  precautions  which  should  not  be 
neglected  during  and  after  the  operation. 

First,  as  to  selection  of  cases,  the  following  words  of  Mr.  Holmes* 
should  be  remembered.  The  operation  *'  should  never  be  performed, 
however,  unless  the  artery  can  clearly  be  felt  healthy  behind  the  sterno- 
clavicular joint,  t  or  the  tumour  is  so  plainly  limited  as  to  afibrd  a  ver}^ 
reasonable  hope  that  it  will  be  found  so.  In  cases  of  tubular  enlarge- 
ment of  a  long  tract  of  artery  in  the  neck,  it  is  more  than  useless  to 
expose  an  artery  which  will  probably  be  found  so  diseased  as  either  to 
prevent  the  operator  from  the  attempt  to  tie  it,  or  to  give  way  and 
occasion  fatal  bleeding  within  a  few  hours  if  it  be  tied."| 

The  following  are  amongst  the  precautions  indicated  : 

(i)  Kigid  aseptic  precautions  persevered  with  till  the  wound  is  soundly 
closed.  (2)  Use  of  a  reliable  ligature  in  securing  the  innominate,  pro- 
bably diseased — viz.,  one  of  sterile  kangaroo-tail  or  silk — with  care,  if 
possible,  that  the  knot  is  not  a  hard  one  and  does  not  press  strongly  on 
the  side  towards  the  artery.     (3)   Securing  the  carotid  artery  at  the 


*  Sijst.  of  Surg.,  vol.  iii.  p.  112. 

t  As  Mr.  Holmes  remarks  in  a  footnote,  "  if  the  shape  of  the  bones  or  joints  is  altered, 
it  is  clear  that  the  aneurysm  arises  in  the  thorax." 

X  It  is,  however,  very  remarkable  that  in  the  cases  of  Porter  and  Aston  Key,  though  it 
was  found  impracticable  and  undesirable  to  ligature  the  artery  owing  to  its  diseased  and 
dilated  condition,  such  changes  were  set  up  in  the  vessel  by  the  exposure  and  manipulation 
as  to  lead  to  gradual  cessation  of  the  pulsation  in  the  aneurysm  in  one  case  and  its 
diminution  in  the  other. 


LKJATIKK    OF    TIIK    INXoMIXATK. 


80 1 


SHiue  time.*  By  this,  iu  Mr.  Spuiicer's  worils  {loc.  supra  cit.),  "a 
thrombus  is  then  formed  iu  the  proximal  end  of  tlie  carotid,  which 
extends  to  the  bifurnition,  and  thus  aids  a  thrombus  iu  ftn'miuf^  iu  the 
first  part  of  the  subehivian  as  far  as  the  vertebral ;  otherwise  tlie  bhjod- 
riow  will  pass  I'rom  the  sulnlavian  to  the  carotid  close  by  the  distal  side 
of  the  ligature  of  the  innominate,  and  so  the  operation  will  lack  one  of  the 
important  characteristics  of  a  Ilunterian  ligation."  (4)  (Jbliterating 
the  cavity  and  all  pockets  as  thoroughly  as  possible,  after  every  care  has 
been  taken  to  check  all  oozing  and  to  leave  a  dry  wound,  so  as  to  pre- 
vent formation  and  collection  of  discharges. 

Mr.  Thomson,  in  his  exhaustive  account  of  his  own  case,  states  his  belief  that  the  fatal 
ulceration  into  the  innominate  was  brought  about  by  decomposition  of  discharges  collect- 
ing at  the  bottom  of  the  sinus  left  by  the  drainage-tube.  This  decomposition  was,  he 
thinks,  due  to  the  tiitficulty  of  keeping  the  dressings  firmly  on  a  movable  part  like  the  neck, 
to  the  fact  that  the  skin  heals  much  more  quickly  than  the  deeper  parts,  and  that  the 
clavicle  assists  in  preventing  the  soft  parts  coming  together.  He  would,  in  future,  use  care- 
fully adjusted  sponges,  and  shot-bags  over  them. 

(5)  Keeping  the  patient  absolutely  at  rest  till  the  wound  is  soundly 
healed,  morphia  being  used  subcutaneously,  and  any  tendency  to  cough 
checked  at  once  if  possible. 

Line  and  Guide. — The  vessel,*  one  to  two  inches  long,  extends  along 
a  line  drawn  from  the  middle  of  the  junction  of  the  first  with  the  second 
bones  of  the  sternum  to  the  rigiit  sterno-clavicular  joint  (Holden).  Its 
point  of  bifurcation  varies  somewhat. 


Relations  : 


In  Front. 
Sternum  ;  sterno-hyoid  ;  sterno-thyroid. 
Left  innominate  and  right  inferior  thyroid  vein. 
Inferior  cervical  branch  of  right  vagus. 


Outside. 
Right  innominate  vein 
Right  vagus. 
Pleura. 


Inside. 
Left  carotid. 


luuominate  artery. 

Behind. 
Trachea. 
Collateral   Circulation. — This  is  thus  given  by  Sir  W.  Mac  Cormac 


{Liyature  of  Arteries,  p.  75)  : 

Cardiac  Side. 
First  aortic  intercostal,       with 


Upper  aortic  intercostals,    with 


Phrenic, 

Deep  epigastric. 


with 
with 


Distal  Side. 

Superior  intercostal  of  sub- 
clavian. 

Thoracic  branches  of  axillary 
and  intercostals  of  internal 
mammaiy. 

Musculo-phrenic  of  internal 
mammaiy. 

Superior  epigastric  of  intemstl 
mammary. 


*  Ligature  of   the  common  carotid  at  the  same   time  as  the  innominate  will  not 
necessarily  prevent  haemorrhage,  as  was  shown  by  Smyth's  case,  in  which  the  carotid 
S. — VOL.   I.  51 


8o2  OPERATIONS    ON    THE    HEAD    AND    NECK. 

Free  commiu)ication  of  veitebrals  and  internal  carotids  of  opposite 
sides  inside  the  skull.  Communication  of  branches  of  opposite  external 
carotids  in  the  middle  line  of  the  face  and  neck. 

Operation. — The  patient  having  been  brought  into  as  satisfactory  a 
condition  as  possible  by  preparatory  treatment,  which  must  include  the 
leaving  oft'  for  some  days  all  lowering  treatment,  such  as  that  of  Valsalva, 
the  whole  area  of  the  operation  having  been  sterilised  with  scrui)ulous 
cai*e,  the  head,  body,  and  arm  are  placed  as  in  ligature  of  the  subclavian 
(p.  784).  The  surgeon  standing  in  front,  makes  an  incision  along  the 
inner  half  of  the  clavicle,  and  another  along  the  anterior  border  of  the 
sterno-mastoid  and  upper  part  of  manubrium,  meeting  the  first  at  an 
acute  angle,  each  incision  being  four  inches  long.  The  flap  thus 
marked  out  having  been  dissected  up,  the  heads  of  the  sterno-mastoid 
and  the  sterno-hyoids  and  sterno-thyroids  are  divided.  This  incision 
was  made  use  of  b}'  Mott  when  he  tied  the  artery  in  18 18.  The  fact 
that  it  has  been  employed  in  successful  cases  indicates  its  adoption 
to  begin  with,  but  the  surgeon  must  always  be  prepared  for  the 
need  of  removing  part  of  the  clavicle  and  manubrium.  The  above 
incision  has  the  serious  disadvantage  of  dividing  muscles  which  retract 
much  and  leave  a  large,  gaping,  deej)  wound,  the  difficult}-  of  draining 
which  has  ali'eady  been  alluded  to.  "Where  the  presence  of  a  large 
aneurysm  with  one  or  more  processes  to  its  sac  increases  enormousl}' 
the  difficulties  of  this  operation,  and  thus  calls  for  free  access  to  the 
important  parts  dealt  with,  I  am  of  opinion  that  this  division  of  muscles 
will  be  found  needful.  Mr.  Spencer,  from  his  experiments  on  monkeys, 
advises  the  use  of  a  single  median,  vertical  incision,  made  as  if  for 
a  low  tracheotomy,  retracting  the  sterno-mastoid,  sterno-hyoid,  and 
sterno-thyroid,  opening  the  sheath  and  tying  the  carotid,  and  then 
following  this  down  as  a  guide  to  the  innominate.  He  argues  rightly 
that  if  the  muscles  be  retracted  onl}-,  and  not  divided,  when  they  are 
released  they  will  come  together,  so  that  no  cavity  will  be  left  in  the 
deeper  parts  of  the  wound.  Sound  as  this  reasoning  is,  I  fear  there  is 
no  comparison  between  ligature  of  the  innominate  in  monkeys  and 
the  same  operation  under  the  conditions  which  usually  call  for  it  in  man. 
Every  atom  of  room  will  be  required,  not  only  on  account  of  the 
importance  of  the  parts  dealt  with,  the  great  enlargement  of  the  veins, 
the  presence  of  a  dilated  subclavian,  a  process  of  the  aneurysm 
extending  inwards,  or  a  hugely  expanded  vertebral  as  in  my  case 
(p.  807),  but  also  because  the  surgeon  may  feel  bound,  as  I  did,  to  give 
his  patient  the  benefit  of  a  less  risky  operation,  and  thus  be  driven  to 
divide  the  sterno-mastoid  in  order  to  examine  the  fitness  for  ligature  of 
the  second  part  of  the  subclavian.  I  would  advise  division  of  the 
muscles  (in  a  case  of  any  real  difficulty),  but  at  a  point  an  inch  and  a 
half  above  the  clavicle.  If  they  are  divided  just  above  this  bone  the 
ends  retract  behind  it,  and  I  found  the  introduction  of  sutures 
impossible.  My  case  also  taught  me  that  raising  the  skin  and  sterno- 
mastoid   together — a   precaution   I  adopted   to    secure  a  heav}'  flap, 

was  tied  at  the  same  time  as  the  innominate.  Hjemorrhage  occurred  on  the  fourteenth 
day,  and  was  repeated  at  intervals.  The  vertebral  was  ligatured  on  the  fifty-fourth  day, 
and  recovery  ultimately  took  place.  Of  five  monkeys  in  which  Mr.  Spencer  tied  the 
innominate,  the  only  one  in  which  the  carotid  had  not  been  tied  died  from  haemorrhage. 
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wliicli  will  fall  hotter  into  position,  and  thus  help  to  close  the  deep 
wound — is  lutile,  the  contraction  of  the  sterno-nmstoid  from  ahove 
raising  the  skin  with  it.  During  these  preliminary  steps  one  or  two 
snnill  arteries  nniy  he  divided  and  some  enlai-f^cd  veins  connected  with 
the  inferior  thyroids  drawn  aside  or  tied  with  douhle  liji^'aturcs  ;  and,  in 
rellectinf,'  the  ahove-nientioned  llap,  tlie  presence  of  the  anterior 
jugular  passing  outwards  heneath  the  sterno-nmstoid  just  abcne  tiie 
clavicle  must  be  remembered. 

The  above  muscles,  when  cut,  being  carefully  held  out  of  the  way, 
and  a  layer  of  deep  cervical  fascia  varying  in  strength  divided,  the 
pulsation  of  the  carotid  is  defined,  and  its  sheath  opened  to  the  inner 
side  and  as  low  down  as  possible.  Other  guides  will  be  found,  in  the 
trachea  and  the  subclavian  artery,  to  lead  the  finger  down  to  the 
innominate. 

The  carotid  having  been  traced  down,  the  innominate  will  be  found 
bifurcating  into  the  carotid  and  subclavian.  It  is  now  that  the  real 
difKculties  may  be  met  with,  (i)  Owing  to  engorgement  of  the  venous 
circulation,  increased  by  the  ana3stlietic,  the  internal  jugular  and 
innominate  vein  ma}'  be  so  much  enlarged  as  to  protrude  into  the 
wound.  (2)  An  aneurysm  may  have  extended  under  the  artery  and 
flattened  it  out  so  as  to  make  it  ditticult  of  recognition.  (3)  The  cellular 
tissue  around  the  vessel  and  between  it  and  the  sternum  may  be  so 
matted  with  adhesions  as  to  make  it  diflicult  to  define  the  artery  and  its 
important  relations  on  the  right  side — viz.,  vagus,  pleura,  and  right 
innominate  vein.  (4)  Tlie  artery  itself  ma}'  be  greatly  diseased  and 
expanded.  (5)  The  bifurcation  of  the  artery  may  be  quite  an  inch 
below  the  joint. 

In  tracing  down  the  innominate  itself,  the  surgeon  must  keep  his 
instruments  most  carefully  on  the  front  of  the  artery.  In  following 
the  vessel  down  behind  the  sternum  in  order  to  find  a  site  for  his 
ligature,  he  will  be  aided  by  slightly  flexing  the  head,  and  if  needful  by 
an  electric  light.  The  cleaning  of  the  artery  must  be  done  with  the 
utmost  caution,  especially  on  the  outer  side,  owing  to  the  important 
structures  lying  there  ;  of  these  the  innominate  vein  and  the  vagus  may 
be  drawn  outside,  but  it  is  only  by  keeping  the  director  or  needle- 
point very  close  to  the  artery  here  that  injury  to  the  pleura  can  be 
avoided. 

If  there  be  doubt  as  to  the  position  of  the  artery,  pressure  with  the 
finger  behind  the  vessel  against  the  sternum  will  arrest  the  pulsation  in 
the  carotid  and  the  aneurysm.  If  the  bifurcation  of  the  artery  lie,  as 
in  my  case,  a  full  inch  below  the  joint,  attempts  should  be  made,  by 
pulling  up  the  carotid  protected  by  a  piece  of  aseptic  gauze,  to  raise 
the  bifurcation  suthciently  for  the  passing  of  the  ligature.  I  believe 
this  to  be  preferable  to  dragging  on  the  vessel  by  the  ends  of  a  ligature 
previously  tied  round  the  carotid,  and  left  long.  If  it  be  impossible 
thus  to  raise  the  bifurcation  sufficiently,  the  inner  end  of  the  clavicle 
must  be  removed  by  disarticulating  and  sawing  through  the  bone;  as 
much  of  the  manubrium,  as  is  needful,  is  also  removed,  partly  by  a 
vertical  and  a  transverse  cut  just  above  the  second  rib  with  a  saw, 
partly  with  a  chisel.  Dr.  Burrell  (p.  794)  considers  this  step  essential. 
He  quotes  Bardenheuer  {Mitthcilungen  aus  dcm  K'ulncr  Bdrger-I Lospital, 
Estes    Heft,  1886)  as  convinced  that  ligature  of  the  innominate  can 
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only  be  intelligently  earned  out  by  resection  of  part  of  the  sternum 
and  sterno-clavicular  joint. 

Mr.  Ballance  [^Lancet,  Nov.  i,  1902)  split  the  manubrium,  bisecting 
it  vertically  with  a  saw  and  chisel,  and  at  the  level  of  the  upper  border 
of  the  second  costal  cartilages  added  transverse  incisions.  Pulling  aj)art 
the  two  halves  did  not  afford  the  desired  access,  so  about  half  an  inch 
of  bone  was  removed  on  either  side  of  the  vertical  incision.  After  this 
retraction  was  very  effective.  Mr.  Ballance  considers  the  above  method 
of  splitting  the  sternum  (Milton,  Lancet,  March  27, 1897)  inadvisable  in 
these  cases. 

The  needle  should  be  passed  from  without  inwards  and  a  little  from 
below  upwards  to  avoid  the  pleura.  In  this  case,  as  in  that  of  the 
subclavian  and  other  deep-seated  arteries,  the  surgeon  will  do  well  to 
])rovide  himself  with  needles  of  ditferent  curves  (of  these  the  late  Mr. 
Durham's  needle,  in  which  the  curve  is  twisted  laterally  at  a  right 
angle  to  the  shaft,  is  a  very  helpful  one),  or  with  a  silver  probe 
sufhciently  flexible  to  take  any  curve,  and  with  a  large  eye  close  to  the 
point  (p.  786). 

The  needle  should  be  loaded  with  thoroughly  sterilised  silk,  or,  if 
preferred,  after  the  needle  has  been  passed,  flat  ligatures  of  reliable  and 
sterilised  kangaroo-tail  should  be  secured,  and  then  pulled  beneath  the 
vessel.  The  material  and  mode  of  securing  the  ligatures,  the  latter 
still  an  especially  moot  point,  have  been  alluded  to  at  p.  796.  Care 
should  be  taken  to  keep  the  ligature  flat  around  the  artery  \Nhile  tying 
it,  and  the  knot  as  little  projecting  (especially  towards  the  vessel)  as 
possible.  In  addition  to  the  amount  of  force  used,  the  surgeon  will, 
by  watching  the  aneurysm — all  pulsation  in  which  should  have  ceased — 
derive  some  information  as  to  the  extent  to  which  he  has  constricted 
the  vessel.  No  doubt  severing  the  vessel  between  two  ligatures 
would  ensure  more  rest  to  the  parts  which  have  to  heal,  but  the  size  of 
the  vessel,  its  probable  condition,  the  doubtfulness  as  to  whether  its 
lumen  is  completely'  closed,  and  the  difficulty  of  placing  the  ligatures 
sufficiently  far  apart  forbid  the  adoption  of  this  step. 

The  ligatures  having  been  tied  and  cut  short,  the  common  carotid 
should  be  tied  also,  about  half  an  inch  above  its  origin.  If  the 
thyroidea  ima  arise  from  a  point  at  which  it  is  likely  to  bring  in  a 
reflux  current  which  will  dangerously  disturb  the  clot,  on  which  so 
much  depends,  this  vessel  should  be  tied  also.* 

The  wound  is  now  carefully  cleaned  and  dried,  the  severed  muscles 
carefully  united  with  chromic-gut  buried  sutures,  haemorrhage  most 
scrupulously  stojjped,  drainage  employed,  if  needful, t  and  the  wound 
carefully  closed.  The  limb,  previously  wrapped  in  cotton-wool,  should 
be  secured  to  the  side  and  chest,  and  every  attempt  made,  by  elastic 
bandaging  and  the  aid  of  a  shot-bag,  to  keep  the  dressings  firmly  in 
place,  and  thus  promote,  from  the  first,  steady  adjustment  of  the  parts 
and  sound  healing.     Morphia  should  be  used  as  freely   as  is  safe, 

*  This  was  the  case  in  Lizars'  patient  (^Lancet,  1837,  vol.  ii.  pp.  445,  602  ;  Spencer, 
loc.  supra  cit.'). 

t  If  it  be  possible  to  suture  the  cut  muscles  satisfactorily,  and  close  the  deepest  part 
and  all  pockets  of  the  wound  after  this  has  been  carefully  dried  out,  drainage  may  be 
dispensed  with. 


LIGATURE    OF   THK    INXOMINATR.  805 

to  (liiuiiiisli,  as  lar  us  i)()ssil)l(!,  tlio  s<'iisil)ilitv  of"  the  patient  to  the 
irksoinoiicss  of  liis  position.  'J'Ik'  sli^dit(!st  tendc-ncy  to  eolith  slioiild 
be  trcMitod  at  once.  The  absolute  need  of  rest  and  fpiiet  shoubl  be 
enforced  upon  the  i)atient  until  tlje  wound  is  soundly  healed. 

I  am  enabled,  throiigii  the  courtesy  of  the  late  Sir  W.  M.  Banks,  to 
give  an  abstract  of  a  most  interesting  case  of  right  subclavian  aneiu-ysm 
in  which  tlu^  innominate  and,  subse(|uently,  the  first  part  of  the  sub- 
clavian were  tied.  Owing  to  the  exceeding  rareness  of  recovery  after 
ligature  of  the  iiMKnninate,  and  the  survival  of  a  patient  for  thirty-six 
days  after  the  placing  of  a  ligature  round  the  first  part  of  the  subclavian, 
it  is  most  instructive. 

J.  H.,  aged  50,  was  admitted  into  the  Liverpool  Royal  Infirmary  February  10,  1883, 
with  well-marked  symptoms  of  aneurysm  of  the  third  part  of  the  right  subclavian 
Attempts  to  treat  the  patient  by  rest,  &c.,  having  failed,  owing  to  his  obstinately  per- 
sisting in  getting  up,  the  innominate  and  common  carotid  were  tied,  February  2G,  with 
the  strictest  antiseptic  precautions.  The  earlier  steps  presented  nothing  remarkable. 
"  Unluckily,  the  bifurcation  was  quite  half  an  inch  lower  than  it  ouglit  normally  to  be, 
and  this  caused  some  difficulty  in  getting  the  aneurysm-needle  round  the  vessel.  I  used 
a  needle  of  the  ordinary  kind,  having  a  large  curve,  and  threaded  with  silk.  There  was 
about  a  minute  of  rather  anxious  work  while  the  needle  was  being  tickled  through  the 
tissues  surrounding  the  vessel,  a  proceeding  which  was  accomplished  solely  by  feeling 
as  the  artery  lay  too  deep  for  me  to  see  anything  that  could  aid  me.  By  means  of  the 
silk  thread,  a  stout  kangaroo-tendon  ligature  was  pulled  beneath  the  vessel,  then 
tightened,  three  knots  being  placed  upon  it.  I  applied  the  amount  of  force  which  I 
thought  would  be  necessary  completely  to  occlude  the  artery,  but  not  to  damage  its 
coats,  and  I  felt  very  certain  that  I  had  made  a  thorough  and  satisfactory  ligature  of 
the  artery.    Whether  I  really  did  so  or  not  is  a  question.  .  .  .  The  aneurysm  ceased  to 

pulsate.     I  next  proceeded  to  pass  a  ligature  round  the  common  carotid Being 

engrossed  in  this,  I  took  no  further  notice  of  the  aneurysm.  But  those  who  were 
assisting  saw  that,  after  an  interval  of  about  two  minutes,  a  certain  amount  of  pulsa- 
tion returned  in  the  aneurysm.  I  imagined  that  this  must  have  arisen  from 
the  retrograde  circulation  along  the  common  carotid  and  subclavian,  and  so  pro- 
ceeded at  once  to  tighten  the  ligature  (another  kangaroo-tendon)  round  the  former 
vessel.  As  soon  as  this  was  done  the  pulsation  in  the  aneurysm  again  became 
practically  imperceptible."  A  slight  return  of  pulsation  was  noticed  in  the  evening  of 
the  operation. 

The  restlessness  and  irritability  of  the  patient  during  the  first  few  days  were 
frightful.  He  tossed  about  the  bed,  moved  his  arm  as  much  as  the  bandages  would 
allow,  loudly  demanded  stimulants,  and  swore  at  everybody  about  him.  He  was  not, 
however,  in  the  least  feverish  or  delirious.  Practically  there  was  never  any  suppuration, 
and  the  extensive  wound  healed  by  primary  union.  All  dressings  were  discontinued  on 
the  thirteenth  day,  and  the  patient,  who  had  insisted  on  getting  up  on  the  ninth,  went 
out  on  the  twentieth  day  with  the  wound  sound. 

Unhappily,  the  pulsation,  feebly  present  in  the  aneurysm  on  the  evening  of  the  opera- 
tion, became  strong  and  accompanied  with  thrill  by  the  third  day.  Pressure  with  a  bag 
of  shot  was  tried,  but  the  patient,  by  his  unruly  behaviour,  did  all  he  could  to  prevent 
any  consolidation  occurring.  When  the  patient  went  out  the  aneurysm  was  quite  as 
soft,  and  the  pulsation  and  thrill  quite  as  obvious,  as  before.  It  very  soon  decidedly 
increased,  spreading  out  under  cover  of  the  trapezius  and  pushing  inwards  the  scalenus 
anticus.  "At  the  end  of  five  weeks  it  became  clear  that  either  the  aneurysm  must  be 
left  alone  and  the  man  abandoned  to  his  fate,  or  that  something  more  must  be  done. 
But  what  ?  Galvano-puncture  and  the  introduction  of  wire  or  other  material  into  the 
sac  have  not  proved  of  sufficient  utility  to  entitle  them  to  be  considered  satisfactory 
methods  of  treatment  at  the  present  moment,  whatever  may  become  of  them  in  the 
future.  Ligature  of  the  first  part  of  the  axillary  on  the  distal  side  of  the  tumour  is  not 
any  better.    To  lay  open  the  aneurysm  and  attempt  to  secure  the  artery  on  either  side 
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of  the  aneurysmal  opening  would  almost  certainly  have  been  fatal  on  the  spot.  To  go 
down  through  the  old  cicatrix  in  search  of  the  innominate,  with  a  view  of  tying  it  a 
second  time,  seemed  very  impracticable.  Besides,  I  could  not  be  any  more  certain  of 
curing  the  aneurysm  the  second  time  than  the  first.  The  only  thing  that  remained  was 
to  tie  the  first  part  of  the  subclavian.  Sixty-seven  days  after  the  ligature  of  the 
innominate  I  performed  this  operation,  not  using  the  spray  during  the  dissection,  lest  it 
should  obscure  one's  vision,  but  turning  it  into  the  wound  after  the  vessel  was  tied.  By 
this  date  the  tumour  had  so  increased  in  size  that  there  was  just  room  on  its  inner  side, 
and  no  more,  to  get  at  the  artery.  An  incision  was  made  along  the  hinder  margin  of 
the  sterno-mastoid,  and  another  extending  from  it  outwards  along  the  clavicle.  After 
getting  through  the  superficial  structures,  the  clavicular  portion  of  the  sterno-mastoid 
was  divided,  and  the  internal  jugular  was  followed  down  to  its  junction  with  the  sub- 
clavian. Here,  in  consequence  of  the  matting  together  of  parts  as  a  result  of  the  first 
operation,  it  became  almost  impossible  to  know  what  one  was  dealing  with,  and  an 
unpleasant  accident  occurred.  I  tore  across  a  vein  of  some  size  close  to  the  point  where 
it  entered  the  angle  of  junction  of  the  jugular  and  subclavian.  Instantly  a  rushing  and 
hissing  noise  showed  that  some  air  had  got  into  the  venous  trunks,  and  for  a  brief  space 
the  situation  was  uncomfortable.  A  finger  was  put  on  the  aperture,  and  to  our  relief 
the  patient  showed  no  signs  of  being  in  any  way  affected  by  the  occurrence.  The 
aneurysm  covered  by  the  thin  fibres  of  the  scalenus  anticus  next  came  into  view.  My 
colleague,  Mr.  Harrison,  gently  but  steadily  pushed  this  outwards  with  a  couple  of 
fingers,  and  in  the  very  limited  space  between  this  and  the  internal  jugular  I  pro- 
ceeded to  search  for  the  artery,  guided  by  its  pulsation.  Very  slowly,  and  after  an 
infinity  of  anxious  picking  and  teasing  (for  one  dared  not  use  a  knife),  this  was 
exposed  about  half  an  inch  from  the  aneurysm.  The  vessel  was  obviously  thinned 
and  dilated,  and  this  added  immensely  to  the  danger  of  'passing  the  aneurysm-needle 
beneath  it.  The  needle  was  threaded  with  a  silk  ligature,  which  drew  after  it  a 
double  catgut  ligature.  The  loop  of  this  being  divided,  the  artery  was  secured  by  both 
portions  lying  side  by  side.  The  knots  were  drawn  very  gently,  with  the  intention  of 
merely  closing  the  artery  and  not  of  injuring  any  of  its  coats.  The  aneurysm  at  once 
became  still. 

"  A  very  few  lines  have  sufficed  to  describe  this  operation,  but  it  took  more  than  an 
hour  to  perform,  while  the  difficulty,  danger,  and  anxiety  that  attended  it  are  almost 
impossible  to  describe.  Owing  to  the  fact  that  the  parts  had  already  been  interfered 
with,  there  was  a  great  deal  of  thickened  and  cicatricial  tissue  present.  Cutting  this 
was  out  of  the  question,  as  it  was  impossible  to  say  what  was  adherent  to  or  mixed  up 
with  it.  It  had,  therefore,  to  be  pulled  asunder  fibre  by  fibre,  with  the  aid  of  strong 
forceps  and  a  dissecting  tool.  As  the  operation  advanced,  the  depth  at  which  one  had 
to  work  became  greater  and  greater,  while,  in  order  clearly  to  make  out  the  various 
structures,  the  wound  had  to  be  kept  absolutely  free  from  blood.  Sometimes  minutes 
would  be  lost  in  picking  up  some  trifling  vessel  from  which  just  enough  blood  would 
keep  welling  to  obscure  the  wound.  The  space  in  which  anything  could  be  done  was  of 
the  most  limited  description,  and  surrounded  by  dangers  on  every  hand.  To  the  outer 
side  was  the  bulging  aneurysm,  to  the  inner  was  the  internal  jugular,  below  lay  the  sub- 
clavian  vein,  and  immediately  beneath  the  artery  itself  was  the  pleura.  .  .  .  Compared 
with  this  performance,  tying  the  innominate  was  a  mere  surgical  amusement,  and  I  should 
never  care  to  repeat  it  again." 

The  patient  rallied  well  from  the  operation,  but  a  few  days  later  developed  an  attack 
of  broncho-pneumonia,  which  exhausted  him  extremely.  He  slowly  rallied  from  this, 
but  the  wound  gaped  widely.  It  ultimately  healed,  save  for  a  sinus,  which  admitted  a 
probe  deeply.  On  the  twenty-third  day  the  patient  got  up,  and  by  the  thirty-first  day 
had  been  out  in  the  open  air.  On  the  evening  of  this  day  hfemorrhage  occurred  from 
the  sinus  ;  frequent  recurrences  took  place,  and  the  patient  died  on  the  thirty-seventh 
day  after  the  operation.  By  the  fourth  day  the  aneurysm  had  no  trace  of  pulsation,  and 
was  small  and  hard.  * 


The  notes  of  this  case  contain  no  mention  of  a  necropsy. 
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'I'lic  (nllowiii','  case  of  lipitun!  of  tlic  innorninato   wliicli   was  uiidcr 
my  caro  well  illustrates  some  of  the  dillieulties  which  may  he  exiiected: 

A.  11.  was  sent  to  inc  liy  Dr.  Lockliart  Stf|(lioiis,  of  Kmsworlli,  Fcbrimiy,  1890,  witha 
Iiirf,'o  suhclavio-iixilliuy  iiiieurysm.  The  niaii  j,':ive  his  af,'e  a«  48  ;  lie  looketl  ten  years 
olik-r,  and  was  stout  and  llaljhy,  witli  chronic  bronchitis  and  emphysema.  Occupying  all 
the  K)wer  part  of  tiie  posterior  trian^de,  and  to  be  felt  in  the  axilla  and  between  the  heads 
of  tiic  sterno-mastoid,  was  a  large  aneurysm,  six  inches  by  four  inches.  There  was  no 
evidence  tliat  tlie  innominate  itself  was  involved.  Patient  had  first  noticed  the  swelling 
a  year  before,  when  it  was  about  the  size  of  a  walnut.  He  had  been  doing  his  work  aa 
a  gamekeeper,  and  shooting  rabbits,  till  two  weeks  Ijcfore  his  admission,  February  10. 
Chloroform  having  been  given,  the  parts  cleansed,  antl  irrigation  with  lotio  hyd.  per. 
I — 2,000  employed  throughout,  an  incision  three  inches  and  a  half  long  was  made  along  the 
anterior  margin  of  the  sterno-mastoid,  ami  another  transversely  outwards,  just  above 
the  clavicle,  over  both  heatls  of  the  sterno-mastoid  to  a  point  over  the  inner  part  of 
the  aneurysm.  The  skin  and  both  heails  of  the  sterno-mastoid  were  divided  together, 
with  the  hope  of  keeping  the  skin  down  better  when  the  wound  was  closed,  thus 
better  obliterating  the  large  wound  and  ensuring  earlier  healing.  The  sterno-hyoid  and 
sternothyroid  being  divided,  two  very  large  inferior  thyroid  veins  secured,  and  the 
internal  jugular  drawn  outwards,  the  inner  part  of  the  carotid  sheath  was  opened  and 
this  artery  traced  down  to  the  innominate.  The  chief  difliculty  at  this  stage  was  due 
to  what  was  thought  to  be  a  pulsating  process  of  the  aneurysm,  which  extended  inwards 
under  the  jugular  and  carotid,  but  was  really  a  hugely  dilated  vertebral.  The  carotid 
being  traced  down,  it  was  found  impossible  to  pass  a  ligature  below  the  bifurcation, 
which  lay  a  full  inch  lower  than  the  joint.  In  spite  of  the  aid  given  me  by  the  late 
Mr.  Uavies-Colley,  who  drew  up  the  carotid,  protecting  the  vessel  with  a  bit  of  gauze 
wrung  out  of  carbolic  lotion,  I  was  unable  to  get  my  finger  or  a  director  sufficiently  deep 
behind  the  clavicle  to  make  sure  of  being  below  the  bifurcation.  I  accordingly  removed 
the  inner  extremity  of  the  clavicle,  disarticulating  and  sawing  through  the  shaft.  I  was 
now  able,  aided  by  Mr.  Davies-CoUey's  most  efficient  help,  to  bring  just  the  top  of  the 
bifurcation  into  view.  More  than  this  was  impossible,  and  the  aneurysm-needle  (one 
of  corkscrew  form  lent  me  by  Jlr.  Durham)  was  passed  by  touch  round  the  innominate 
from  without  inwards.  It  was  previously  loaded  with  silk,  to  which  a  piece  of  ox-aorta 
ligature,  kindly  provided  by  Mr.  Barwell,  was  knotted.  In  tying  the  vessel  I  tried  to 
use  force  sufficient  to  close  it,  but  not  to  injure  its  coats.  Judging  from  the  outside,  the 
walls  were  well  puckered  together.  Pulsation  in  the  aneurysm  ceased  at  once,  and  never 
returned.  The  -carotid  was  then  tied,  with  a  similar  ligature,  about  an  inch  above  its 
origin,  not  only  to  prevent  any  efflux  of  blood  through  it,  but  also  because  the  vessel  was 
probably  weakened  by  much  handling.  The  wound  was  thoroughly  dried  out,  and  dusted 
with  iodoform,  a  drainage-tube  in.serted,  and  the  wound  united  by  twelve  salmon-gut 
sutures.  By  the  third  day  the  aneurysm  began  to  shrink  markedly,  but  the  following 
night  the  patient  began  to  be  restless  and  delirious,  and  this  increased  and  persisted. 
Tiie  delirium  was  peculiar.  He  was  incessantly  restless,  trying  to  get  out  of  bed,  chattering 
without  ceasing,  calling  to  his  dogs,  &c.  It  was  most  difficult  to  keep  his  right  arm  still, 
and  before  long  it  was  needful  to  secure  him  with  straps.  Jlorphia,  sulphonal,  chloral, 
cldoral  amide,  hydriodate  of  hyoscyamin,  were  all  tried,  witli  very  little  result.  There  was 
also  evidence  of  broncho-pneumonia  at  both  bases.  The  restlessness  and  chattering  delirium 
continued,  and,  in  spite  of  the  abundance  of  food  taken,  the  strength  became  exhausted, 
and  the  patient  sank  on  the  tenth  day.  The  wound  remained  (^uite  sweet  throughout. 
At  the  necropsy  the  wound  was  found  to  be  perfectly  sweet,  without  a  trace  of  pus,  and 
levelling  up  well.  A  large  sacculated  aneurysm  occupied  the  second  and  third  parts  of 
the  subclavian  and  tlic  first  and  second  parts  of  the  axillary.  In  addition  to  the  main  sac, 
which  occupied  the  posterior  triangle,  a  hemispherical  dilatation  projected  into  the  upper 
part  of  the  right  pleura.  Encircling  the  innominate,  just  below  the  bifurcation,  which 
was  on  a  level  with  the  first  costo-sternal  articulation,  were  the  remains  of  a  ligature,  but 
no  knot  could  be  found,  antl  the  ligature  was  movable  with  the  point  of  a  director. 
Surrounding  the  bifurcation  of  the  innominate  was  a  small  cavit}',  from  which  could  be 
squeezed  not  more  than  a  drachm,  if  so  much,  of  quite  sweet  pus-like  fluid.    The  carotid  had 
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been  tied  about  a  quarter  of  an  inch  above  the  top  of  the  sternum,  and  here,  too,  the 
wall  of  the  vessel  was  very  soft,  so  that  in  dissecting  it  a  hole  was  made  in  the  vessel  above 
the  ligature.  The  knot,  however,  had  held  well  in  position.  Running  behind  the  carotid 
sheath,  and  given  oil  from  the  subclavian  immediately  after  its  origin,  was  a  long  fusiform 
dilatation,  which  was  probably  the  vertebral  much  dilated,  as  large  as  the  forefinger.  A 
small  window  being  cut  in  the  aneurysm  showed  that  this  was  filled  with  a  greenish-tinted 
jelly-like  coagulum,  not  blood-stained,  and  traversed  in  every  direction  by  isinglass-like 
threads.  The  only  remnant  of  a  cavity  was  quite  at  the  back  part,  where  a  space  into 
which  the  tip  of  the  finger  could  be  introduced  contained  a  little  fluid  blood.  The  inner 
aspect  of  the  sawn  clavicle  was  smooth,  with  granulations  save  just  at  its  upper  part.  The 
pleurpe  were  absolutely  healthy.  Both  bases  were  the  seat  of  broncho-pneumonia.  It  is 
quite  possible  that  this  was  infective,  as  no  bacteriological  examination  was  made  of  the 
very  small  amount  of  fluid  in  the  wound,  but  if  so  the  degree  of  infection  was  slight,  as  the 
first  three  days  passed  without  unfavourable  symptoms,  and  the  patient  survived  till  the  tenth 
day.  It  should  be  noted  that  the  man  had  chronic  bronchitis  before  the  operation.  The 
mediastinal  connective  tissue  was  extensively  occupied  with  air  ;  this  had  not  penetrated 
beneath  the  pulmonary  pleura,  nor  produced  interstitial  emphysema.  The  aortic  and 
mitral  valves,  the  latter  especially,  were  diseased  ;  the  aortic  arch  was  the  seat  of  atheroma, 
dilated  uniformly,  irregular  on  the  surface  and  rough  internally,  but  not  calcareous.  The 
abdominal  aorta  was  very  bad,  full  of  calcareous  plates.  The  kidneys  showed  early  inter- 
stitial nephritis.  There  was  a  small  hard  mass  of  clot  in  the  innominate,  below  the  ligature, 
little  in  the  carotid.     The  brain  was  normal. 

Causes  of  Death  after  the  Operation, — It  may  be  expected  that 
most  of  these  will,  with  septic  precautions,  disai^pear,  viz. : 

1.  Infective  cellulitis  and  mediastinitis. 

2.  Lung  trouble — e.g.,  bronchitis,  jjleuro-pneumonia. 

3.  Cerebral  softening. 

4.  Pericarditis. 

There  still  remains  the  terrible  complication  of  secondar}'  lipemorrhage, 
which  has  occurred,  as  yet,  in  almost  every  instance,  and  has  always 
proved  fatal,  save  in  Dr.  Smyth's  case. 

Secondary  heemorrhage  may  occur  up  to  the  sixtieth  day,  as  in 
Graefe's  case.  It  has  alreadj^  been  discussed  how  far  modern  surgery 
is  likely  to  prevent  this,  and  certain  precautions  have  been  enumerated 
at  p.  796.  Tbe  treatment,  as  sliown,  is  mainly  preventive.  AVhen  once 
bleeding  has  occurred,  little  can  be  done  beyond  tying  the  vertebral 
and  common  carotid,  if  this  has  not  already  been  performed,  plugging 
the  wound  with  iodoform  gauze  wrung  out  of  carbolic  acid  lotion  or 
formalin  (i — 500)  or  turpentine  (p.  745),  if  nothing  else  be  available, 
and  putting  on  pressure  with  shot-bags. 

The  treatment  of  recurrent  pulsation  in  tbe  aneurysm  by  ligature  of 
sucli  vessels  as  the  carotid  and  subclavian  has  been  illustrated  by  the 
cases  already  given. 

SURGICAL  INTERFERENCE  IN    ANEURYSMS    OF    THE 
INNOMINATE  AND  AORTA. 

While  the  distressing  nature  of  these  cases  justifies  a  resort  to  surgery 
when  medicine  fails,  I  would  point  out — (i)  That  tlje  surgeon  is  often 
called  in  too  late  in  large  thoracic  aneurysms,  where  treatment  of  an}' 
kind  is  certain  to  be  unsatisfactory.  (2)  The  fact  has  been  too  much 
lost  sight  of,  that  large  thoracic  aneurysms,  with  their  size,  varying 
degree  of  sacculation,  res  tricted  power  of  collapse,  and  important  sur- 
roundings, are  on  quite  a  different  footing,  for  operative  interference, 
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from  Rueurysnis  of  tlie  extremities.  Furtliei-,  the  disease  here  is  much 
less  often  ji  hx'iil  one.  (3)  Tlmt,  with  re^'anl  to  the  aniount  of  relief 
whicli  surgery  can  fairly  he  expected  to  give,  when  the  large  nnniher  of 
cases,  puhlished  and  unpuhlished,  which  have  heen  treated  surgically 
in  the  last  few  years  are  duly  weighed,  when  the  dilliculties  of  diagnosis 
and  the  risks  of  ojieration  have  heen  considered,  it  is  clear  that  per- 
manent cures  are  extremely  few  ;  and  that  while  in  some  cases  decided 
relief  is  given,  in  many  published  at  the  time  as  successes,  were  the 
sequel  followed  up,  it  would  be  found  that  very  little  real  relief  had 
followed,  while  in  not  a  few,  what  with  the  risk  of  tlie  anaesthetic,  tlie 
excited  circulation,  the  partial  cure  of  the  aneurysm  in  one  direction, 
and  the  tendency  set  up  to  spread  at  another  spot,  jjossibly  less  able  to 
bear  the  strain,*  and  perhaps  with  more  important  surroundings, 
surgery  has  not  only  failed  to  check  but  has  actually  hastened  the 
progress  of  the  aneurysm. 

The  advisability  of  resorting  to  surgical  means  will  be  considered 
under  the  heads  of — A,  Diagnosis;  B,  Treatment,  the  latter  including 
— (i.)  Ijigature,  (ii.)  Introduction  of  Foreign  Bodies,  (iii.)  Galvano- 
puncture. 

A.  Diagnosis  between  Innominate  and  Aortic  Aneurysms. 

— While  a  precise  diagnosis  is  usually  impossible,  no  pains  should  be 
spared  in  going  into  all  those  points  which  may  heli)  in  deciding  how 
far  the  aneurysm  is  probably  limited  to  the  innominate  or  to  the  aorta, 
and,  in  the  case  of  this  vessel,  which  part  of  the  arch  is  chiefly  encroached 
upon,  for  it  is  only  by  paying  attention  to  the  above  points  that  answers 
can  be  given  to  the  two  questions  which  arise — viz.,  (i)  Is  any  opera- 
tion justifiable  at  all  ?  (2)  If  an  operation  is  justifiable,  what  is  it 
to  be? 

Chief  Points  to  pay  Attention  to  in  Diagnosis. 

I.  The  Position  of  the  Aneurysm. — This  is  obviously  only  of  value  in 
a  few  cases,  when  the  patient  is  seen  early,  or  when  he  can  be  relied 
upon  for  an  intelligent  history  of  his  case.  Mr.  Wardrop's  rule  was, 
that  innominate  aneurysm  first  presents  itself  to  the  inner  side  of  the 
right  sterno-mastoid,  carotid  aneurysm  in  the  interval  between  the  two 
heads,  and  a  subclavian  one  to  the  outer  side  of  the  muscle.  Mr.  Barwell 
{Intern.  Encycl.  Surg.,  vol.  iii.  p.  507)  writes  of  the  first  of  the  above 
thus  : — "  The  tumour  of  an  innominate  aneurysm  generally  occupies 
the  episternal  notch,  but  chiefly  on  the  right  side,  and,  even  though  it 
may  not  rise  high,  takes  up  the  whole  breadth  of  tliis  space.  On  gently 
pressing  the  finger  backward  and  downward,  the  rounded  margin  of 
the  sac  can  be  felt.  After  a  little  time  the  sternal  end  of  the  clavicle 
protrudes  abnormally,  and  partakes  in  the  pulsation  (communicated), 
while  the  sternal  and,  afterwards,  the  clavicular  portions  of  the  sterno- 
mastoid  are  also  pushed  forward.  Not  unfrequently  the  first  costal  carti- 
lage, outside  where  it  joins  the  sternum,  is  also  abnormally  prominent, 
and  throbs  with  the  beat  of  the  tumour." 

*  The  rapid  extension  of  the  aneurysm  in  another  direction  after  its  original  growth 
has  been  checked  by  operative  interference  is  well  shown  by  a  case  of  Dr.  Churton's 
(67(72.  Soc.  Trans.,  vol.  xix.  p.  261),  in  which,  subsequently  to  galvano-puncture,  the 
blood  pressure  found  out  other  weak  spots  in  addition  to  the  original  aneurysm,  thus 
bringing  about  other  saccular  projections  and  fatal  rupture  into  a  bronchus. 
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Mr.  Heath  thus  described  (Diet,  of  Surg.,  vol.  i.  p.  8i)  the  possible 
points  of  appearance  of  an  aortic  aneurysm  :  "  If  on  the  ascending 
portion  of  the  arch,  the  sac  presses  against  the  sternum,  producing 
gradual  absorption  of  the  wall  of  the  chest,  and  communicating  a  marked 
impulse  to  the  right  side  of  the  sternum  as  high  as  the  sterno-clavicular 
joint,  which  may  be  invaded  by  the  tumour  in  the  later  stages.  If  on 
the  transverse  portion  of  the  arch,  the  sac  encounters  but  little  resist- 
ance in  an  upward  direction,  and  hence  is  apt  to  invade  the  inter- 
clavicular notch,  to  compress  the  trachea  and  occasionally  the  oesophagus, 
and  to  produce  marked  spasm  of  the  larynx  by  interference  with  the 
left  recurrent  laryngeal.  When  a  sac  of  this  kind  rises  into  the  neck, 
it  is  a  matter  of  uncertainty  to  which  side  it  should  be  allotted,  since  a 
tumour  projecting  most  to  the  right  by  no  means  necessaril}'  originates 
on  the  right  side,  and  vice  versa." 

2.  The  Pulse. — If  a  decided  diminution  be  found  in  the  right  radial 
and  carotid,  the  aneurysm  is  probably  of  the  innominate  ;  but  an  aortic 
aneurysm  near  the  root  of  the  innominate  will  bring  about  the  same 
result. 

3.  Pressure  Symptoms. — These  will  vary  with  the  position  as  well 
as  the  size  of  each  form  of  aneurysm.  Thus,  in  innominate  aneurysm 
pressure  symptoms  will  vary  according  as  the  sac  is  high  up  or  low 
down,  and  pressing  inwards  or  outwards.  As  to  oedema,  the  value  of 
this  must  remain  undecided  while  surgeons  hold  such  opposite  views. 

Thus  Mr.  Heath  [loc.  supra  cit.)  and  Sir  J.  E.  Erichsen  QSurgcry,  vol.  ii.  p.  75)  spoke 
of  oedema  of  the  right  side  of  the  neck  and  upper  limb  as  first  noticed.  Mr.  Barwell  (loc. 
supra  cit.),  on  the  other  hand,  speaking  more  particularly  of  the  low  form  of  innominate 
aneurysm  (usually  combined  with  aortic  disease),  writes  :  "  The  point  to  be  especially 
remarked  is  this  :  the  pulsation,  dulness,  abnormally  loud  heart  sound,  &c.,  are  on  and  to 
the  right  of  the  middle  line  ;  the  venous  congestions  are  on  the  Uft  side  of  the  body,  nor 
does  the  right  participate  till  late  in  the  disease.  .  .  .  When  the  right  side  is  also  involved 
the  aneurysm  will  have  become  large." 

I  cannot  find  that  the  other  pressure  symptoms — viz.,  laryngeal  or 
tracheal  dyspnoea  and  irregularity  of  the  pupil — are  reall}'  distinctive 
between  innominate  and  aortic  aneurysm. 

Mr.  Barwell  considers  that  the  following  combinations  of  symptoms 
"furnish  remarkably  positive  evidence"  in  aortic  aneurysm:  "For 
instance,  pressure  wholly  and  entirely  on  the  right  bronchus ;  conges- 
tion of  both  arms  and  both  sides  of  the  head  and  chest ;  tumour 
symptoms,  chiefly  about  the  second  space  and  rib,  considerably  to  the 
right  of  the  sternum  ;  heart  displacement,  if  any,  directly  outward  ;  the 
pulses  equal,  .  .  .  indicate  disease  of  ascending  aorta.  Congestion  of 
the  left  arm,  supra-clavicular  region,  and  side  of  the  head  ;  aneurysmal 
character  of  right  pulse  (radial  and  carotid)  ;  tumour  symptoms  a  little 
to  the  right  of  the  sternum,  and  probably  some  tracheal  dyspnoea,  are 
symptomatic  of  aorta-innominate  aneurysm.  Modification  of  left  radial 
pulse,  affection  of  left  vocal  cord,  left  venous  congestion,  tracheal 
dyspnoea  and  obstruction  of  air  to  both  lungs,  with  tumour  symptoms 
on  and  to  the  left  of  the  median  line,  mark  disease  of  the  transverse 
aorta.  Obstruction  to  the  entrance  of  air  to  the  left  lung  alone,  with 
pains  at  the  back  and  along  the  intercostals,  is  indicative  of  disease  of 
the  third  part  of  the  arch." 
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4.   nixplaccinriit  of  the  Jlcnrt  Downwarda. — The  more  nuirked  this  is 
till'  j^ncuttT  is  the  i)r<>l)al)ilil y  that  tlie  juicurysm  is  aortic. 
Difflculties  and  Fallacies  in  the  Diagnosis. 

1.  The  proximity  of  tin-  heart.  "  When  thcro  is  a  Ijriiit,  it  is 
extnMiu'ly  diHicult  to  distiii^^'iiish  \vheth(;r  it  is  limited  to  tlio  tiiiiKJur,  or 
is  prop.i^'atcd  into  it  from  the  cardiac  valves." 

2.  *'  Tlie  {growth  of  aneurysins  in  the  cellular  tissue  (jf  the  medias- 
tinum and  root  of  the  neck  is  so  free  that  instances  have  heen  observed 
of  aneurysms  of  the  arch  of  the  aorta  causing  compression  of  the 
subclavian  and  carotid,  without  any  disease  of  those  vessels  ;  wiiile,  on 
the  other  hand,  if  the  aneurysm  approacli(;s  the  tubular  shape,  the  ))ulse 
may  be  muiiTected  in  the  bi-anches,  though  the  trunk  is  extensively 
diseased  "  (Holmes).* 

3.  The  distribution  of  the  branches  of  the  aorta  may  be  anomalous.! 

V>.  Treatment. 

I.    LKJATUKE.t 

Aids  in  selecting  Cases  fitted  for  Operation. — Mr.  Barwell  {loc. 
suprd  fit.,  ]).  520),  writing  on  innominate  aneurysms,  has  formulated 
the  following  aphorisms: 

i.  An  aneurysm  commencing  suddenly,  especially  if  traceable  to  some 
over-exertion,  is  more  likel}'  to  be  benefited  by  operation  than  one 
arising  gradually  and  without  mechanical  cause,  ii.  Distinct  sacculation 
is  a  most  desirable  condition ;  fusiform  dilatation  of  the  innominate 
indicates  almost  certainly  a  similar  condition  of  the  aorta  and  widespread 
arterial  disease,  iii.  If  symptoms  show  the  aortic  arch  to  be  also 
aft'ected,  the  disease  should  be  limited — that  is,  should  not  extend  along 
the  transverse  portion.  It  should  be  of  the  sacculated  variety,  not  a 
general  dilatation  of  the  whole  calibre.  Absence  of  any  other  aneurysm, 
especially  of  the  rest  of  the  aorta,  must  be  ascertained,  iv.  Absence  of 
rasp-sound  along  the  aorta,  or  any  other  indication  of  extensive  athe- 
roma, should  be  verified,  v.  Aortic  incompetence,  unless  very  slight, 
is  a  decided  objection,  as  is  also  mitral  disease,  or  considerable  hyper- 
trophy of  the  heart,  vi.  The  patency  of  the  vessels  leading  to  the  brain 
should  be  investigated  by  making  a  few  seconds'  pressure  on  the 
carotids  alternately  and  then  simultaneousl}'.  vii.  Absence  of  visceral 
disease  must  be  ascertained. 

Contraindications  to  Operative  Interference. — Mr.  Barwell  {loc. 
supra  cit,  p.  528)  lays  down  the  following :  (i)  "When  tumour  symptoms 
reach  widely  on  both  sides  of  the  middle  line  :  (2)  when,  with  paralysis 
of  the  left  vocal  cord,  there  is  obstruction  of  the  right  bronchus ; 

(3)  when    there    is    evidence    of   considerable    aortic    incompetence ; 

(4)  when  there  is  mitral  disease  or  considerable  cardiac  hypertrophy ; 

*  Si/st.  of  Surg.,  vol.  iii.  p.  14, 

t  Mr.  Holmes  quotes  the  following  instructive  case  :  In  a  patient  in  whom,  from  other 
symptoms,  there  was  no  difficulty  in  diagnosing  an  aneurysm  of  the  arch  of  the  aorta, 
one  circumstance  was  difficult  to  account  for — viz.,  that  while  the  pulse  in  the  right 
carotid  was  unaffected,  that  in  the  right  wrist  was  imperceptible.  After  death  the  right 
subclavian  was  found  to  be  the  last  branch  of  the  aorta.  Passing  between  the  aneurysm 
and  the  spine,  it  had  been  compressed,  while  the  carotid  was  unaffected. 

X  Many  of  the  remarks  below  apply  also  to  the  two  other  methods  of  surgical  inter- 
ference— introduction  of  foreign  bodies  into  the  sac  and  galvano-puncture. 
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(5)  when  there  is,  in  the  course  of  the  aorta,  the  rasping  sound  of 
calcification  or  advanced  atheroma,  more  particularly  if  the  superficial 
vessels  are  rough  and  rigid  ;  (6)  when  there  is  pain  about  the  spine  and 
intercostal  nerves ;  (7)  when  there  is  obstruction  of  the  left  bronchus 
only ;  (8)  wlien  there  is  pressure  on  the  left  apex,  and  expectoration  of 
frothy  blood. 

Choice  of  Vessel.  —  Question  of  Simultaneous  or  Consecutive 
Ligature. — I  have  no  space  here  for  quoting  statistics,  which  are, 
after  all,  of  inferior  value  to  the  authoritative  opinions  of  those  who 
have  worked  most  at  this  subject.  The  earliest  and  foremost  of  these 
is  Mr.  Holmes  ;  as  it  is  to  his  opinion  that  English  surgeons  will 
naturally  turn,  the  most  important  of  his  views  are  given  here. 

1.  "  One  thing,  I  think,  has  been  fully  proved — viz.,  that  the  dis- 
tinction which  was  so  much  insisted  on  between  aortic  and  innominate 
aneurysm  is  of  less  importance  in  regard  to  the  distal  operation  than 
used  to  be  taught,  and  that  a  case  of  innominate  aneurysm  which  other- 
wise seems  appropriate  for  operation  need  not  be  rejected  because  it  is 
suspected  or  known  that  the  aorta  is  also  involved.  It  has  also  been 
satisfactorily  proved  that  aneurysms  purely  aortic  have  been  much 
benefited  by  distal  operations.  It  remains  to  inquire  what  cases  should 
be  selected,  and  what  arteries  should  be  tied  in  each  case." 

2.  "  To  my  mind  the  clearest  evidence  of  benefit  has  been  in  the 
case  of  ligature  of  the  left  carotid  in  the  treatment  of  aneurysm  affect- 
ing the  transverse  i^art  of  the  arch."  In  a  case  of  this  kind  it  was  the 
evident  extension  of  the  tumour  up  the  neck  and  towards  the  trachea 
which  made  Mr.  Holmes  think  that  the  ligature  would  prove  beneficial ; 
and  the  result  even  surpassed  his  expectations,  the  patient  being  alive 
and  in  tolerable  health  five,  and  probably  seven,  years  after  the  opera- 
tion. Thus  Mr.  Holmes,  considering  that  the  applicability  of  the 
distal  ligature  depends  largely  on  the  observed  growth  of  the  tumour, 
would  think  ligature  of  the  subclavian  justifiable  if,  in  innominate  or 
mixed  aneurysm,  the  tumour  was  making  rapid  advance  under  the 
sterno-mastoid.  He  also  draws  attention  to  the  importance  of 
estimating  pressure  signs  as  indicating  extension  of  the  aneurysm, 
evidenced  by  the  condition  of  the  veins,  the  breathing,  the  pupil,  &c. 

3.  With  regard  to  operations  on  the  right  side  in  cases  of  innominate 
or  mixed  innominate  and  aortic  aneurysm,  opinions  vary  as  to  whether 
the  carotid  or  subclavian  should  be  tied  simultaneousl}',-  or  whether  the 
carotid  should  be  tied  first.  Mr.  Holmes,  who  holds  this  latter  view, 
evidently  thinks  that  ligature  of  this  vessel  ma}'  be  sufficient  without 
any  consecutive  ligature  of  the  subclavian,  unless  indications  arise — 
e.g.,  the  manifest  growth  of  the  subclavian  portion  of  the  sac,  or  the 
eft'ect  of  compression  of  the  subclavian  in  diminishing  the  size  or  the 
pulsation  of  the  tumour. 

Mr.  Holmes'  chief  reasons  for  preferring  ligature  of  the  carotid  alone 
as  a  first  step  are — (a)  that  while  the  number  of  cases  of  simultaneous 
ligature  is  much  the  larger,  the  most  striking  instances  of  success  have 
followed  ligature  of  the  right  carotid  alone  ;  (h)  in  some  cases,  where 
ligature  of  the  subclavian  has  been  also  resorted  to  later,  the  aneurysm 
was  already  diminishing  and  becoming  firmer  after  ligature  of  the 
carotid ;     (c)  the    simultaneous  ligature  of  two    such    vessels    as    the 
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ciuutld  1111(1  tlu'  subcliivinii  iimy  1)(>  a  very  foriiiidiihlc  uiulertaking  from 
the  pidloiij^t'd  dissec'tioii  and  dilliciiltics  with  the  aiiiLsthetic  ;  ((/)  as 
lij^aturo  of  tlie  k'ft  carotid  has  proved  siilVu-ieiit  in  aortic  aneurysm,  a 
similar  step  shouhl  be  tried  on  the  rif^ht  side  in  innon;inate  aneurysm. 

Another  interesting  and  unsettled  (piestion  hearin^^  on  this  matter  of 
li^atme  of  lar^'e  vessels  near  the  heart  is  the  most  appropriate  material 
for  ligature.      This  liiis  heeii  already  discussed  (p.   7<j6). 

Facts  which  show  that  the  resort  to  Ligature  has  been  justifiable. 

(l)  Solidilication  and  diminution  in  the  size  of  the  swelling'.  (2) 
Diminution  of  pulsation.  In  one  case  of  Mr.  Jiarwell's  {Med. -Our. 
Trans. y  vol.  Ixviii.  p.  130),  a  month  after  simultaneous  ligature  of  both 
arteries  for  innominate  aneurysm,  the  swelling  again  began  to  increase, 
and  the  solidifying  tumour  to  soften,  pulsation  also  recurring  ;  this 
went  on  for  about  two  weeks,  when  the  swelling  again  solidified  and 
decreased,  recovery  ultimately  taking  place.  (3)  Improvement  in 
dyspnoea,  dysphonia,  and  dysphagia.  (4)  Regain  of  power  over  a  limb. 
(5)  Expectoration  of  muco-purulent  discharge,  which  has  been  accu- 
mulating in  the  lungs  owing  to  interference  with  expiration  from 
pressure  on  the  trachea. 

Very  little  has  been  done  in  the  last  few  years  to  settle  the  value  of 
the  treatment  of  thoracic  aneurysm  by  ligature  of  the  large  vessels  in 
the  root  of  the  neck.  Mr.  C.  Heath  {Brit.  Med.  Jvurn.,  Feb.  19,  1898) 
gave  his  personal  experience  of  the  distal  ligature.  Where  the  disease 
involves  the  transverse  part  of  the  arch,  he  would  be  inclined  to  follow 
Dr.  Cockle's  suggestion  as  regards  tying  the  left  common  carotid ; 
where  the  disease  involves  the  ascending  part  of  the  arch,  ]Mr.  Heath 
would  tie  both  the  right  carotid  and  the  subclavian,  so  as  to  diminish, 
as  far  as  possible,  the  current  through  the  innominate.  Owing  to  the 
frequent  additional  embarrassment  of  breathing  brought  on  by  an 
anaesthetic,  Mr.  Heath  strongly  advises  the  employment  of  cocaine  in 
all  future  operations  on  the  large  vessels  of  the-  neck.  Mr.  Heath's 
final  summing  up  of  the  results,  of  distal  ligature  in  cases  of  thoracic 
aneurysm  will  meet  with  the  assent  of  all  thoughtful  surgeons  who  are 
acquainted  with  the  pathology  and  morbid  anatomy  of  this  disease,  and 
with  all  that  surgery  has  effected  :  "  The  results,  taken  as  a  whole,  are, 
perhaps,  not  very  encouraging  ;  but  it  must  be  borne  in  mind  that,  in 
dealing  with  a  ])ractically  incurable  disease,  a  prolongation  of  life,  for 
even  a  few  months,  may  be  worth  attempting." 

One  of  the  most  recent  reviews  of  the  subject  of  the  treatment  of 
innominate  aneurysm  by  distal  ligature  of  the  right  subclavian  and 
carotid  is  a  critical  one  by  Jacobsthal  {Zeit.  f.  Chir.,  Aug.  23,  1902). 
After  investigating  the  results  obtained  by  distal  ligature  and  com- 
paring them  with  other  methods,  he  shows  that  the  results  of  this 
operation  do  not  warrant  its  performance.  The  immediate  mortaUty 
is  557  per  cent.  In  Poivet's  collection  of  ninety-four  cases,  the  cures 
were  put  down  as  7-4  per  cent.  Jacobsthal  has  collected  twenty-eight 
more  recent  cases  in  which  there  were  no  cures,  though  improvement 
was   found   thirteen  times. 

II.  Introduction  of  Foreign  Bodies  into  the  Sac. — A.  Wire, 
Horsehair,  Sec. — This  method  was  originally  brought  before  the 
profession  by  Mr.  Moore  {Med.-Chir.  Trans.,  vol.  xlvii.  p.  129),  who 
introduced  twenty-six  yards  of  fine  iron  wire  into  an  aortic  aneurysm. 
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No  relief  followed,  inflammation  of  the  sac  set  in,  and  the  patient  died 
five  days  later. 

Used  by  itself,  this  method  should  be  considered  obsolete.  The 
theoretical  advantages  have  not  been  borne  out  in  practice.  The  chief 
causes  of  failure  have  been  the  difficulties  in  introducing  a  sufficient 
amount  of  the  filiform  material ;  in  the  case  of  wire  irritation  has  often 
followed,  leading  in  some  instances  to  early  rupture  of  the  sac ;  in  that 
of  horsehair  and  catgut,  owing  to  the  readiness  with  which  they  bend  in 
the  cannula,  it  is  far  from  easy  to  get  enough  into  the  sac.  And  even  if 
this  were  rendered  feasible,  it  is  probable  that  the  large  amount  of  foreign 
material  present  would  interfere  with  the  due  contraction  of  the  clot,  so 
essential  for  the  cure  of  the  aneurysm.  In  some  cases,  where  partial  con- 
solidation has  been  secured,  extension  has  followed  in  another  direction, 
causing,  e.g.,  urgent  tracheal  dyspnoea.  Further,  this  method  is  not 
without  its  especial  risks.*  Combined  with  galvanism,  it  is  described 
at  p.  817. 

B.  Needles. — While,  for  reasons  already  given,  none  of  the  surgical 
methods  employed  in  thoracic  aneurysm  can  be  considered  satisfactory, 
this  one,  owing  to  the  scientific  basis  on  which  Sir  W.  Macewen  has 
placed  it,  and  its  results  in  his  hands,  is  more  deserving  of  trial. 

Suggested  by  Mr.  Moore,  it  has  been  tried  by  Sir  W.  Macewen,  Mr.  Heath,  and  Mr. 
Puzey  (art.  "Acupuncture,"  Diet,  of  Stcrff.,  vol.  i.  p.  25).  Mr.  Heath  made  use  of  it  in 
a  traumatic  aneurysm  of  the  subclavian  where  amputation  at  the  shoulder- joint  had 
failed.  Three  pairs  of  sewing-needles  were  introduced  into  the  tumour,  each  pair  being 
made  to  cross  in  the  sac  ;  they  were  not  withdrawn  until  the  fifth  day,  by  which  time 
considerable  clotting  had  taken  place.  The  aneurysm  gradually  became  solid  ;  but  bron- 
chitis supervened,  and  the  patient  sank  seventeen  days  later.  Mr.  Puzey  followed  Mr. 
Heath's  plan  in  an  aneurysm  of  the  innominate,  but,  no  apparent  effect  taking  place  at 
the  end  of  four  or  five  days,  other  needles  were  inserted  as  the  first  were  withdrawn,  but 
at  different  parts  of  the  swelling.  This  procedure  being  carried  out  for  several  weeks,  the 
aneurysm  finally  almost  disappeared  behind  the  sternal  end  of  the  clavicle.  Unfortu- 
nately, the  needles  set  up  some  chronic  cellulitis  ;  septicsemia  followed  with  vomiting,  and 
fatal  rupture  of  the  sac.  Mr.  Puzey  thinks  this  case  affords  a  warning  against  pushing 
this  treatment  too  far,  and  that  it  would  be  better  to  wait  patiently  the  results  of  the  first 
introduction  of  the  needles  before  proceeding  to  insert  others. 

Sir  W.  Macewen,  who  used  this  method  first  as  long  ago  as  1875,  has 
published  {Lancet,  1890,  vol.  ii.  p.  1086)  a  most  interesting  paper  on 
the  use  of  pins  to  secure  the  formation  of  thrombi,  and  so  the  cure  of 
aneurysm. 

"  The  instrument  employed  is  a  pin  of  sufficient  length  to  completely 
transfix  the  aneurysm,  and  to  permit  of  manipulation  within  it.     Its 

*  I  know  of  one  case  in  which  specially  prepared  very  long  pieces  of  catgut  were 
introduced  into  an  aneurysm  in  the  neck.  At  the  necropsy  some  of  these  were  found  to 
have  passed  on,  beyond  the  aneurysm,  into  the  splenic  artery.  In  the  Ann.  of  Surg., 
vol.  iv.  No.  2,  a  case  of  Dr.  Kansohoff,  of  Cincinnati,  is  recorded,  in  which  ninety-six 
inches  of  flexible  silver  wire  were  passed  into  an  aneurysm  of  the  aortic  arch.  After  the 
first  forty-eight  inches  had  been  introduced,  syncope,  with  impending  death,  set  in.  "With 
the  aid  of  stimulants,  the  operation  was  completed.  For  a  fortnight  the  symptoms  were 
improved,  when  oedema  of  face  and  right  arm  appeared  ;  ninety-eight  inches  of  wire  were 
then  passed  into  another  part  of  the  sac.  The  patient  died  eight  days  later,  from  rupture 
of  the  aneurysm.  The  syncope  was  found  to  have  been  caused  by  a  loop  of  wire  which 
had  passed  beyond  the  neck  of  the  sac  into  the  aorta,  where  it  was  probably  deflected  by 
the  aortic  valves. 
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calibre  ou^^'lit  to  boas  fine  as  possible,  the  stroiigth  b(jiii<^'  only  siiHicicnt 
to  penetrate  the  eoats  of  the  aneurysm  and  tiie  intervening  tissues. 
This  eylintlrieal  [)in  tapers  to  a  point,  like  an  ordinary  sewing-needle, 
and  has  on  its  opposite  extremity  a  somewliat  rounded  head.  As  the 
coats  of  aneurysnnd  sacs  vary  in  thickness,  these  pins  nnist  be  made  of 
various  calibres.  'J'hey  ought  to  be  finely  polished,  not  only  to  fjicilitate 
their  introduction,  but  to  h(d[)  to  render  them  asei)tic.  lielore  perform- 
ing the  oi)erati()n,  the  skin  over  the  aneurysm  ought  to  be  carefully 
cleansed  and  rendered  aseptic.  The  aseptic  pin  ought  then  to  penetrate 
the  sac  and  pass  through  its  cavity  until  it  comes  in  contact  with  the 
opposite  side.  It  ought  to  touch  this  and  no  more.  Then  one  of  two 
methods  may  be  employed  :  either  to  move  the  pin  over  the  surface  of 
the  iinier  wall  so  as  to  irritate  its  surface,  or  to  allow  the  influence  of  the 
blood  current  playing  on  the  very  thin  pin  to  efiect  the  same  object. 
If  the  walls  penetrated  by  the  pin  be  dense,  the  former  method  will  be 
preferable,  as  the  force  of  the  blood  current  produces  such  a  feeble 
action  on  the  thin  pin  as  to  be  insufficient  to  move  it  to  and  fro  while 
it  is  firndy  grasped  by  the  dense  wall.  After  acting  thus  for  ten 
minutes  at  one  part,  the  point  of  the  pin,  without  being  removed  from 
the  sac,  ought  to  be  shifted  to  another  spot,  and  so  on  until  the  greater 
portion  of  the  internal  surface  opposite  to  the  point  of  entrance  has 
been  touched  ;  this  ought  to  be  done  in  a  methodical  manner.  A  single 
insertion  of  the  pin  through  the  sac  into  its  interior  may  be  sufficient 
to  enable  the  point  of  the  instrument  to  come  in  contact  with  the 
greater  part  of  its  internal  surface  ;  but,  in  some  cases,  puncture  from 
various  sides  of  the  external  wall  may  be  necessary,  so  as  to  reach 
portions  of  the  tumour  which  cannot  be  attacked  from  the  first  puncture. 
While  the  pin  is  in  the  aneurysm,  it  is  surrounded  by  a  portion  of 
aseptic  gauze,  or  moistened  with  an  antiseptic  lotion.  When  it  is  with- 
drawn from  the  aneurysm,  the  part  ought  to  be  covered  Avith  moist 
antiseptic  dressing,  which  ought  to  be  maintained  for  several  days. 
The  period  a  pin  may  remain  in  an  aneurysmal  sac  without  doing 
damage  is  perhaps  dependent  on  the  individual,  and  the  state  of  the 
aneurysm,  but  it  ought  never  to  exceed  forty-eight  hours.  It  is 
questionable  whether  all  the  necessary  advantages  derivable  from  the 
irritation  of  the  wall  of  the  aneurysm  could  not  be  produced  within 
a  few  hours.  ...  If  the  aneurysm  be  very  large,  several  pins  may 
be  introduced  from  several  points,  always  allowing  a  considerable 
interval  to  exist  between  each,  otherwise  there  might  be  too  much 
damage  to  the  vessel  wall  at  one  spot.  .  .  .  When  the  pin  has  been 
withdrawn,  though  there  may  be  a  little  thickening  of  the  tissues 
in  the  neighbourhood,  there  will  probably  be  little  or  no  dimiimtion 
of  the  excentric  impulse.  Occasionally  it  may  be  weeks  before  any 
distinct  or  tangible  thickening  of  the  coats  can  be  made  out.  In  other 
instances  this  may  be  discernible  at  a  much  earlier  period.  But,  as  a 
rule,  a  distinct  thickening  of  the  coat  is  tangible  at  an  early  period." 

It  will  be  seen  that  tiie  aim  in  Sir  W.  Macewen's  use  of  acupuncture 
differs  somewhat  from  that  of  other  surgeons  in  that  his  object 
is  to  irritate  the  wall  of  the  aneurysm,  the  irritation  being  carried  just 
so  far  as  to  set  up  reparative  exudation  in  the  parietes,  infiltration 
of  these  with  leucocytes,  and  then  a  further  separation  of  these  from  the 
blood  current.     This  irritation  is  set  up  at  as  many  points  as  possible, 
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so  as  to  produce  numerous  white  thrombi,  and  so  complete  occlusion  as 
soon  as  possible.  Of  the  four  cases  given  by  Sir  W.  Mace  wen,  three 
are  of  especial  interest  in  their  bearing  on  the  treatment  of  aneurj'sm 
now  under  discussion. 

No.  I  was  a  case  of  aortic  aneurysm  seen  at  an  advanced  period  when  threatened  by- 
impending  death  from  dyspnoea.  It  was  treated  by  the  introduction  of  pins,  the  first 
early  in  December,  1887,  this  being  repeated  on  seven  occasions,  with  a  few  days'  interval 
between  each.  On  December  20  dyspnoea  reappeared,  and,  returniog  on  December  31, 
proved  fatal.  At  tlie  autopsy  two-thirds  of  the  aneurysm  was  filled  with  a  white,  firm, 
laminated  thrombus  ;  had  the  deposition  continued  at  the  same  rate,  it  is  clear  that 
complete  occlusion  would  have  occurred  in  a  few  weeks. 

Another  case  was  an  aneurysm  of  the  abdominal  aorta,  treated  by  the  same  formation 
of  white  thrombi  ;  the  cure  was  interrupted  by  the  patient  feeling  so  well  that  he  deter- 
mined to  return  to  work  (engine-driving)  after  a  month's  treatment,  thouglx  the  aneurysm 
was  not  consolidated.  This  patient  was  stiU  alive  and  in  seeming  good  health  when  last 
heard  of,  two  and  a  half  years  subsequently. 

The  third  case,  which  is  given  in  great  detail,'  is  the  most  interesting  of  all.  The 
aneurysm  was  here  in  the  thoracic  area,  probably  of  the  left  subclavian,  and  accompanied 
by  great  swelling,  pain,  numbness,  and  loss  of  power  in  the  left  arm.  Pins  were  intro- 
duced on  February  27,  March  3,  17,  and  24,  a  gradual  thickening  of  the  walls  ensuing, 
as  made  evident  by  the  greater  diflSculty  experienced  in  penetrating  the  coats  of  the 
aneurysm,  a  pin  of  very  fine  calibre  being  used  at  the  onset,  some  much  stouter  and  more 
rigid  being  required  later  on.  During  the  next  four  months  there  was  much  diminution 
in  the  swelling  and  pain.  Pins  were  again  used  on  five  subsequent  occasions,  but  as  in 
two  of  them  it  was  doubtful  if  any  cavity  was  entered,  their  use  was  discontinued.  Dui-ing 
the  following  months  there  was  slow  but  continuous  decrease  in  the  swelling,  and  the 
oedema  and  pain  gradully  disappeared  entirely,  the  patient  being  finally  able  to  resume 
all  her  ordinary  duties.* 

It  would  appear  from  the  above  report  that  an  anaesthetic  was  not 
needed  in  any  of  the  above  cases — a  point  of  great  importance  in  thoracic 
aneurysm  where  dyspnoea  and  atheroma  may  be  present. 

Sir  W.  Macewen  kindly  sent  me  in  July,  1895,  the  following 
abstract  of  his  later  experience  : 

"  I  have  had  three  cases  of  aneurysm  treated  since  I  wrote  my  paper.  One  at  root  of 
neck,  subclavian,  but  involving  aorta  ;  cure  absolute.  One  aortic,  transverse  arch ; 
greatly  thickened  and  improved  ;  patient  can  go  freely  about  and  follow  his  usual  avoca- 
tion, from  which  he  was  debarred  prior  to  operation.  One  a  very  large  popliteal,  in  which 
consolidation  took  place  rapidly,  but  owing  to  the  great  pressure  exercised  by  the  aneurysm 
on  the  surrounding  parts,  which  was  apparently  increased  by  the  consolidation,  incision 
had  to  be  made  into  the  sac.  Firm,  laminated  white  thrombi  were  found  inside  the  sac, 
part  of  which  was  turned  out  to  relieve  the  pressure  and  to  preserve  the  vitality  of  the 
limb.  The  patient  made  a  rapid  recovery,  and  is  now  quite  well,  the  remainder  of  the 
white  thrombus  becoming  converted  into  dense  fibrous  tissue,  which  subsequently  has 
undergone  great  shrinking. 

"  Quite  a  number  of  very  advanced  aortic  and  abdominal  aneurysms  have  been  seen 
by  me,  so  advanced  as  to  preclude  interference.  In  several  an  exploratory  punctm-e  was 
made  for  diagnostic  purposes,  when  the  eroded  bodies  of  the  vertebrie  were  felt  bare 
inside  the  aneurysmal  sac.     These  were  not  treated. 

"  I  have  heard  of  cases  which  were  so  advanced  that  '  they  burst  before  the  pins  which 
had  been  sent  for  to  treat  them  with  had  arrived.'  " 

*  Another  very  successful  case,  under  the  care  of  Caselli,  of  innominate  aneurysm, 
treated  by  Macewen's  method,  will  be  found  briefiy  given  in  the  Revue  de  Chir.,  1892, 
p.  892,  and  two  unsuccessful  cases  Glasgow  Med.  Joiirn.,  1891,  pp.  280,  453.  Sir  W. 
Macewen  pointed  out  {IMd.,  p.  454)  that  this  method  required  cases  to  be  carefully 
selected,  and  that  it  was  T'ot  to  be  used  in  those  which  could  not  get  well  otherwise. 
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III.  Galvano-puncture. — This  method  has  for  its  ohject  the  pro- 
duction of  flottiiirij  witliout  tlie  risks  and  difliculties  connected  with  the 
introduction  of  foreign  bodies — c.(/.,  wire.  Galvano-puncture,  the 
introduction  of  filiform  material,  and  the  merits  of  these  compared  with 
the  combined  use  of  electrolysis  and  introduced  wire  are  discussed 
in  a  pa))er  by  Dr.  Stewart,  of  Pliihiddpliia  {Amrr.  Jonrn.  Mid.  Sci., 
Oct.,  1S92,  /■/(/*'  infra). 

Points  to  pay  Attention  to. — (i)  To  avoid  producti(jn  of  iieat,  pain, 
and  sloughing  of  the  skin,  the  current*  used  should  be  a  comparatively 
weak  one.  As  an  anjesthetic  is  not  usually  required,  the  time  occupied 
may  be  considerable.  (2)  The  needles  should  be  of  steel,  as  fine  as  is 
consistent  with  perforating  the  tissues,  in  order  to  diminish  pain, 
hfemorrhage,  and  risk  of  sloughing.  (3)  To  avoid  the  same  risks,  the 
needles  should  be  insulated  within  about  half  an  inch  of  their  points  by 
two  layers  of  spirit  varnish.  (4)  As  it  has  been  proved  that  the  effect 
of  electrolysis  on  blood  at  the  positive  pole  is  a  fairly  firm  and  tenacious 
dark  clot,  while  the  negative  rather  produces  a  pinkish,  frothy  substance, 
it  seems  wiser  to  connect  the  needle  or  needles  introduced  into  the  sac 
with  the  i)ositive  pole,  while  a  large  sponge,  wrung  out  of  warm  salt 
water,  is  connected  with  the  negative  pole  and  applied  to  the  chest  wall 
near  the  swelling.  (5)  A  sitting  should  not  be  prolonged  over  thirty 
or  forty  minutes.  The  punctures  had  best  be  closed  by  collodion. 
(6)  The  operation  should  not  be  repeated  too  soon:  time  should  be 
allowed  for  all  local  reaction  to  cease,  and  for  consolidation  of  the 
coagulum  to  occur,  which  often  takes  some  time. 

Drawbacks  and  Dangers. — (i)  As  pointed  out  by  Mr.  Holmes,  it 
is  a  radical  defect  of  this  method  that  it  acti  by  inducing  "  passive  " 
coagulation  of  blood  in  the  sac.  Hence  it  is  inherently  uncertain, 
liable  to  cause  relapse  by  the  melting  of  the  coagulum,  or  inflammation 
by  its  too  sudden  deposition.  Again,  it  is  very  liable  to  set  up  inflam- 
mation in  the  walls  and  contents  of  the  sac.  Then,  too,  the  needles 
sometimes  produce  eschars  at  the  points  of  their  insertion,  and  thus 
give  rise  to  consecutive  hffimorrhage.  In  fact,  the  cases  are  few  in 
which  a  perfectly  happy  result  has  been  obtained,  but  some  of  these 
are  worthy  of  particular  attention. 

Amongst  these  is  a  case  of  Ciniselli's  (Holmes,  Inc.  supra  cif.'),  in  which  an  aneurysm 
of  the  ascending  aoita,  quickly  increasing,  pashing  out  the  third  and  fourth  ribs,  with 
powerful  pulsation,  rapidly  diminished  with  much  solidification  after  galvano-puncture 
for  forty  minutes,  the  patient  resuming  his  work  as  a  coachman  ten  weeks  later.  In 
Dr.  McCall  Anderson's  case  the  aneurysm  was  a  small  one,  about  3J  inches  in 
diameter  ;  after  galvano-puncture  on  three  occasions  the  swelling  was  only  about  one- 
quarter  of  its  previous  size,  and  for  the  most  part  very  solid.  In  a  case  of  Dr.  Carter's 
(^Lancet,  1878,  vol.  ii.  p.  761),  an  aneurysm  of  the  thoracic  aorta  appearing  in  the  right 
sub-clavicular  region,  and  accompanied  by  much  pain,  was  treated  by  galvano-puncture 
on  three  occasions  with  very  great  relief,  the  pulsation  becoming  almost  imperceptible 
and  the  pain  disappearing. 

Use  of  Galvanism  through  Introduced  Coiled  Wire. — Dr.  Stewart, 
of  Philadelphia,  whose  experience  of  the  diHerent  methods  in  thoracic 

*  Dr.  McCall  Anderson,  in  a  successful  case  (^Lancet,  1873,  voL  i.  p.  261),  employed 
four  to  six  cells  of  a  Stohrer's  battery.  In  a  case  of  Dr.  Ord's  (Lanret,  1880,  vol.  ii. 
p.  450),  followed  by  temporary  benefit,  six  to  eighteen  ceUs  of  a  Foveauxs  battery  were 
used. 
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and  abdominal  aneurysms  is  a  large  one,  considers  the  superiority'  of  this 
combined  method  over  that  of  introduction  of  wire  alone,  or  that  of 
mere  galvano-puncture,  convincing!}-  demonstrated  in  his  papers  (Amer. 
Journ.  Med.  Sci.,  Oct.,  1892,  and  Philadelphia  Med.  Jourii.,  Nov. 
12,  1898).  "  Silver,  gold,  or  platinum  wire  is  undoubtedly  the  prefer- 
able material.  The  amount  required  depends  upon  the  calibre  of  the 
sac,  and  must  be  decided  upon  with  the  greatest  nicety  of  judgment,  as 
with  too  small  an  amount  little  or  no  result  will  be  obtained,  and  with 
too  great  a  quantity  permanent  cure  through  obliteration  of  the  sac  by 
contraction  of  the  clot  cannot  be  expected.  For  a  globular  sac  of 
approximatel}^  3  inches  in  diameter,  I  regard  from  3  to  5  feet 
sufficient ;  for  a  sac  of  from  4  to  5  inches,  from  8  to  10  feet.  How 
readily  these  amounts  comply  with  the  conditions  may  be  shown  by 
the  introduction,  through  a  needle,  of  a  measured  amount  of  spirally 
wound  wire  into  globular  corked  bottles  of  approximatel}'  the  size 
stated.  The  anode  or  positive  pole  should  invariably  be  the  active 
electrode.  This  is  connected  with  the  wire,  and  the  negative  rheophore, 
a  large  absorbent  cotton  pad,  is  placed  upon  the  abdomen  or  back. 
The  current  is  slowly  brought  into  circuit,  and  its  strength  is  noted 
by  an  accurate  milliamperemeter.  The  increase  is  gradual  for  a  few 
moments  until  the  maximum  strength  supposed  to  be  required  is 
reached.  It  is  maintained  at  this  until  the  approach  of  the  end  of  the 
session,  and  then  gradually  diminished  to  zero,  after  which  the  wire  is 
separated  from  the  battery,  the  needle  carefully  withdrawn  b}'  rotation 
and  counter-pressure,  and  the  released  external  portion  of  the  wire  cut 
close  to  the  skin,  the  cut  end  being  then  pushed  beneath  the  surface. 
This  is  facilitated  by  using  care  in  the  introduction  of  the  needle  to 
first  draw  the  skin  at  the  site  of  puncture  a  trifle  to  one  side,  in  order 
to  produce  a  valvular  opening. 

"Experience  has  shown  that  the  current's  strength  must  be  rather 
high,  from  40  to  80  ma.,  and  the  session  long,  from  three-quarters  of 
an  hour  to  one  and  a  half  hours. 

"...  By  the  application  of  a  strong  galvanic  current  through  coils 
of  wire  so  disposed  that  all  areas  of  the  sac  are  reached,  it  follows 
without  exception,  as  has  been  noted  in  all  recorded  cases,  that  con- 
solidation by  clot  formation  is  j^romptly  and  invariably  produced.  The 
solidification  is  rapid,  and  is  generally  manifest  before  the  end  of  the 
electrical  session  through  changes  ajDparent  to  the  eye  and  hand  in  the 
pulsation  and  degree  of  consistence  of  the  sac  wall.  These  changes 
become  more  decided  in  the  course  of  a  few  days,  untU,  after  a  time, 
in  the  most  favourable  cases  a  hard  nodule,  with  a  communicated 
pulsation  only,  rej^laces  the  previous  expansible  tumour.  This  was 
the  history  of  four  of  the  ten  cases  now  recorded." 

"While,  owing  to  the  conditions  present  in  large  aneurysms,  the  most 
that  operative  interference  can  usually  promise  is  some  prolongation 
of  life  and  alleviation  of  symptoms,  there  is  now  sufficient  proof  that 
much  may  be  done  with  the  above  objects  in  properly  selected 
cases.  The  methods  which  have  most  scientific  basis  and  which  have 
given  the  best  results  are  those  of  Sir  AV.  Macewen  and  that  which 
should  be  known  as  the  Moore-Corradi  method,  advocated  by  Dr. 
Stewart.  Of  these  the  former  is  the  simpler ;  the  latter  gives  more 
points  of  contact  and  entanglement  for  the  production  of  clot. 


INTERFERENCE    IN    THORACIC   ANEURYSMS.  8ig 

It  is  clear,  liowever,  tlmt,  if  miythinf^  liko  prolonged  relief  is  to  be 
given,  any  operation  must  ])e  resorted  to  at  an  earlier  date  than  lias 
hitherto  been  the  case.  Where  rapid  increase  and  thiiniing  of  the 
coverings  of  a  large  sac  are  present,  together  with  a  wide  conninnii- 
cating  opening,  and  where  diffuse  aneurysmal  changes  (Mitweigh  the 
amount  of  sacculation  present,  the  surgeon  who  declines  to  intei-fere 
will  do  wisely.  And  I  would  again  draw  attention  to  the  remarks  at 
p.  809  (a  point  to  which  attention  has  not  been  sufTiciently  directed), 
that  surgical  interference  may,  in  cases  of  large  aneurysms,  d(^  more 
harm  than  good  by  diverting  the  blood  current  from  the  original 
aneurysm  into  some  outlying  and  unsuspected  secondary  sac,  and 
thus  cause  dangerous  and,  it  may  be,  fatal  pressure  on  important  parts 
which  have  hitherto  escaped.  Besides  this  danger,  three  other  chief 
ones  have  to  be  remembered  when  wire  is  introduced,  (i)  Embolism. 
(2)  Suppuration  of  the  sac.  Both  these  have  been  made  much  rarer 
by  carefully  rendering  the  wire  aseptic.  Any  inflammation  of  the  sac 
should  at  once  be  treated  by  ice-bags.  (3)  Introduction  of  the  wire, 
Sec,  beyond  the  aneurysm,  and  consequent  especial  risks  (footnote, 
p.  814). 


PAKT    III. 
OPEKATIONS    ON    THE    THOEAX. 


CHAPTEE   I. 
REMOVAL    OF    THE    BREAST  (Figs.   277  to  294). 

Indications. — The  following  remarks  must  be  considered  to  refer  to 
that  most  common  and  important  of  diseases — carcinoma. 

Removal  of  the  breast  is  an  operation  which  deserves  most  careful 
attention,  on  the  following  grounds — viz.,  the  frequency  and  the  dis- 
tressing nature  of  the  results  of  malignant  disease  here,  and  the  fact 
that,  while  there  is  reason  to  hope  that  the  oj^eration  is  becoming 
more  successful,  much  still  remains  to  be  done.  Women  will  always 
be  unwilling  to  make  known  their  fears  here,  on  account  of  a  natural 
delicac}'' ;  but  another  reason  leads  them  to  conceal  the  earlier  stages 
of  a  growth  (in  which  alone  it  can  be  thoroughly  dealt  with),  and  that 
is  the  well-known  want  of  permanent  success  which  too  often  follows 
operation.  Precious  time  is  also  still  too  often  lost  by  the  medical 
attendant  when  he  is  consulted,  in  some  cases  from  a  mistaken  kindness 
and  desire  to  make  light  of  fears,  in  others  from  a  disbelief  in  the  value 
of  operation  here. 

Here,  as  in  all  cases  of  malignant  disease,  early  and  thorough 
operation*  is  needed.  With  regard  to  the  latter,  the  limits  of  wide 
and  thorough  operating  have  probably  been  reached,  but  can  it  be  said 
that  the  patients  are  submitted  to  operation  as  early  as  might  be  the 
case?  Is  it  not  rather  the  truth  that  in  the  majority  of  cases  the 
operating  surgeon  does  not  get  his  chance  until  the  disease  has  had 
time  to  pass  beyond  its  first  stage,  and  to  spread  to  parts  outside  the 
breast  itself,  as  evidenced  by  the  adhesion  to  the  skin  and  by  the 

*  While  on  the  subject  of  operating  thoroughly  and  on  wide  lines,  I  would  quote  some 
words  of  Mr.  Bennett  May  in  his  Ingleby  Lectures  (^Brit.  Ned.  Journ.,  May  29,  1897, 
vol.  i.  p.  1338) — words  weighty  from  their  outspoken  truthfulness  :  "  The  operation  in 
too  many  cases  is  not  practised  to  the  best  advantage,  and  is  not  used  for  all  it  is  worth. 
Certainly  some  of  the  disrepute  and  prejudice  which  have  surrounded  it  may  fairly  be 
ascribed  to  the  incomplete  and  inadequate  manner  in  which  it  is  too  often  done  by  men 
who  have  had  no  proper  surgical  training,  and  whose  ill  results  serve  to  injure  the  cause 
as  a  whole,  and  to  reflect  prejudicially  on  the  work  of  others.     The  fact  is,  it  has  been 
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glands  found  aftcctt'd  when  tlio  axilla  is  opened?*  While  in  nialij^'nant 
disease  of  the  sexual  organs  we  siiall  always  have  to  deal  witjj  a  larger 
proportion  of  late  cases  than  elsewhere,  there  is  no  doubt  that  we 
should  diminish  the  number  of  these  late  cases  if  both  the  patients  and 
the  general  practitioners  who  are  first  consulted  realised  m<jre  clearl}', 
and  if  the  latter  imi)ressed  more  strongly  on  their  patients — (i)  tliat 
there  are,  every  year,  an  increasing  number  of  patients  who  are  living 
in  good  health  several  years  after  the  operation  ;  (2)  that  the  opera- 
tion, while  serious,  is  not  a  dangerous  one  ;  (3)  that  if  the  disease  does 
recur  after  the  improved  operation  of  the  present  day  the  recurrence  will 
be  delayed ;  (4)  that  the  operation  of  the  present  day  promises  much  better 
results,  but  that  these  results  will  oidy  be  secured  by  the  operation 
being  an  early  one — i.e.,  while  the  disease  is  in  its  first  stage,  and 
limited  to  the  bosom ;  (5)  that  in  this  first  stage,  in  which  operation 
is  so  essential,  there  is  an  entire  absence  of  pain,  or  of  much  or 
anything  to  see  :  thus,  a  **  lump  "  must  not  be  neglected  because  it  is 
painless,  as  is  so  often  the  case  ;  (6)  that,  when  in  doubt  as  to  whether 
a  persisting  "  lump  "  whicli  he  is  examining  is  carcinoma  in  its  first 
and  quiescent  stage,  or  induration,  or  a  deeply  lying  cyst  with  tliick 
walls,  the  general  practitioner  should  consider  it  his  duty  to  have  the 
"  lumi)  "  excised  at  once  {ride  infra),  and  the  breast  dealt  with  as  may 
prove  necessary. 

Results  and  Dangers  of  the  Improved  Operation  for  Removal  of 
Malignant  Disease  of  the  Breast. — I.  Mortality  of  the  Operation. 
II.  Results  of  the  Operation. 

I.  Mortality  of  the  Operation. — Recent  statistics  clearly  show  that 
though  the  severity  of  the  operation  has  been  much  increased,  its 
mortality  is,  under  the  best  conditions  {vide  infra),  very  low.  Thus, 
Sir  W.  M.  Banks  {Brit.  Med.  Journ.,  1900,  vol.  i.  p.  823)  gave  a 
series  of  sixt}'  operations  without  one  death.  Dr.  Halsted  (^-l»?irtZs  of 
Siirgery,  Nov.,  1894,  P*  5^2)  states  that  fifty  of  what  he  terms  "  com- 
plete "  operations  had  been  performed  at  the  Johns  Hopkins  Hospital, 
Baltimore,  and  not  a  death  had  resulted  from  these  operations.  Mr. 
Watson  Cheyne  (Lettsomian  Lectures,  1896,  The  Objects  and  Limits 
of  Operations  for  Cancer,  p.  34)  had  only  one  death  in  sixty-one  cases, 
and  thought  that  "  the  ether  had  probably  as  nmch  to  do  with  this 
death  as  the  operation." 

With  regard  to  this  very  low  mortality,  it  must  be  remembered  that  such 
results  are  the  work  of  men  of  special  experience  ;  that  cases  in  private 
as  well  as  in  hospital  practice  are  included;  and,  lastly,  in  Dr.  Halsted's 
case,  the  operator  was  working  with  very  highly  trained  assistants. 

When  due  attention  and  weight  are  given  to  such  conditions  as 
shock  in  an  obese  patient  with  poor  cardiac  fibre,  lung  trouble  in  a 

everyone's  operation  because  it  has  been  thought  to  be  easy."  While  the  need  of  doing 
justice  to  this  very  common  operation  is  being  enforced,  I  would  draw  especial  attention 
to  the  urgent  necessity  of  doing  ju-ftice  to  the  first  operation  (p.  858). 

*  Dr.  L.  S.  Pilcher,  whose  opinion  is  always  valuable  from  his  thoughtfulness,  mature 
experience,  and  candour,  thus  expresses  himself  {Annals  of  Surgenj,  Sept.,  1903)  : — "  It 
cannot  be  too  strongly  emphasised  that  practically  every  case  of  carcinoma  of  the  breast, 
when  it  has  reached  that  degree  of  development  by  which  a  palpable  tumour  is  formed,  is 
already  in  an  advanced  stage,  such  an  advanced  stage  that,  as  a  rule,  metastatic  deposits 
have  already  begun  to  be  formed." 
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patient  with  chronic  bronchitis,  unavoidable  infection  as  from  an 
ulcerated*  growth,  the  readiness  with  which  this  operation  i*  under- 
taken, and  the  personal  equation  of  the  skill  of  the  operators,  it  will,  I 
think,  be  admitted  that  if  all  fatal  cases  were  published,  the  death-rate 
would  not  be  so  low  as  that  above  given.  It  has,  however,  proved 
what  can  be  done  under  the  best  iiossible  conditions.  But  I  would 
impress  on  vay  younger  readers  that  it  is  not  infective  causes  only 
which,  nowadays,  kill  these  patients  ;  it  is  causes  which,  even  when 
foreseen,  no  amount  of  care  and  caution  will  always  prevent  when  an 
operation  is  pressed  upon  us.  I  allude  to  bronchitis  after  an  ansesthetic 
when  the  chest  is  hampered  b}^  bandages,  and  the  patient,  scarcely 
answerable  for  her  actions,  persistently  slips  down  in  the  bed;,  to  the 
failing  strength  and  vitality  with  which  the  flickering  light  of  the  life 
of  a  patient  with  a  fatty  heart  or  albuminuria  is  snutfed  out,  it  may 
be  two  or  three  weeks  after  the  operation.  The  severity  itself  of 
operations  rarely  brings  about  a  fatal  result,  unless  the  patient  prove 
unamenable,  another  condition  against  which  it  is  extremely  difficult 
to  guard. 

II.  Results  of  the  Operation. — It  is  clear,  from  the  statistics  which 
have  been  furnished  {vide  infra),  that  from  40  to  50  j)er  cent,  of  patients 
submitted  to  the  improved  operation  will  be  alive  and  apparently  well 
three  years  and  more  after  the  operation.  By  many  surgeons,  some  of 
them  of  eminence,  this  is  looked  upon  and  spoken  of  as  tantamount  to 
a  cure  {vide  infra). 

Dr.  Halsted  (^4 n;ta/s  of  Surgery,  Nov.,  i8g8,  p.  575)  had  operated  on 
133  cases  by  his  improved  method  between  June,  1889,  and  April,  1898. 
Of  these  133,  76  had  been  operated  on  more  than  three  years.  Of 
these  y6  operated  on  more  than  three  years,  31  (41  per  cent.)  were 
living  at  the  time  of  publication  of  the  above  article,  without  local 
recuiTence  or  signs  of  metastasis. 

Mr.  Watson  Cheyne,  C.B.  {Lancet,  1904,  vol.  i.  p.  701)  from  his 
private  cases  which  he  was  able  to  tra-ce  concludes  that  "  from  50  to  55 
per  cent,  of  the  cases  are  alive  and  well  after  periods  varying  from 
six  to  thirteen  years." 

Mr.  Butlin  {Operative  Surgery  of  Malignant  Disease,  2nd  ed., 
p.  404),  from  a  collection  of  47  cases  operated  on  by  Dr.  Halsted, 
himself,  Mr.  Watson  Cheyne,  and  Hotter,  gives  a  percentage  of  over 
50  cases  "  cured,"  i.e.,  alive  and  well  three  years  or  more  after  the 
operation. 

Sir  W.  Mitchell  Banks  (Lettsomian  Lectures,  "  Practical  Observa- 
tions on  Cancer  of  the  Breast,"  Brit.  Med.  Jonrn.,  vol.  i.  igoo,  p.  823) 
tabulates  213  cases,  "  of  which  175  are  available  for  statistical  com- 
parison. Of  these  175,  108  have  remained  free  from  local  recurrence. 
Of  these  108,  73  have  lived  over  three  years,  as  follows  : — 

Cases  that  have  lived  between  3  and  6  years  after  operation    ...  40 

7   ,.    14  „  „  ...  28 

16    „    12  .,  5 

*  Mr.  Lockwood  has  drawn  attention  (^Traumatic  Infectiim,  p.  51)  to  the  grave  impor- 
tance of  an  ulcerating  carcinoma  as  a  dangerous  source  of  septicasmia  during  the  operation 
for  removal  of  the  breast.  In  his  opinion  {loc.  supra  cit.,  p.  63)  swabbing  over  the  surface 
of  the  ulcer  with  pure  carbolic  acid  is  not  always  reliable,  and  he  would  advise  destroying 
the  entire  surface  of  the  ulcer  with  the  actual  cautery. 
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With  lej^'anl  to  the  results  of  operation,  I  must  here  again  utter  a 
caution,  which  I  believe  I  was  one  of  the  first  in  this  country  to  bring 
forward  (in  the  third  edition  of  this  book),  as  to  the  use  of  the  word 
"cure"  in  those  cases.  For  some  time  past  there  lias  been  an  increas- 
ing tendency  forh-ading  surgei)ns,  both  English  and  American,  to  adcjpt 
Volkmaim's  teaching,  and  if  three  years  have  elapsed  after  an  opera- 
tion for  malignant  disease  without  recurrence,  to  look  upon  the  patient 
as  cured,  and  to  speak  of  these  cases  as  "cures."  Such  surgeons 
nmke  light  of  any  inaccuracy  which  it  is  admitted  nuiy  be  present  in 
the  above  dictiun,  and  they  claim  that,  being  "  oj)timists,"  such  a 
dictum  is  quite  good  enough  for  them,  and  that  any  other  surgeons  who 
hold  a  different  view  are  to  be  looked  upon  as  "  pessimists."  Now, 
there  is  one  thing  which  is  above  optimism  and  pessimism,  and  that  is 
the  truth.  What  is  the  truth  in  this  matter?  It  turns  on  what  we 
iniderstand  by  the  word  "  cure,"  and — a  matter  of  even  greater  impor- 
tance— what  our  patients  understand  by  it.  No  one,  to  my  knowledge, 
has  spoken  to  better  pur[)ose  on  this  point  than  Mr.  Sheild  {Med.-Chir. 
Trans.,  189S,  and  Diseases  of  tlie  Breast,  p.  448)  :  "  As  regards  the 
prospect  of  a  definite  cure,  as  the  term  is  understood  by  the  public — 
i.e.,  definite  eradication  of  the  disease,  leaving  the  organism  in  a 
healthy  state — it  is  the  duty  of  a  conscientious  surgeon  to  be  exceed- 
ingly cautious  in  pronouncing  such  definite  opinions  as  have  emanated 
from  the  German  schools."  And  again,  at  p.  437  :  "  P'resh  manifesta- 
tions of  the  disease  locally,  or  in  the  bones  or  viscera,  may  occur  at 
any  period  up  to  ten  or  fifteen  years  after  the  original  operation. 
These  may  be  termed  fresh  outbreaks  of  the  disease,  or  what  name  any 
pathologist  fancies,  but  the  fact  remains  that  the  word  *  cure '  will  be 
used  with  great  caution  by  anyone  who  views  the  matter  fx'om  the 
light  of  plain  common  sense,  and  a  desire  to  act  truthfully  and 
conscientiously  towards  patients." 

Being  myself  well  aware  of  the  variableness  of  cancer  in  its  original 
rate  of  growth,  its  occasional  long  latency  and  then  sudden  reactivity, 
I  look  upon  Volkmann's  teaching  as  most  pernicious,  and  on  the 
adoption  of  his  teaching — that  if  patients  remain  free  for  three  years 
after  an  operation  for  malignant  disease  they  may  be  looked  upon  as 
cured — as  alike  unscientific  and  dishonest,  and  unworthy  of  our  pro- 
fession. As  Sir  W.  Bennett  in  the  discussion  on  Mr.  Sheild's  paper 
{loc.  supra  cit.)  very  forcibly  put  it :  "  It  is  perfectly  certain  that  we 
cannot  in  any  case  of  cancer  promise  what  the  patient  understands  by 
the  term  '  cure.'  I  cannot,  therefore,  escape  from  the  conviction  that 
if  we  are  to  use  deliberately  the  term  in  relation  to  a  three  years' 
immunity  from  disease,  we  shall  forfeit,  I  think  deservedly,  a  great 
deal  of  that  reputation  for  candour  and  honesty  which  we  now 
possess." 

Local  Recurrence,  when  it  occurs,  is  delayed  by  more  Extensive 
Operations. — While  we  cannot  honestly  hold,  without  watching  longer 
and  publishing  later  the  results  of  recent  operations,  that  patients  can 
count  on  a  cure  of  the  disease,  there  is  no  doubt  that  local  recurrence 
is  less  frequent,  and  when  it  does  take  place  it  is  delayed,  especially 
when  the  light  treatment  is  called  in  to  our  aid.  Mr.  Watson  Cheyne 
put  this  matter  strongly  in  his  speech  at  the  discussion  on  Mr.  Sheild's 
paper:  "After  the  Heidenhain-Stiles  operation  external   recm'rences 
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have  become  much  rarer,  and  in  the  majority  of  cases  there  is  practically 
nothing  left  for  the  patient  to  die  of  but  the  metastatic  deposits  ;  and, 
further,  in  the  absence  of  external  recurrences,  the  patients  live  longer, 
and  the  internal  deposits  have  time  to  grow  and  to  become  more 
noticeable."  Here  the  essential  proviso  must  be  remembered.  The 
results  just  mentioned  can  only  be  secured  after  a  wide  operation,  per- 
formed by  competent  hands. 

To  ensure  such  improved  results  the  following  conditions  are 
essential : 

A.  To  operate  widely  and  thoroughly,  and  thus  to  endeavour  to 
remove  every  atom  of  tissue  which  recent  researches  have  shown 
may  be  the  seat  of  disease.  This  will  include  (i.)  removal  of  the 
whole  breast,  which  the  facts  given  below  will  show  to  be  far  from  as 
easy  as  it  is  often  thought  to  be  ;  (ii.)  removal  of  the  costo-sternal 
portion  of  the  pectoralis  major,  and,  if  advisable,  the  pectoralis  minor 
also  ;  (iii.)  clearing  out  the  axilla  ;  and  (iv.) — this  is  as  important  as 
an}' — the  breast,  the  pectoralis  major,  axillary  fat  and  glands,  should 
be  removed  in  one  continuous  mass. 

B.  To  exercise  as  far  as  possible  a  careful  and  judicious  selection 
of  cases. 

C.  To  keep  patients  under  supervision  for  a  long  time,  and,  at 
first,  to  see  them  at  short  intervals. 

A.  The  operation  to  be  wide  and  thorough,  in  order  to  remove 
every  atom  of  tissue  which  may  be  diseased. 

(i.)  Removal  of  the  Whole  Breast. 

Advocating,  as  I  do  most  strongly,  for  reasons  given  above,  the 
habitual  performance  of  operations  for  malignant  disease  on  the  widest 
possible  scale  consistent  with  the  patient's  safety,  I  would  draw  atten- 
tion to  the  following  practical  points  bearing  on  the  breast  and  the  way 
in  which  carcinoma  attacks  it,  which  have  been  brought  into  pro- 
minence in  recent  years,  (a)  The  breast  is,  in  reality,  a  much  more 
extensive  organ  than  is  usually  believed.  In  addition  to  the  well- 
known  prominence,  there  is  often  a  ring  of  outlying  gland-masses  of 
varj-ing  size  and  extent.  Mr.  H.  J.  Stiles,  in  a  most  helpfid  paper 
(Edin.  Med.  Journ.,  June  and  July,  1892),  thus  alludes  to  the  latter 
jjoint :  "  The  breast  tissue  is  not  encapsulated  into  a  compact  body, 
but  is  so  broken  up  and  branched  at  its  jDeriphery  that  the  stroma 
becomes  directly  continuous  with  the  superficial  fascia.  There  is, 
therefore,  no  capsule  in  the  ordinary  sense  of  the  term."  (b)  The 
ligamenta  suspensoria  may  contain  breast  tissue  and  lymphatics.  Both 
these  facts  make  clear  the  futility  and  risk  of  niggardly  skin  incisions, 
(c)  There  are  often  lobules  of  breast  tissue  intimately  connected  with 
the  pectoral  fascia.*  These  are  certainly  left  behind  if  the  breast  is 
merely  separated  from  the  pectoral  fascia,  as  used  to  be  done,     {d)  A 


*  As  will  be  shown  later  (p.  836).  Mr.  Handley  is  of  opinion  that  "  the  use  of  the  expres- 
sion '  removal  of  the  pectoral  fascia '  instead  of  '  removal  of  as  wide  an  area  as  possible  of 
the  deep  fascia  '  and  the  exclusive  attention  paid  to  the  axillary  glands  as  the  channels  of 
dissemination  have  led  to  neglect  in  the  excision  of  the  deep  fascia  over  the  lower  part 
of  the  thorax  and  the  upper  part  of  the  abdomen." 
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(leej)  lynij)luvtic  plexus  or  lymph  path  runs  in  this  fascia  from  the  hreast 
towards  the  axilla,  ^'olknulnn  was  the  first  to  teach  prominently  that 
it  was  ri^ht  to  remove  entirely  the  pectoral  fascia.  Prof.  Halsted  thuH 
quotes  from  Volkmann's  lhitrii<iv  zur  Chirnniic  :  "  I  was  If^l  to  adopt 
this  procedui'e  l)ecause,  on  microscopical  examination,  I  repeatedly 
found,  where  1  had  not  expected  it,  tiiat  the  fascia  was  already  carcino- 
nuitous,  whereas  the  muscle  was  certainly  not  involved.  In  such  cases 
a  thick  layer  of  apparently  healthy  fat  separated  the  carcinoma  from 
the  i)ectoral  muscle,  and  yet  the  cancei'ous  grcnvth,  in  places  demon- 
strable only  with  the  microscoi)e,  had  shot  its  roots  along  the  fihnnis 
septa  down  between  the  fat  lobules,  and  had  reached  and  spread  itself 
out  in  Hrtt  islands  in  the  fascia.  It  seems  to  nie,  therefore,  that  the 
fascia  serves,  for  a  time,  as  a  barrier,  and  is  able  to  bring  to  a  halt  the 
spreading  growth  of  the  carcinoma." 

The  above  points  in  the  structure  of  the  bosom,  which  explain  how 
easily  outlying  and  deeply  ])laced  deposits  of  carcinoma  may  escape 
niggardly  and  superficial  o})erations,  will  explain  many  of  the  steps 
enjoined  below  in  the  account  of  removal  of  the  breast. 

Mr.  Stiles  {loc.  supra  cit.)  believes  that  "  local  recurrence  of  car- 
cinoma after  removal  of  the  breast  is  usually  due,  not  to  the  rest  of  the 
breast  being  in  a  pre-cancerous  state,  but  to  the  non-removal  of  small 
and  often  microscopic  foci  of  cancer,  more  or  less  remote  from  the 
main  tumour,  and  depending  for  their  origin  upon  the  arrest  and  growth 
of  cancerous  emboli  disseminated  more  or  less  directly  from  the  primary 
tumour  along  the  lymphatics.*  The  importance  of  removing  all  the 
retro-mammary  tissue,  pectoral  and  axillary  fascia,  the  axillary  fat 
and  glands,  along  with  the  breast,  in  all  cases  of  carcinoma,  cannot  be 
too  thoroughly  insisted  upon  or  too  often  repeated.  The  anastomosis 
and  intersection  of  the  lymphatics  are  so  free  that  it  is  impossible  to 
say  towards  which  set  of  glands  the  lymph  from  any  given  point  in  the 
breast  will  be  conveyed.  I  have  seen  cancerous  lymphatic  emboli  at 
the  axillary  border  of  the  mamma  when  the  tumour  w'as  situated  in  the 
inner  hemisphere,  and  vice  versa." \ 

The  following  cases,  from  an  important  paper  by  Mr.  Raymond 
Johnson,  read  before  the  Pathological  Society  {Brit.  Med.  Journ.,  1892, 
vol.  i.  p.  70),  illustrate  how  unsafe  it  is  to  leave  any  portion,  however 
small,  of  a  breast  the  seat  of  malignant  disease,  not  only,  as  shown 
by  Mr.  Stiles,  on  account  of  the  frequent  presence  of  minute  foci  of 
carcinoma,  remote  from  the  main  growth,  but  also  because  changes  of 

*  Mr.  Stiles's  observations  lead  him  to  recognise  five  sets  of  lymphatics  in  the  bosom  : 
(i)  a  cutaneous  set,  including  those  of  the  nipple-areola  and  surrounding  skin  ;  (2)  sub- 
areolar ;  (3)  intra-mammary  ;  (4)  in  the  circum-mammary  fat ;  (5)  retro-mammary. 

f  In  order  to  afford  the  surgeon  an  additional  means  of  ascertaining  the  limits  of  the 
breast  and  of  the  disease,  Mr.  Stiles  {loc.  supra  cit.)  recommends  the  use  of  nitric  acid, 
which,  rendering  the  parenchyma  of  the  gland  and  carcinomatous  tissue  dull  greyish- 
white  and  opaque,  causes  the  smallest  specks  of  both  to  stand  out  from  the  fat  and 
connective  tissue  in  which  they  are  embedded,  the  fat  remaining  unaltered  and  the 
connective  tissue  becoming  translucent  and  somewhat  gelatinous.  Immediately  after 
removal  the  breast  is  placed  (all  the  blood  being  first  washed  ofiE)  in  from  one  to  two  pints 
of  a  5  per  cent,  nitric  acid  solution  for  about  ten  minutes,  and  then  washed  in  running 
water  for  three  or  four  minutes.  This  examination  can  be  completed  before  the  wound 
is  sutured. 
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a  "  pre-cancerous  "  nature  may  be  going  on  in  parts  of  the  breast  not 
yet  actually  attacked  by  carcinoma. 

In  a  case  of  infiltrating  carcinoma  in  a  woman,  aged  27,  microscopical 
examination  of  parts  of  the  breast,  which  appeared  normal  to  the  naked 
eye,  revealed  masses  of  carcinomatous  cells  apparently  lying  in  lymphatic 
spaces.  In  another  specimen  of  the  infiltrating  variety  the  micro- 
scopical appearances  strongly  suggested  that  widespread  carcinomatous 
change  was  involving  the  whole  organ,  sections  showing  the  new  growth 
arranging  itself  around  the  small  ducts,  which  were  themselves  normal. 
In  the  case  of  a  woman,  aged  34,  a  small  nodular  carcinoma  was  situated 
at  the  axillary  border  of  the  left  breast.  After  removal  two  small 
nodules  were  found  at  the  sternal  end  of  the  gland,  each  having  the 
typical  structure  of  glandular  carcinoma,  whilst  microscopical  examina- 
tion of  the  central  part  of  the  breast  showed  marked  proliferative 
changes  in  the  epithelium  of  the  acini,  these  changes  probably  standing 
in  the  same  relation  to  carcinoma  of  the  breast  as  chronic  superficial 
glossitis  does  to  epithelioma  of  the  tongue,  namely,  a  possible  "  pre- 
cancerous "  condition. 

Heidenhain,  in  a  most  valuable  paper  ("  Ueber  die  Ursachen  der 
localen  Krebsrecidive  nacli  amputatio  Mammae,"  VerJiandlungen  der 
Deutschen  Gesellschaft  filr  Chirurgie,  Berlin,  1889),  teaches  that  in 
carcinoma  of  the  breast  there  are  proliferative  changes  in  the  lobules 
throughout  the  whole  gland,  which  must  be  looked  upon  as  the  direct 
forerunner  of  carcinoma  ("  das  mittelbare  Vorstadium  der  Krebsent- 
wickellung"),  and  which  sooner  or  later  pass  into  this  disease. 

On  this  account,  believing  that,  whether  the  whole  breast  is,  in  the 
great  majority  of  cases,  in  a  condition  to  become  carcinomatous  or  not, 
partial  operations  are  liable  (especially  when  the  coarse  fat,  which  is 
often  so  abundant,  and  the  hgemorrhage  in  the  operations  are  remem- 
bered) to  leave  behind  potential  foci  of  disease,  I  consider  that  the 
more  wholesale  operations  are,  in  these  days  of  modern  surgery, 
absolutely  essential. 

(ii.)  Removal  of  the  Costo-sternal  Part  of  the  Pectoralis  Major 
and  the  Pectoralis  Minor. — The  need  of  the  latter  step  is  disputed. 
Dr.  Halsted  in  every  case  removes  the  whole  thickness  of  the  pectoralis 
major  except  its  clavicular  portion,  and  divides  in  all,  and  in  most 
cases  removes,  the  minor  as  well.  His  reasons  are  as  follows  : — (a)  It 
has  been  microscopically  proved  by  Yolkmann  and  Heidenhain  that 
repeatedly  a  carcinoma  of  the  breast,  though  freely  movable  on  the 
subjacent  parts  and  separated  from  the  muscle  by  a  layer  of  fat 
apparently  healthy,  has  reached  and  spread  out  in  the  fascia  over  the 
pectoralis  major.  Removal  of  the  costo-sternal  part  of  the  pectoralis 
major  is  the  surest  method  of  getting  quickly  rid  of  this  fascia.  (yS)  It 
facilitates  the  removal  of  the  disease  in  one  piece,  which  is  so  essential 
(vide  infra,  pp.  828,  854,  and  Fig.  293).  (y)  This  step  does  not  increase 
the  danger  of  the  operation ;  that  this  is  so  in  Dr.  Halsted's  hands  is 
shown  by  the  very  low  mortality  in  his  paper  {vide  supra),  published  in 
1894,  viz.,  76  cases  witliout  one  death.  (8)  The  impairment  of  useful- 
ness of  the  upper  extremity,  due  to  the  operation,  is  but  little  increased 
by  the  above  step.  "In  most  cases  the  arm  of  the  side  operated  upon 
has  been  quite  as  useful  as  before  the  operation.  Some  of  the  patients, 
when   questioned,   complain   that  the}^  cannot  dress  their  back  hair. 
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This  disability  is  ilue  to  the  loss  of  skin,  iiiid  not  to  tlit;  loss  of"  luuscle." 
The  above  small  impainneiit  of  usefulness  Dr.  llalsted  attributes  to 
his  secMiriuf,'  ju-iniary  uni(ju  of  the  axillary  end  of  the  W(jund,  and  thus 
an  absenre  of  fixation  of  the  arm  to  the  side,  by  his  flap  (I*"i;^'.  291). 
AV'ith  regard  to  those  cast-s  in  which  there  is  some  impairment  of 
usefulness,  all  will  agree  with  his  remark  :  "  After  all,  disability,  ever 
so  great,  is  a  matter  of  very  little  importance  as  compared  with  the  life 
of  the  patient." 

With  regard  to  the  pectoralis  minor,  Dr.  Halsted  always  divides  this, 
and  sometimes  removes  it,  because  "  the  tissue  over  it,  more  or  less 
rich  in  lynipiuitics,  is  often  cancerous,"  and  because  under  it  run  small 
blood-vessels  embedded  in  loose  connective  tissue  which  seems  to  be 
rich  in  lymphatics  and  contains  more  or  less  fat.  This  fat  is  often 
infiltrateil  with  cancer." 

On  this  point  of  how  far  tlie  mobility  of  the  arm  is  impaired  I  would 
refer  my  readers  to  Fig.  294,  taken  from  a  case  of  mine  in  which  both 
breasts  and  both  pectorals  on  each  side  had  been  removed. 

Authorities  are  now  unanimous  as  to  the  removal  of  the  greater  part 
of  the  pectoralis  major. 

Mr.  Watson  Cheyne,  C.B.  {Lancet,  vol.  i.  1904,  March  12,  p.  700), 
considers  it  advisable  to  take  away  practically  the  whole  of  the  sternal 
portion  of  the  pectoralis  major.     As  to  removal  of  tlie  pectoralis  minor, 
he  removes  this  muscle  where  there  is  much  glandular  infection,  as  the 
nerve  supply  is  almost   certain  to  be  injured.      Where  the  axillary 
glands   are  not  much  affected,   and  where  the  nerve  supply  can  be 
preserved,  he  generally  leaves  the  pectoralis  minor,  as  the  axilla  can  be 
quite  well  cleared  without  taking  it  away.     For  myself,  knowing  that 
in  the  majority  of  cases  carcinoma  of  the  breast  is  not  brought  to  the 
operator  until  it  is  no  longer  limited  to  the  breast  itself,  feeling  also 
that  the  growth  may  have  invaded  the  sheath  though  the  fat  over  this 
appears  healthy  (p.  825),  that  it  may  also  have  invaded  the  muscle 
itself  though  invisible  to  the  unaided  eye,  having  found  that  for  myself 
a  free  removal  of  the  muscle  facilitates  clearhig  out  of  the  top  of  the 
axilla,  and  feeling  that  though  this  free  operating  leads  to  a  thicker, 
wider  scar,  and  therefore  in   some  cases  to  impaired  abduction   and 
elevation  of  the  arm,  this  must  not  weigh  against  any  step  that  may 
help  in  extirpation  of  the  disease,  I  advocate  entire  removal  of  the 
costo-sternal  portion  of  the  pectoralis  major  in  all  cases.     And  I  would 
add  here  that  the  fascia  over  the  serratus  magnus  should  be  removed  as 
well,    especially  in  those   cases   where    the    chief   disease  is   situated 
over  the  lower  and  outer  part  of  the  pectoralis  major,  where  the  cover- 
ings of  the  chest  wall  are  becoming  thinner.     When  the  patient  is 
feeble,  or  has  chronic  bronchitis  and  a  weak  heart,  the  decision  as  to 
removal  of  the  costo-sternal  part  of  the  muscle  will  depend  upon  the 
way  in  which  the  anesthetic  is  taken,  the  condition  of  the  pulse,  and 
the  amount  of  skilled  help  that  is  to  hand.     For  free  removal  of  the 
above  part  of  the  muscle  leads  to  additional  ha3morrhage  and  to  some 
increase  of  the  shock. 

As  to  removal  of  the  pectoralis  minor,  I  agree  that  when  this  muscle 
is  but  little  developed,  as  is  usually  the  case,  the  axilla  can  be  cleared 
out,  by  efficient  use  of  retractors,  without  division  of  the  muscle.  But 
the  fatty  cellular  tissue  over  and  under  it  is  so  delicate,  and,  on  Dr. 
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Halsted's  authority,  is  so  liable  to  be  infiltrated,  that  removal  of  the 
muscle  certainly  facilitates  clearing  this  tissue  away  thoroughly. 
Kemoval  of  this  muscle  will  not  increase  the  impaired  mobility  of  the 
arm,  but  it  does  leave  a  deeper,  more  irregular  floor  to  the  wound, 
in  which  discharges  may  collect  if  it  be  not  left  dry.  For  the  same 
reason  immediate  grafting  is  rendered  less  easy — a  matter  of  minor 
importance,  as  it  is  wiser  to  defer  this  step  if  it  be  found  needful 
(p.  848). 

(iii.)  The  Need  of  Clearing  out  the  Axilla  in  Every  Case. — This 
has  been  increasingly  accepted  of  late  years,  and  is  now  almost 
universally  acted  upon.  It  is  acknowledged  that  the  axillary  glands 
may  be  extensively  involved  without  any  external  evidence ;  nay,  more, 
the  microscope  has  shown  that  axillary  contents,  aj^parently  normal  to 
the  unaided  eye,  have  been  the  seat  of  extensive  carcinomatous  deposit. 
We  know  now  that  opening  and  clearing  out  the  axilla  does  not  add  to 
the  risks  of  the  operation  as  long  as  due  precautions  against  infection 
are  taken.  Cases  are  still  occasionally  quoted  in  which,  though  the 
axilla  was  never  opened,  the  disease  has  not  apj^eared  there  for  many 
years,  as  long  as  the  patient  was  kept  under  observation.  The  answer 
to  this,  as  an  argument  against  a  routine  practice  of  clearing  out  the 
axilla,  is  very  simple.  We  must  admit  that  such  cases  exist,  but  they 
are  extremely  few.  Possibl}",  in  100  cases  in  which  the  axilla  has 
been  cleared  out  as  part  of  the  thorough  operating  of  the  present  day, 
in  four  or  five  this  step  might  be  superfluous,  as  the  disease  had  not 
reached  the  glands.  But  which  of  the  100  were  these  four  or  five  ? 
Does  anyone  pretend  for  a  moment  that  our  knowledge  of  carcinoma 
of  the  breast  enables  us  to  select  them  before  operation  ?  (Watson 
Cheyne). 

(iv.)  The  Whole  of  the  Disease  should  be  Removed  in  One  Con- 
tinuous Piece  (Fig.  293). — The  following  are  Dr.  Halsted's  words 
(Annals  of  Surgery,  Nov.,  1894,  p.  507)  on  this  point,  and  it  will  be 
seen  that  to  achieve  this  object  is  one  of  his  chief  reasons  for  remov- 
ing the  pectoralis  major: — "The  pectoralis  major,  entire,  or  all  except 
its  clavicular  portion,  should  be  excised  in  every  case  of  cancer  of  the 
breast,  because  the  operator  is  enabled  thereby  to  remove  in  one  piece 
all  of  the  suspected  tissues.  The  suspected  tissues  should  be  removed 
in  one  piece  (i)  lest  the  wound  become  infected  by  the  division  of 
tissues  invaded  by  the  disease,  or  of  lymphatic  vessels  containing 
cancer  cells,  and  (2)  because  shreds  of  pieces  of  cancerous  tissue  might 
readily  be  overlooked  in  a  piecemeal  extirpation."  And  again,  at 
p.  510:  "All  that  is  removed  is  in  one  piece  (Figs.  292  and  293); 
there  are  no  small  pieces  or  shreds  of  tissue.  .  .  .  The  division  of 
one  lymphatic  vessel  and  the  liberation  of  one  cell  may  be  enough  to 
start  a  new  cancer." 

Sir  W.  M.  Banks  (Brit.  Med.  Journ.,  vol.  i.  1900,  April  7,  p.  822) 
dissented  from  the  above  opinion:  "A  view  is  now  being  taught  that 
there  is  great  danger  of  infecting  the  wound  with  the  knife  that  has 
made  the  explorator}^  incision  through  the  tumour.  I  have  seen  no 
evidence  whatever  to  this  effect,  and  the  extreme  difficulty  of  getting 
the  strongest  cancer-juice  to  reproduce  anything  in  any  cultivation 
medium  is  not  in  favour  of  it.  If  the  operator  is  afraid  of  such  a 
contingency  let  him  wash  his  knife." 
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With  all  deference  to  tlie  authority  of  the  late  Sir  W.  M.  Banks,  I 
am  of  opinion  that  as  we  know  so  little  of  the  causation  of  carcinoma, 
and  as  the  proportion  of  the  cell  elements  in  cancer  varies  so  mucli, 
we  shall  do  well  to  adopt  ever}'  possible  precaution. 

B.  A  careful  and  judicious  selection  of  cases. 

I.  Cases  in  irliicJi  <in  Operation  is  Indieated. — (i)  Cases  somewhat 
advanced  in  life  ;  for  tlie  younger  the  patient  the  more  active  is  the 
cancer.  (2)  Especially  if  patients  who  are  on  in  years  are  thin  and  dry 
and  tough,  clear-voiced  and  bright-eyed,  with  good  pulses  and  digestion, 
and  no  cough  or  wheezing.  (3)  Small  breasts  and  little  fat.  (4)  Where 
the  growth  is  circumscribed  with  a  distinct  outline.  The  least  defined 
tumours  are  the  worst  for  recurrence.  (5)  Where  the  growth  is  very 
hard.  The  "stoniest"  growths  are  usually  the  slowest.  (6)  Skin  not 
involved.  (7)  Absence  of  fixity.  (8)  Either  no  axillary  glands,  or  but 
very  few,  involved.     (9)  Rate  of  progress  slow,  and  family  history  good. 

II.  Cases  to  which  an  Operation  is  altopctJier  Unsuited,  or  especially 
Doid>tfitl  and  (in  many)  Dangerous. — (i)  The  aged — e.g.,  after  seventy ; 
not  only  are  the  aged  less  health}',  but  they  are  less  troubled  by  the 
disease,  and  more  resigned.  (2)  The  unhealthily  fat*  and  plethoric. 
(3)  Habitual  over-eaters.  (4)  Tipplers  on  the  sly.  (5)  The  subjects 
of  a  confirmed  bronchitis  and  weak  heart.  (6)  Subjects  of  decided 
albuminuria,  cirrhosis,  or  diabetes.  The  first  two  of  these  should 
prohibit  operation.  AVliere  glycosuria  is  present  the  prognosis  will 
depend  on  how  far  the  amount  of  sugar  is  affected  by  treatment. 
Where  treatment  has  no  effect,  and  where  the  operation  must  be  an 
extensive  one,  it  must  be  clearly  put  before  the  patient  and  her  friends 
that  the  risks  are  much  increased.  I  allude  to  diabetic  coma,  the 
increased  shock,  and  the  risk  of  infection  from  sloughing,  in  such  a 
case,  of  flaps  freely  undermined.  Mr.  Sheild  {Diseases  of  the  Breast, 
p.  422)  speaks  more  hopefully :  "  In  cases  of  glycosuria  extra  pains 
must  be  taken  to  avoid  sepsis.  If  this  be  done,  the  sugar  in  the  urine 
is  no  bar  to  a  needful  operation,  thougli  it  must  of  necessity  make  the 
prognosis  more  serious,  and  this  must  be  especially  stated."  (7)  Exten- 
sive disease  of  the  skin,  accompanied  by  scattered  tubercles,  or  oedema, 
or  a  condition  of  erythema  (this  is  the  "  cancer-erythema  "  to  which 
Mr.  J.  Hutchinson  has  drawn  attention),  and,  worst  of  all,  a  brawny, 
leather-like,  greasy  condition  of  the  skin,  with  firm  oedema  and  open 
sebaceous  glands,  approaching  the  condition  of  cancer  e7i  cuirasse. 
(8)  Quick  growth,  with  rapidly  increasing  fixity.  (9)  Supra-clavicular 
disease.  When  this  condition  is  present  the  general  opinion  of 
surgeons  has  been  that  the  disease  has   taken  too  extensive  a  hold, 

*  Sir  James  Paget,  from  whom  many  of  the  above  have  been  taken,  thus  wrote  (^Cli)i. 
Lects.  and  Essays,  p.  14)  :  "  The  over-fat  are  certainly  a  bad  class,  especially  when  their 
fatness  is  not  hereditary,  but  may  be  referred  in  any  degree  to  their  over-eating,  soaking, 
indolence,  and  defective  excretions.  The  worst  of  this  class  are  such  as  have  soft,  loose, 
flabby,  and  yellow  fat  ;  and  I  think  you  may  know  them  by  their  bellies  being  pendulous 
and  more  prominent  than  even  their  thick  subcutaneous  fat  accounts  for,  for  this  shape 
tells  of  thick  omental  fat  and,  I  suppose,  of  defective  portal  circulation."  Some  earlier 
remarks  of  Sir  James  may  here  be  quoted  :  '■  Such  people  must  be  carefully  managed — • 
not  fed  too  well ;  not  kept  too  long  in  bed  ;  not  allowed  to  retain  their  refuse  ;  and  mere 
bigness  must  not  be  taken  for  plethora." 
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and  that  operation  is  useless.  Dr.  Halsted's  rule  {Aniuds  of  Surgery, 
Nov.,  1898,  p.  570)  would  be  to  operate  on  the  neck  in  every  case.* 
This  operation  is  not  postponed,  as  it  can  never  be  -done  so  well  as 
at  the  first  opportunity  when  the  axilla  is  opened,  the  subclavian 
vein  fully  exposed,  and  the  clavicle  free.  This  bone  is  not  now  divided 
as  in  former  years,  "  for  simple  division  of  the  clavicle  does  not 
facilitate  the  dissection  much,  if  any,  and  the  removal  of  a  piece  of 
the  collar-bone  is  a  procedure  which  maims  without  sufficient  compen- 
sation." The  dissection  is  begun  at  the  junction  of  the  internal 
jugular  and  subclavian  veins,  and  the  supra-clavicular  fat  and  Ij'mphatics 
cleared  awaybj^  working  from  within  outwards  and  from  below  upwards. 
The  great  majority  of  surgeons  are  against  this  step.  Sir  W.  M.  Banks 
{loc.  supra  cit.,  p.  821)  wrote  :  "  I  have  given  up  attempting  to  get  any 
good  out  of  clearing  out  the  supra-clavicular  fossa.  In  former  days, 
when  I  thought  I  could  remove  any  cancer,  I  did  a  good  many  cases, 
but  never  one  survived.  .  .  .  My  notion  is  that  when  cancer  has  laid 
hold  of  the  supra-clavicular  glands  it  has  got  such  a  grip  as  to  be  past 
extirpation."  Mr.  Butlin's  opinion  (Operative  Treatment  of  Malignant 
Disease,  2nd  ed.,  p.  399)  is  as  follows  :  "  I  have  not  been  in  the 
habit  of  removing  the  supra-clavicular  glands,  certainly  not  as  a  routine 
part  of  the  operation  for  cancer  of  the  breast.  The  operations  which 
are  now  performed  are  so  extensive  that  any  addition  to  them  is  fraught 
with  danger.  If  the  glands  above  the  clavicle  are  to  be  removed,  I  think 
it  would  be  wiser  to  do  this  when  the  patient  has  recovered  from  the 
larger  operation.  If  they  are  actually  cancerous,  I  believe  that  the 
case  is  hopeless  as  far  as  radical  cure  of  the  disease  is  concerned. 
And  that  is  an  opinion  which  is  shared  by  most  operators  at  the 
present  time."  Mr.  Watson  Cheyne  (Lancet,  vol.  i.  1899,  p.  757) 
would  only  clear  out  the  posterior  triangle  if  he  found  the  fat  which 
runs  up  behind  the  axillar}^  vessels  and  nerves  in  the  direction  of  the 
posterior  triangle  infected  with  enlarged  glands.  If  the  glands  behind 
the  sterno-mastoid  in  the  root  of  the  neck  are  implicated — and  this  is 
much  the  most  common  glandular  infection  in  the  posterior  triangle — 
he  would  not  interfere,  "  as  the  results  do  not  justify  operation." 
Writing  a  few  j^ears  later  (Lancet,  1904,  vol.  i.  p.  700),  Mr.  Cheyne 
would  open  the  posterior  triangle  if  any  enlarged  glands  are  felt  there, 
or  if  in  clearing  the  axilla  infected  glands  ai'e  found  high  up. 
Marked  enlargement  of  the  supra-clavicular  glands  in  his  opinion 
**  renders  the  case  inoperable  from  the  point  of  view  of  radical  removal." 
My  own  view  on  this  matter  is,  that  where  the  supra-clavicular  glands 
are  enlarged  a  radical  cure  is  out  of  the  question.  The  only  evidence 
of  an}^  value  which  we  learn  from  Dr.  Halsted's  statistics f  on  this 
point  is  that  two  of  the  cases  in  which  the  supra-clavicular  region  was 


*  Ze.,  whether  enlarged  glands  can  be  felt  or  no.    His  statistics  are  quoted  a  little  later. 

t  The  supra-clavicular  fossa  was  cleared  out  in  67  cases,  53  being  primary  and  14 
secondary  operations.  Of  the  53  primary  operations,  in  12  the  supra-clavicular  glands 
were  involved  ;  of  the  subsequent  history  of  these  we  are  told  nothing.  Cancer  was  found 
in  the  tissues  removed  23  times,  or  in  34  per  cent,  of  these  cases.  In  30  cases  there  was 
no  cancer,  and  in  14  the  resvilt  was  uncertain,  as  the  tissues  removed  had  not,  at  the  time 
of  publication  of  Dr.  Halsted's  paper,  been  submitted  to  the  regular  exhaustive  examination 
which  his  specimens  undergo. 
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cleared  out  were  nlive  and  well  three  and  three  and  a  half  years  respectively 
after  the  operation  on  the  neck,  which  whs  here  a  secondary  one. 

With  regard  to  these  statistics  the  following  remarks  by  Dr.  Coley 
in  his  article  on  Cancer  {Twentieth  Century  Practice  of  Medicine)  are 
noteworthy  :  "  The  only  positive  evidence  Ilalsted's  statistics  afford 
us  as  to  the  value  of  this  operation  of  cleaning  out  the  supra-chivicuhir 
fossa  rests  upon  two  cases  in  which  the  operation  was  done  secondarily, 
and  in  which  the  patients  renmincd  well  three  and  three  and  a  half  years 
after  the  operation.  In  view  of  what  I  have  already  said  regarding  the 
failure  of  a  three-year  limit  as  establishing  a  cure  of  the  disease,  we 
cannot  consider  the  question  as  settled  without  much  stronger 
evidence." 

To  those  who  agree  with  what  I  have  said  about  the  value  which, 
in  my  opinion,  is  to  be  attached  to  this  three  years'  limit  of  Volkmann's 
(p.  823),  it  will  be  clear  that  much  more  evidence  is  required  before 
we  can  come  to  a  conclusion  on  this  matter.  But  there  is  one  point 
which  appears  to  me  to  negative  success,  and  that  is,  that  in  dealing 
with  disease  here  it  is  impossible  to  follow  the  cardinal  rule  on  which 
Dr.  Halsted  has  himself  laid  so  much  stress,  viz.,  to  get  out  the  disease 
in  one  continuous  piece.  Where  the  disease  has  reached  only  a  few 
of  the  axillary  glands,  and  these  the  lower  ones,  careful  operating  on 
wide  lines  may  succeed  in  extirpating  it  in  its  continuity.  But  where 
it  has  extended  above  the  clavicle,  I  believe  that  it  is  impossible  to 
follow  the  above  most  essential  rule.  There  will  always  be  an  infected 
lymphatic  tract  running  between  the  two  regions  behind  the  clavicle, 
and  even  removal  of  this  bone — itself  no  slight  operation — will  not 
enable  us  to  extirpate  the  above  tract,  considering  what  its  relations 
are,  however  carefully  the  dissection  is  carried  from  below  and  above, 
and  however  much  the  shoulder  is  raised  and  depressed.*  But,  while 
I  believe  that  radical  cure  is  hopeless  when  the  supra-clavicular  glands 
are  enlarged,  I  consider  that  operation  is  justifiable,  both  as  a  primary 
and  a  secondary  step,  if  the  object  of  the  operation  be  honestly  explained 
to  the  patient  or  her  friends.  I  have  myself  twice  performed  it,  in 
both  cases  as  a  secondary  operation.  In  one  case  the  patient  lived 
three  years,  in  the  other  fourteen  months,  after  the  operation.  Glands 
in  this  space  will,  I  believe,  usually  be  found  to  enlarge  slowly,  and, 
as  the  space  is  relatively  large,  they  do  not  become  adherent  quickly. 
If  the  o]^eration  is  a  primary  one,  it  should  not  be  performed  at  the 
same  time  as  that  for  removal  of  the  breast,  but  from  ten  to  twenty- 
one  days  later.  Clearing  out  the  posterior  triangle  is  a  difficult  and 
trying  operation,  especially  in  its  lower  and  inner  regions,  and,  both 
for  the  patient's  and  surgeon's  sake,  it  should  not  follow  at  once  on 
an  operation  like  the  modern  one  for  removal  of  the  breast.  I  am 
aware  that  Dr.  Halsted  {loc.  supra  cit.)  undertakes  both  these  operations, 
together  with  Thiersch's  grafting,  when  this  is  needed,  at  one  and 
the  same  time.     "Two  to  foui-  hours"  are  required,  but  it  is  to  be 


*  It  is  the  same  with  cancer  of  the  tongue  when  the  glands  in  the  neck  are  invaded. 
I  have  long  taught  that  radical  cure  is  here  almost  hopeless,  owing  to  the  great  difficulty 
in  extirpating  the  lymphatic  tract  which  lies  behind  the  jaw  and  in  the  floor  of  the  mouth. 
It  is  noteworthy  that  Mickulicz  (^Twentieth  Ceiiiury  Practice  of  Medicine,  vol.  ix.  p.  79) 
wrote  on  this  point : ."  I  regard  the  prospect  of  radical  cure  as  excluded  as  soon  as  the  deep 
glands  of  the  neck  become  invaded." 
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remembered  that  he  can  alwa3^s  count  on  "  highly  trained  and  skilful 
assistants."  (10)  A  young  patient,  especially  with  a  voluminous  breast, 
a  rapidly  increasing  growth,  and  a  bad  family  history.  (11)  Of  course, 
the  presence  of  carcinoma  elsewhere — e.g.,  uterus — or  secondary 
deposits  in  the  liver,  pleura,  and  bones.  Mr.  Sheild's  advice  {Diseases 
of  the  Breast,  p.  393)  should  be  remembered  :  "  Vague  pains,  supposed 
to  be  *  rheumatic,'  should  always  lead  to  an  examination  of  the  bones, 
and  the  contents  of  the  thorax  and  liver  should  receive  methodical 
investigation."  That  operation  is  not  absolutely  contraindicated  where 
both  breasts  are  involved  is  shown  by  a  case  of  Mr.  Page's  {Brit.  Med. 
Journ.,  1888,  vol.  ii.  p.  937) : 

Here  both  breasts  were  the  seat  of  carcinoma,  and  both  were  simultaneously  operated 
on  by  Mr.  Page  and  Mr.  Silcock.  The  patient,  aged  68,  made  a  good  recovery.  The  case 
of  mine  illustrated  in   Fig.  294  may  also  be  referred  to. 

(12)  Cases  in  which  the  axillary  vessels  and  nerves  are  clearly 
involved  in  a  mass  of  growth.  (13)  Pregnancy  and  suckling.  When 
these  complications  are  present  in  carcinoma  of  the  breast  two  questions 
arise.  One  refers  to  the  diagnosis.  In  these  cases  the  carcinoma  is  likely 
to  be  associated  with  evidence  of  inflammation,  and  to  be  mistaken  for 
acute  mastitis.  The  following  points  should  be  investigated  :  "  The 
skin  has  a  peculiar  erythematous  blush  upon  it  (cancer-erythema, 
Hutchinson),  which  spreads  over  the  skin  of  the  mamma  and  thorax, 
gradually  fading  off  into  the  surrounding  tissues.  There  is  local  heat 
and  tenderness,  and  the  temperature  is  raised.  A  close  inspection  of 
the  skin  usually  declares  the  true  nature  of  the  case,  for  it  is  infiltrated 
with  carcinoma  over  the  breast,  and  has  invariably  the  '  peau  cV orange  ' 
appearance.  The  lymphatics  of  the  integument  may  be  markedly 
implicated,  so  that  they  stand  out  as  white  cords  and  nodules  of  a 
yellowish  or  white  and  pearl-like  aspect  "  (Sheild,  Diseases  of  the  Breast, 
V'  35^)'  With  regard  to  operation,  the  prognosis*  is  extremely 
unfavourable  when  the  patient  is  either  pregnant  or  suckling.  If  the 
patient  be  comparativel}'  young,  there  is  much  vascularity  and  activity 
of  the  lymphatic  circulation,  and  hence  a  very  high  degree  of  malig- 
nancy. However  free  the  removal,  return  in  the  adjacent  area  is 
extremely  probable,  together  with  secondary  deposits.  If  the  patient 
survive,  the  other  bosom  may  not  improbably  be  attacked.  The  outlook 
should  be  put  before  the  patient.  If  operation  be  decided  upon,  the 
risks  of  abortion  or  premature  labour  must  be  faced. 

HI.  Cases  in  which  an  Operation  is  Doubtful. — These  lie  intermediate 
between  I.  and  II.,  both  as  to  the  general  and  local  points. 

Operationf  (Figs.  277 — 294). — The  chief  objects  to  be  borne  in  mind 
throughout  the  operation  have  been  given  at  p.  824.'' 

*  There  are  no  worse  cases  for  operation  than  those  in  which  malignant  disease  super- 
venes on  mammary  abscess  and  induration  in  suckling  women.  The  more  vascular  the 
breast  and  the  more  abundant  the  fat,  the  more  difficult  will  it  be  to  make  certain  of 
extirpating  not  only  the  growth,  but  also  every  atom  of  the  breast.  Speaking  of  vascu- 
larity, I  have  been  asked  if  removal  of  the  breast  is  justifiable  in  hfemophilia.  My  answer 
would  be  a  decided  negative. 

f  By  some  the  above  operation  is  called  "  the  complete  operation."  Till  the  cases  sub- 
mitted to  it  have  been  watched  for  a  much  longer  period  than  three  years,  the  period  too 
often  considered  sufficient  (p.  823),  it  will  be  wiser  and  more  honest  not  to  write  of  opera- 
tions on  cancer  as  complete.     By  others  the  operation  is  described  by  the  name  of  some 
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Owiiif,'  t()  Iho  nffo.  of  iimny  of  tlies«!  puticiits,  the  iiftor-confmenicnt  to 
bed,  and  the  restricted  position  which  lies  before  tlieni,  especial  care 
slioubl  be  i>aid  to  the  state  of  the  bowels  and  kichieyn,  and  any  bronchitis, 
however  slij^ht  tliis  appears  to  be,  shouhl  bo  treated.  The  parts  havin^j 
been  very  widely  sterilised,  the  patient's  neck  and  abdomen  are  well 
protected  with  mackintoshes  with  warm  towels  beneath,  while  sterilised 
towels  are  securely  packed  around  the  area  of  the  operation,  and  one 
wrapped  round  the  patient's  hair.  Where  the  patient  is  weakly,  the 
subject  of  any  bronchitis,  the  warmth  of  the  trunk  and  lower  limbs 
should  be  carefully  looked  to.*  On  a  cold  day  the  room  should  have 
a  temperature  of  70°.  The  operation  should  not  be  performed  on  a  fogj,'y 
day.  The  sur^jeon  should  be  prepared  at  every  point  by  the  time  that 
the  patient  is  ana>stbetised. 

It  will  be  well  to  allude  here  to  a  preliminary  point  of  much 
importance.  Let  it  be  supposed  that  the  case  is  one  of  doubtful 
diagnosis,  whether  one  of  carcinoma,  chronic  mastitis,  or  cyst.  While, 
personally,  I  hold  that  when  chronic  mastitis,  which  has  resisted 
judicious  treatment,  is  present,  the  patient  being  at  a  carcinomatous  age, 
is  rendered  much  safer  by  removal  of  the  whole  breast  (p.  S26),  and  the 
same  is  true  of  many  cases  of  cysts,  where  this  condition  does  not  occur 
singly,  the  operator's  hands  are  sometimes  tied,  and  he  is  pledged  to  save 
the  bosom  if  possible.  In  such  cases — and  here  the  patient  must  take 
the  entire  risk — in  making  any  exploration  to  clear  up  the  case,  the 
surgeon  should  follow  Mr.  Watson  Cheyne's  advice  {Lancet,  i8gg, 
vol.  i.  p.  757),  and  make  not  an  incision  into  the  supposed  growth, 
but  an  excision  of  it,  with  a  margin  of  ajiparently  healthy  tissue,  as 
the  risk  of  auto -infection  is  not  a  mere  theoretical  danger.     If  more 

operator — e.g.,  Dr.  Halsted.  I  have  given  this  surgeon's  operation  rerpatim  later  on.  Mr. 
Watson  Cheyne,  in  the  discussion  on  Mr.  Shcild's  paper  Q.Ved.-Chir,  Sac.  T)-ans.,  Feb.  22, 
1898),  considered  that  as  Heidenhain  and  8tiles  had  described  the  pathology  and  mode  of 
spread  of  breast  cancer,  and  shown  in  full  detail  what  must  be  done  as  regards  operation, 
before  Halsted  wrote,  the  operation  should  be  called  the  Heidenhain-Stiles  operation, 
"after  the  men  to  whom  the  whole  credit  of  it  is  due."  To  give  to  any  two  operators  the 
whole  credit  of  an  operation  which,  not  a  new  one,  has  been  built  up  by  the  labours  of 
many,  and  which  owes  its  present  improved  technique  very  largely  to  the  advances  of 
aseptic  surgery,  appears  to  me  to  involve  injustice  to  others.  The  tendency  nowadays  to 
talk  and  write  as  if  the  origin  of  the  modern  operative  treatment  of  cancer  of  the  breast 
dated  to  the  labours  of  Heidenhain,  Stiles,  and  Halsted,  ignores  most  unfairly  the  work 
of  others  who  should  not  be  forgotten.  And  one  name  at  least — that  of  an  English 
surgeon — rises  pre-eminently  as  a  worker  in  this  field.  I  refer  to  the  late  Sir  W.  II.  Banks. 
For  twenty-three  j'ears  this  surgeon,  with  unfailing  earnestness  and  characteristic  vigour 
and  terseness  of  expression,  in  many  places  urged  the  need  of  more  extensive  operations 
in  this  disease.  I  refer  to  his  papers — '•  A  Plea  for  the  more  Free  Removal  of  Cancerous 
Growths,"  1877  ;  "  On  Free  Removal  of  Mammary  Cancer,  with  Extirpation  of  the  Axillary 
Glands  as  a  Necessary  Accompaniment,"  1882;  "Extirpation  of  the  Axillary  Glands  a 
Necessary  Accompaniment  of  the  Removal  of  the  Breast  for  Cancer,"  read  before  the 
Harveian  Society  in  1887,  a  paper  which  deserved  a  much  more  comprehensive  title,  as 
in  it  several  points  of  which  we  have  lately  heard  so  much,  viz.,  removal  of  the  disease  in 
one  continuous  mass  and  the  need  of  division  of  the  pectoralis  major,  are  dealt  with. 
These  papers  are  mentioned  in  the  Lettsomian  Lectures  of  Sir  W.  M.  Banks  (^Brit  Med. 
Journ.,  April  7,  1900),  and  prove  that  if  honour  is  to  be  given  where  it  is  due  a  fair  share 
of  it  must  justly  fall  to  him. 

*  Whenever  possible  the  patient  should  lie,  protected  by  blankets  on  hot  water,  either 
in  a  tank  as  part  of  the  operating  table  or  in  a  water-betl. 
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requires  to  be  done  the  wound  is  rapidly  sutured,  and  tlie  hands  of  the 
operator  and  any  instruments  used  are  resterilised.* 

The  patient  being  brought  to  the  edge  of  the  table,!  and  raised  on  a 
pillow  to  a  height  convenient  to  the  operator,  the  arm  is  sufficiently  j 
abducted  to  open  out  the  axilla,  and  fastened  or  supported  in  this 
position.  The  surgeon  then  examines  the  probable  extent  of  the 
breast  §  and  determines  the  site  of  his  incisions.  It  is  well  not  to  be 
tied  to  any  constant  rule  here.  The  following  will  give  sufficient 
choice  : — A.  The  usual  elliptical  incisions,  employed  on  a  very  wide 
scale.      B.    The   same,    with    angular    incisions    superadded,    as    in 


Fig.  277. 


This  and  figures  282,  283,  285.  286,  illustrate  the  incisions  of  Mr.  Watson 
Cheyne.  In  the  first  three,  angular  incisions  are  shown  in  addition  to  the  widely 
elliptical  ones,      x  marks  the  site  of  the  supposed  cancer. 

Figs.  277,  282,  283,  285,  286,  when  the  surgeon  has  to  deal  with  a 
growth  lying  near  the  periphery  of  the  breast.  C.  The  incision  adopted 
by  Dr.  Halsted  (Figs.  291  and  292).     D.  That  employed  by  Prof.  T.  C. 

*  This  word  reminds  me  to  mention  the  advice  of  Mickulicz,  that  during  this  and  any 
prolonged  operation  the  surgeon  and  his  chief  assistants  should  be  careful  to  resterilise 
their  hands  from  time  to  time. 

t  This  step,  aided  by  careful  packing  of  the  towels,  will  diminish  the  tendency  of  blood 
to  trickle  backwards  beneath  the  patient. 

t  It  will  be  remembered  that  the  more  the  arm  is  abducted  and  elevated  the  more 
superficial  do  the  axillary  vessels  become. 

§  Where  the  bosom  is  large  and  pendulous  it  must  be  raised  before  the  line  of  the  lower 
incision  is  determined  upon. 
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Wan-eii,  of  TTaivard  University  (Figs.  284,  287,  288,  289),  which  I 
consider  host  jvdapted  to  closing  the  extensive  wound  usually  present, 
and  meetin*,'  most  elHcicntly  the  risk  of  underniinin<,'  on  tlic  one  hand 
and  the  need  of  skin-fjraftinf^  on  the  other.  K.  Hefore  f^oin^^  further 
witli  the  details  of  the  operation,  I  will  draw  attenti(jn  to  a  point  on 


To  show  tlmt  subcutaneous  nodules  do  not  necessarily  imply  the  extension  of 
growth  along  the  skin. 

The  above  diagram  (^Hamlley)  represents  a  section  of  the  parictes  at  right 
angles  to  the  surface  in  the  region  of  the  primary  growth,  V  :  (i,a,  skin  ;  b,  //,  sub- 
cutaneous fat ;  (',  I',  deep  fascia.  The  subcutaneous  no(hiles,  N,  N,  N,  may  arise 
(i)  from  spread  of  growth  in  the  skin  in  the  direction  of  the  lightly  dotted  line, 
a  view  generally  held,  or  (2)  from  spread  of  growth  in  the  tleep  fascia,  along  the 
heavy  interrupteil  line,  with  occasional  offshoots  to  the  skin,  giving  rise  to  sub- 
cutaneous nodules.  Though  this  is  not  the  accepted  view,  it  is  the  correct  one  in 
Mr.  Handlcy's  opinion. 

which  Mr.  Handley  has  insisted  (The  Centrifur/al  Spread  of  Mammary 
Carcinoma  in  the  Parictes  and  its  Bcarinc)  on  Operative  Treatment, 
1904).  As  a  result  of  much  painstaking  work,  Mr.  Plandley  con- 
cludes that,  while  mammary  carcinoma  may  spread  hy  the  lymphatics 
of  the  skin  and  suhcutaneous  tissue,  it  is  rather  through  the  deep 
fascia,  guided  by  lymphatic  vessels  which  may  be  too  small  to  admit 

Fig.  279. 


A  key-diagram  to  sliow  the  conditions  found  in  a  section  taken  from  the  upper 
part  of  the  al)dominal  wall,  demonstrating  the  invasion  of  the  deep  fascia  in 
carcinoma  of  the  breast.  The  skin  at  this  level  was  free  from  obvious  growth, 
though  subcutaneous  nodules  were  present  higher  up.  Above  is  seen  the  sub- 
cutaneous fat,  separated  from  the  rectus  by  A,  A,  the  anterior  layer  of  the  sheath. 
The  dark  masses,  B,  are  cancer  nodules,  which  originated  from  growth  lying  "t 
within  the  vessels  of  the  fascial  lymphatic  plexus.  Here  and  there  they  are  sending 
prolongations  towards  the  skin.     (Handley.) 

carcinoma  cells,  that  the  chief  advance  takes  place.  Owing  to  the 
continuity  of  the  deep  fascia,  the  practical  importance  of  such  a 
conclusion  is  obvious. 

The  chief  bearing  on  the  operation  of  the  investigations  of  Mr. 
Handley,  alluded  to  above,  is,  in  his  own  words  {he.  supra  cit.,  p.  28), 
as  follows : — **  The  aim  should  be  to  remove  as  widehf  as  is  practicable 
a  circular  area  of  deep  fascia   ivith  its  centre  at  the  primary  yrowth, 
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remembering,  however,  that  growth  extends  in  the  fascia  more  readil}' 
in  a  vertical  than  in  a  horizontal  direction.  The  use  of  the  expression 
'  removal  of  the  pectoral  fascia,'  instead  of  *  removal  of  as  wide  an 
area  as  possible  of  the  deep  fascia  '  and  the  exclusive  attention  paid 
to  tbe  axillary  glands  as  the  channels  of  dissemination,  have  led  to  the 
neglect  in  the  excision  of  the  deep  fascia  over  the  lower  part  of  the  thorax 
and  the  upper  part  of  the  abdomen.  It  seems  to  he  in  this  direction  that 
the  scope  of  the  operation  requires  extension,  rather  than  in  the  direc- 
tion of  opening  up  the  posterior  triangle.  The  distance  from  the 
nipple  to  the  clavicle  ma}'  be  taken  as  the  radius  of  the  circle  of  deep 
fascia  round  the  growth  which  can  be  removed  without  difficulty  by 

Fig.  280. 


The  lightly  shaded  area  represents  the  extent  of  deep  fascia  removed  in  the 
operation  of  excision  of  the  breast  as  at  present  usually  performed.  The  darkly 
shaded  area  represents  the  additional  extent  of  deep  fascia  which  should  in  future 
be  removed  to  ensure  that  the  circle  of  invaded  fascia  shall  be  completely  circum- 
scribed, and  not  intersected  and  partly  left  behind  below.  The  line  surrounding 
the  whole  shaded  area  represents  the  extent  to  which  the  skin-flaps  should  be 
undermined.    (Handley.) 


undermining  the  skin-flaps  sufficiently.  If  the  growth  starts  under 
the  nipple,  the  deep  fascia  should  accordingly  be  removed — above,  up 
to  the  clavicle  ;  internally,  one  to  two  inches  beyond  the  middle  line ; 
externally,  just  beyond  the  anterior  edge  of  the  latissimus  dorsi ; 
below,  to  a  horizontal  line  running  at  least  two  inches  below  the  tip  of 
the  ensiform  cartilage.  If  the  growth  is  in  the  lower  and  inner  part  of 
the  breast,  the  circle  of  infected  deep  fascia  will  encroach  still  more  on 
the  surface  of  the  abdomen,  and  over  the  opposite  side  of  the  breast, 
and  removal  of  the  deep  fascia  in  these  directions  must  be  carried  out 
3^et  more  widely. 

"...  In  order  to  obtain  access  to  the  upper  part  of  the  abdominal 
wall  for  the  purpose  of  removing  its  deep  fascia,  the  lower  angle  of  the 
incision  should  be  prolonged  downwards  for  two  or  three  inches  over 
the  linea  alba,  and  the  flaps  undermined  to  a  corresponding  extent. 
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Great  cure  should  1)0  taken  to  remove  ever}-  pjirtiele  of  tin;  on\Mii  of 
the  pec-toralis  major  from  the  reetiis  sheath.  The  surface  of  the  latter 
on  both  sides  of  the  middle  line  should  he  most  carefully  cleaned,  as 
should  also  the  digitations  of  the  extermil  obliciue,  down  to  a  hori- 
zontal line  running  two  or  even  three  inches  below  the  tip  of  the 
ensiform  cartilage." 

The  incisions  used. by  Mr.  llandh-y  {lirit.  Med.  Jaiini.,  Oct.  I,  1904) 
are  shown   in    Kig.  281.      An   annular  one  surrounds  the   breast.     A 

KiG.  28r. 


curvilinear  one,  A  B,  begins  above  at  the  lower  edge  of  the  pectoralis 
major,  near  its  insertion,  and  ends  by  joining  the  annular  one  also 
near  the  lower  border  of  the  great  pectoral.  This  incision  crosses  the 
base  of  the  axilla  and  marks  out  an  almost  semicircular  Hap  of  skin, 
the  convexity  of  which  reaches  back  almost  to  the  edge  of  the  latissimus 
dorsi.  The  linear  incision,  C  D,  coming  oft"  from  the  lower  part  of  the 
annular  one,  and  passing  for  two  inches  along  the  linea  alba,  allows  of 
the  removal  of  the  deep  fascia  over  the  up[)er  part  of  the  abdominal 
wall.  The  wound  should  be  sutured,  if  possible,  in  a  triradiate  form. 
Continuing  the  details  of  the  operation,  I  will  suppose  that  the 
growth  is  near  the  centre  of  the  bosom,  and  that  on  the  right  side. 
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For  sucli  a  case  elliptical  incisions,  if  used  on  a  very  free  scale,  have 
been  considered  hitherto.  But  the  above  proviso  must  always  be 
acted  upon,  and  it  will  be  wiser,  considering  the  reliability  of  Mr. 
Handley's  work,  to  modify  the  lower  one  as  he  advises.  Reappearance 
of  the  growth  in  situ,  always  discreditable  to  the  operator,  is  usuallj' 
due  to  leaving  some  breast  tissue  or  infected  skin  behind.  To  avoid 
this  risk  the  whole  of  the  skin  over  the  affected  breast,  however  small 
the  growth  appear  to  be,  should  be  removed.  To  eftect  this  the  lower 
incision  (always  to  be  made  first)  starts  from  the  apex  of  the  axilla 
below  the  anterior  fold,  sinks  downwards  over  the  seventh  rib  in  the 
mid-axillary  line,  then,  passing  well   below  the  lower   border  of  the 


Fig.  282.     (Watson  Chejaie.) 


Fig.  283.     (Watson  Cheyne.) 


breast,  curves  upwards  to  the  sternum.  Figs.  280  and  281  show 
clearly  the  direction  in  which  the  inner  part  of  the  lower  incision 
should  in  future  be  carried  (Handley).  An  assistant,  who  stands 
opposite  to  the  surgeon,  now  draws  up  the  breast,  while  the  surgeon, 
taking  the  cut  margin  between  his  left  finger  and  thumb,  dissects 
downwards  an  extensive  flap.  In  doing  this  he  must  take  just  suffi- 
cient fat  to  maintain  the  vascularity  of  his  flap.  If  he  take  more  than 
this,  lobules  of  breast  tissue,  possibly  infected,  are  very  likely  taken 
also,  these  being  difficult  to  distinguish  from  their  surrounding  fat  as 
soon  as  blood  begins  to  flow.  If  less  be  taken,  sloughing  of  the  fat, 
and  very  likely  a  condition  of  saprjemia,  is  extremely  hkely  to  follow. 
In  making  either  of  the  elliptical  (or  any  other)  incisions  the  knife 
should  not  pass  down  to  the  muscles  at  once.     A  considerable  area  of 
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fat  Kiul  fascia  is  to  be  left  (Figs.  284  and  28S),  t.)  be  removed  at  the 
next  step,  in  unler  to  nialie  sure  of  removing  tlie  whole  b«jsom,  the 
description  of  which  according  to  the  text-books  as  always  delimtely 
encapsuled  is  not  reliable  (p.  824).  As  the  Haps,  elliptical  or  other, 
are  raised,  Spencer  Wells's  forceps  are  applied  to  every  bleeding  point. 
The  bosom  being  next  drawn   down,   the   upper   elliptical   incision  is 


Fig.  284. 


Division  of  the  pcciunuis  luiuur.  ^'ote  here  ami  iu  Fig  2S8  the  care  takea  to  leave 
a  lar-e  circumferential  zone  well  wide  of  the  disease.  The  anterior  edge  of  the  latissimus 
dorsi'is  shown  here  and  in  Fig.  287,  denoting  the  limit  of  the  dissection  outwartls.   (W  arren.) 

made  between  the  extremities  of  the  first,  passing  above  the  upper 
Umit  of  the  breast.  An  upper  tiap  is  raised  in  the  same  way  as  the 
lower  one,  and  dissected  up  to  within  about  an  inch  of  the  clavicle. 
Bleeding  vessels  are  here  also  quickly  secured  with  forceps,  and  as 
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each  batch  accumulates  they  should  be  tied  off  with  fine  sterilised 
silk.  If  it  be  objected  that  incisions  made  on  such  wide  lines  will 
prevent  primary  closure  of  the  wound,  the  answer  is,  that  only  by 
operating  on  such  lines  is  extirj^ation  of  the  disease  to  be  hoped  for, 
and  reajipearance,  especially  its  worst  form  in  situ,*  to  be  prevented, 
and  therefore  primary  closure  of  the  wound  is  scarcely  to  be  considered 
at  this  stage.  It  will  be  shown  by  details  given  later  (p.  845)  to  w^hat  a 
large  extent  primary'  closure  ma}'  be  secured  even  in  these  hugely 
gaping  wounds. 

The  surgeon  next  lifts  the  breast  away  from  the  chest  wall,  and 
proceeds  to  detach  the  widely  outlying  zone  of  fat  (Figs.  284  and  287), 
Avorking  from  the  sternum  to  the  axilla,  and  from  below  uj)\vards. 
This  is  effected  either  with  a  scalpel  or,  as  I  prefer,  with  blunt- 
pointed  scissors.  The  parts  being  rendered  tense  b}'  hfting  up  the 
breast,  every  atom  of  fat  and  fascia  in  the  above-mentioned  zone  is 
removed.  As  this  is  done  the  top  of  the  external  oblique  and  the 
serratus  magnus  below  and  the  latissimus  dorsi  externally  are  un- 
covered. The  lower  border  of  the  pectoralis  major  is  soon  reached. 
The  costo-sternal  part  of  this  is  now  removed  by  cutting  through  the 
muscle  f  just  outside  the  sternum  and  along  the  ribs,  detaching  it  with 
the  breast  from  without  inwards,  then  defining  the  interval  between 
the  clavicular  and  costo-sternal  portions,  and  finally  severing  the 
muscle  close  to  its  humeral  attachment.  The  question  of  thus 
removing  the  costo-sternal  part  of  the  pectoralis  major  has  been 
already  discussed  at  p.  826.  If  the  ©iterator  remove  only  that  part  of 
the  pectoral  which  lies  under  the  breast,  he  has  excellent  authorities 
behind  him.  But  he  must  make  certain  that  he  does  remove  all  such 
l^art  of  the  pectoral.  As  jiointed  out  at  p.  825,  Volkmann  has  shown 
that  a  deep  plexus  of  lymphatics  lies  in  this  fascia,  and  that  it  is  never 
safe  to  leave  this  structure,  as  it  is  quite  impossible  to  tell  with  the 
unaided  eye  whether  it  is  involved  or  no.  Any  attempt  to  remove  the 
fascia  from  the  muscle  is  to  be  condemned  as  certain  to  leave  some 
of  the  fascia  behind  ;  while  from  the  oozing  which  attends  any  such 
attempt  more  blood  is  lost  than  Avhen  the  muscle  is  itself  removed. 

The  whole  mass — breast  with  overlying  skin,  the  widely  surrounding 
zone  of  fat  and  superficial  fat  and  fascia  (Figs.  284  and  287),  and  the 
pectoralis  major — is  now  raised,  if  the  breast  be  a  large  one,  b}'  an 
assistant,  the  mass  being  wrapped  in  gauze,  so  that  both  the  surgeon's 
hands  are  free  for  the  delicate  work  which  comes  next.  The  mass  is 
manipulated  by  the  surgeon,  or  an  assistant  Avith  the  twofold  object  of 
keeping  it  out  of  the  surgeon's  way  and  also  of  putting  on  the  stretch 
the  different  structures  which  have  yet  to  be  removed.  All  along  it 
should  be  remembered  how  essential  it  is  to  get  the  disease  away  in 
one  continuous  mass.  The  cut  clavicular  part  of  the  pectoralis  major 
is  next  raised  with  a  broad-clawed  retractor,  and  the  loose  tissue 
beneath  it  carefuU}'  dissected  from  the  muscle.  "  This  tissue  is  rich 
in  lymphatics,  and  is  sometimes  infiltrated  with  cancer"  (Halsted). 
The  mass  of  breast,  &c.,   being  carried  outwards,  the  fatty  tissue  is 

*  Because  now  the  recurrence  is  constantly  visible  to  and  dwelt  on  by  the  patient, 
t  In  severing  and  detaching  the  pectoralis  major,  care  must  be  taken  not  to  injure  the 
costal  cartilages,  or  tedious  exfoliation  may  follow. 
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strii)pc(l  from  the  thoracic  wall,  close  to  the  rihs,  down  to  the 
peetoralis  minor.  This  muscle  is  then  divided  and  removed  at  its 
orifjin  and  insertion,  so  as  to  make  certain  of  getting  away  the  very 
delicate  fatty  tissue  on  it  and  beneath  it,  which,  as  Dr.  Halsted  has 
pointed  out,  is  rich  in  lymphatics  and  often  cancerous.  Any  surgeon 
in  doubt  as  to  the  removal  of  the  lesser  pect(jral  muscle  will  have 
referred  to  the  remarks  at  p.  827.  The  hrst  part  of  the  axillary  and 
the  termination  of  the  subclavian  vein  is  now  exposed  at  the  highest 
possible  point  (Fig.  287),  and  the  sheath  and  overlying  fatty  tissue 
are  carefully  removed  from  the  axillary  vein  in  its  whole  length,  and 


Flti.  2S5.     (Watson  C'lieyuc.) 


FlO.  286.     (Watson  Chcyne.) 


with  these  the  fat  and  glands  in  the  axilla,  according  to  the  direc- 
tions given  below.  Dr.  Halsted's  cautions  at  this  stage  should  be 
remembered. 

The  numerous  small  veins  which  will  be  met  with  now  should  be 
carefully  tied,  owing  to  their  delicacy,  close  to  the  axillary  vein,  and 
"no  particle  of  extraneous  tissue  should  be  included  in  the  ligature" 
of  these  and  other  vessels.  On  no  account  is  the  operator  to  pull  out 
the  glands  and  fat  from  the  axilla  with  his  lingers — a  step  certain  to 
leave  infected  tissues  behind.  The  need  of  getting  away  the  disease  in 
one  continuous  whole  is  now  especially  to  be  remembered.  In  cleaning 
the  sheath  a  scalpel  should  be  employed,  but  for  the  rest  I  prefer  blunt- 
pointed,  slightly  curved  scissors,  which  serve  not  only  for  cutting  but 
for  separating  structures. 

Great  care  is  needed  in  cleaning  the  fatty  tissue,  and  especially  so, 
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if  enlarged  glands  are  present,  from  the  axillary  vein.  If  this  trunk 
be  injured  a  purse-string  stitch  taking  up  the  opening  is  very  difficult 
to  apply  ;  leaving  on  a  pair  of  Spencer  Wells's  forceps  is  not  reliable  ; 
and  ligature  of  the  vein  below  and  above  the  opening  will  probably  be 
required.     This  is  spoken  of  b}^  some  operators  as  a  slight  matter,  and 


Fig.  287. 


The  division  of  the  pectorals  permits  the  retraction  downwards  and  inwards  of  the 
breast  and  axillary  contents  and  enables  the  operator  to  expose  freely  the  axilla,  and 
to  tie  the  main  branches  at  their  origin.  (Warren.)  It  will  be  noticed  that  Prof. 
Warren  removes  the  breast  from  without  inwards.  The  advantages  claimed  are  that  the 
operation  is  shortened  and  the  haemorrhage  lessened  by  dividing  the  vessels  at  their  origin 
at  the  beginning  of  the  deep  dissection,  while  the  greater  part  of  the  wound  is  not  exposed 
until  the  close  of  the  operation.  Further,  a  free  dissection  of  the  axilla  is  permitted  up  to 
the  point  of  disappearance  of  the  axillary  lymphatics  beneath  the  clavicle  before  the  mass 
to  be  removed  has  been  dislodged  from  its  attachments  and  allowed  to  interfere  with  the 
anatomical  relations  of  the  parts. 
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as  one  which  will  not  cause  after-trouhle.  In  two  cases  in  whicli,  to 
get  iiway  adlierent  ghiiuls,  I  was  compelled  to  remove  a  portion  of  the 
axillary  vein  between  two  ligatures,  the  resulting  cedenni  and  trouble 
were  much  less  than  I  ex[)ected ;  in  one  case  they  could  scarcely  be 
said  to  occur  at  all.  lint  this  result  is  not  to  be  relied  upon.  It  pro- 
bably depends  on  the  level  at  which  the  venie  comites  of  the  In-achial 
join  the  basilic  (a  somewhat  variable  point),  and  the  relation  of  this  to 
the  part  tied.  As  there  is  a  most  distinct  risk  of  a  heavy  oedematous 
arm  resulting,  the  only  excuse  for  resecting  part  of  the  vein  is  when  an 
enlaiged  gland  is  adherent  to  it  and  breaks  down  in  the  attempt  to 
remove  it.*  Whether  it  is  needful  to  expose  and  clean  the  artery  is 
doubtful ;  Dr.  Halsted  {vidcinfra)  thinks  it  safer  to  do  so.  It  prolongs 
the  operation  considerably.  Mr.  Watson  Cheyne  practises  a  careful 
step  at  this  stage  which  is  noteworthy.  When  the  vein  has  been 
cleaned  and  the  axilla  cleared  out  there  still  remain  some  lymphatics 
which  run  up  behind  the  vessels  towards  the  posterior  triangle.  These 
may  be  infected.  To  remove  them  "  the  vessels  and  nerves  must  be 
lifted  up,  and  this  mass  of  fat  and  glands  lying  in  the  triangular  space 
]»etween  the  vessels  in  front,  the  scapula  outside,  and  the  chest  wall 
inside  should  be  taken  away." 

The  axillary  vessels  having  been  defined  and  cleaned,  the  surgeon 
will  now  be  more  at  ease  in  stripping  out  the  contents  of  the  axilla 
from  its  inner  and  posterior  walls.  The  fatty  fascia  which  ties  the 
mass  of  breast,  c^c,  to  these  regions  is  further  put  on  the  stretch  and 
dissected  off  from  the  serratus  magnus  and  intercostals.  As  to  the 
intercosto-humeral  nerve,  it  is  not  worth  while  to  dissect  it  out  and 
preserve  it.  The  lateral  branches  of  the  intercostal  vessels  need  care- 
ful cleaning  and  securing,  especially  below  at  the  juncture  of  the  internal 
and  posterior  wall,  where,  in  the  thickest  part  of  the  serratus  magnus, 
there  is  always  an  anastomosis  between  the  above-mentioned  vessels 
and  the  subscapular  artery.  This  anastomosis  will  certainly  be  cut 
into  if  the  fat  and  fascia  over  the  serratus  magnus  have  been  efficiently 
removed.  Unless  these  bleeding  points  are  promptly  secured,  much 
blood  will  be  lost,  and  a  collection  of  blood  may  easily  take  place  here, 
and  cause  trouble  afterwards. t  As  the  posterior  wall  is  cleaned  the 
subscajiular  vessels  and  nerves  will  come  into  view.  It  is  very  easy, 
by  using  undue  force  or  haste  in  stripping  clean  the  subscapular  or 
other  veins,  to  tear  one  or  more  of  these  away  close  to  the  parent  trunk, 
sometimes  leaving  a  small  hole  punched  out  in  this  vessel.  In  such  cases 
the  lurmorrhage  is  most  embarrassing,  and  must  be  met  either  by  tak- 
ing up  the  aperture  with  a  purse-string  suture  of  fine  sterilised  silk,  or 
ligaturing  the  vein  above  and  below — a  point  alluded  to  above.  I     If 


•  For  the  treatment  of  that  rare  complication,  injury  of  the  axillary  vessels,  the 
section  on  injury  to  the  femoral  vessels  should  be  referred  to. 

t  Such  a  collection,  leading  to  tension  on  the  flaps,  will  require  draining.  Again,  from 
the  proximity  of  the  axilla,  which  with  its  regrowing  hairs  it  is  not  always  easy  to  keep 
sterile,  any  fluid  here  may  become  infected. 

I  The  remarks  made  above  on  injury  to  the  vein  apply,  of  course,  with  increased 
significance,  to  the  artery.  Mr.  Sheild  says  that  he  has  seen  similar  trouble  to  that 
described  above  occur  by  cutting  arterial  branches  when  pulled  on.  close  to  the  main 
trunk.  He  has  twice  seen  lives  in  great  peril  from  the  step  that  was  found  needful,  viz., 
ligature  of  the  main  trunk  above  and  below  the  opening. 
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there  be  time,  if  the  patient's  condition  be  favourable,  and  if  the  fat 
strijD  easily  away,  the  subscapular  nerves,  especially  the  lon^  one, 
should  always  be  spared.  Under  other  conditions  no  time  should  be 
spent  in  dissecting  them  out.  As  will  be  seen  below  (p.  853),  Dr. 
Halsted  is  not  yet  decided  on  this  point.  Mr.  Butlin  {Operative 
Surgery  of  Malignant  Disease,  p.  397)  writes  :  "  I  have  not  attempted 
to  spare  the  subscapular  nerves,  and  I  have  been  surprised  to  find  that 
the  movement  of  the  upper  extremity  is  remarkably  good,  provided  too 
large  an  area  of  integument  has  not  been  taken  away."  For  my  own 
part,  I  consider  that  loss  of  power  in  the  latissimus  dorsi  should  not 
weigh  for  a  moment  against  any  step  that  favours  complete  removal  of 
the  disease ;  that  if  primary  closure  of  tlie  axilla  and  primary  union  of 
the  axillary  end  of  the  wound  be  secured — conditions  which  are  always 
possible — and  the  precaution  given  below  as  to  the  position  of  the  limb 
and  early  movement  be  followed,  a  very  useful  arm  and  shoulder-joint 
will  result.  Fig.  294  shows  how  much  elevation  and  abduction  may  be 
gained  three  weeks  after  the  operation,  even  where  both  pectorals  have 
been  removed  on  each  side,  if  the  after-treatment  is  attended  to. 

The  posterior  wall  of  the  axilla  having  been  now  cleaned  to  a  point 
on  a  level  with  the  latissimus  dorsi,  all  that  remains  is  to  sever  the 
mass  of  breast,  &c.,  along  the  line  of  its  connection  with  the  outer 
border  of  this  muscle. 

The  operator  now  scrutinises  the  wound  to  see  what  scraps  and  tags 
of  fatty  tissue  may  remain  in  dangerous  positions — e.g.,  over  the  sub- 
scapularis,  or  along  the  vessels,  or  in  the  apex  of  the  axilla.  In  spite 
of  the  greatest  care  to  get  the  diseased  structures  away  in  one  piece, 
such  shreds  of  tissue  may  be  left.  At  this  stage  the  huge  wound, 
which  has  been  kept  carefully  covered,  wherever  possible,  with  dry 
sterilised  gauze,  should  show  a  floor  consisting,  from  within  outwards, 
of  muscle — e.g.,  above,  clavicular  part  of  pectoralis  major ;  a  little 
lower,  a  narrow  rim  of  costo-sternal  portion  of  the  same  muscle, 
external  intercostals,  upper  part  of  external  oblique,  attachments  of 
pectoralis  minor,  serratus  magnus,  subscapuiaris,  teres  major,  and 
latissimus  dorsi  in  part.  Bleeding  is  next  finally  attended  to.  Through- 
out the  operation,  in  order  to  diminish  the  shock  inseparable  from  these 
extensive  and  prolonged  proceedings,  great  care  must  be  taken  to  secure 
every  bleeding  point,  and  to  tie  off  the  forceps  before  they  accumulate, 
instead  of  trusting  to  their  being  moved  out  of  the  operator's  way  as 
required,  a  course  which  often  leads  to  their  becoming  entangled  with 
each  other.  But  at  this  stage  there  is  another  reason  for  rendering 
the  wound  as  dry  and  bloodless  as  possible.  Primary  union  depends 
largely  on  absence  of  any  after-oozing  and  tension  on  the  sutures, 
which  are  very  likely  to  be  themselves  taxed  to  the  utmost.  Two 
difficulties  arise  here.  One,  that,  owing  to  a  depressed  state  of  the 
circulation,  vessels  may  not  bleed  though  unsecured.  The  adminis- 
tration of  a  little  ether,  if  safe  on  other  grounds,  or  gentle  friction  of  the 
wound,  as  advised  by  Mr.  Sheild,  may  be  of  assistance  here.  If  these 
tail,  and  the  operator  is  rendered  anxious  by  the  unnatural  absence  of 
bleeding,  he  should  insert  a  drainage-tube  (p.  845)  and  apply  his 
bandages  with  additional  firmness.  The  other  difficulty  is  of  a  different 
kind.  The  perforating  branches  of  the  internal  mammary,  when  they 
are  cut  short  and  retract,  may  give  much  trouble.     I  have  been  able  to 
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meot.  tliis  oithor  by  tlie  mho.  of  Sponcor  \V(;lls's  forceps  curved  on  the 
fli\t,  iind  lif:jature,  or  b^'  pressure.  J5ut  the  following  case  of  Mr. 
Sbi'ild's  {Diseases  of  the  Breast,  p.  402)  sliows  bow  embarrassing  this 
dilliculty  may  be,  and  liow  it  may  be  successfully  met.  Met  it  must  be, 
otherwise  the  persistent  bleeding  will  lead  to  tension  and  separation  of 
the  flaps. 

"  A  perforating  vessel,  the  size  of  a  small  quill,  was  cut  or  torn,  flush  witii  the  thin 
structures  in  the  fourth  interspace,  .about  two  inches  from  the  sternum.  It  retracted  and 
bled  jinifuscly  and  persistently.  All  methods  of  securing  it  failed,  and  a  fine  curved 
needle  thrcadc<l  with  silk  was  dipped  into  the  tissues  around,  but  all  to  no  purpose.  A 
hare-lip  pin  was  jiasscd  through  the  lower  Hap,  and  a  small  piece  of  sponge  the  size  of  a 
walnut  was  threaded  upon  it,  and  then  the  pin  was  passed  through  the  other  flap,  a 
figure-of-eight  silk  suture  lieing  applied.  All  bleeding  was  arrested.  The  pin  was 
removed  on  the  third  day,  and  the  sponge  on  the  fourth.     The  case  did  well." 

Mr.  Sheild  (loe.  supra  cit.,  p.  403)  also  alludes  to  another  and  mucli 
rarer  diflioulty,  that  of  calcareous  arteries,  which  persistently  broke  off 
when  the  ligatures  were  tightened.  This  was  successfully  met  by 
leaving  on  pressure-forceps  for  twenty-four  hours. 

Two  questions  now  arise.  If  the  operator  is,  before  closing  his 
wound,  inclined  to  irriciation,  I  strongly  advise  him  to  use  only  boiled 
water.  If  proper  aseptic  precautions  have  been  taken  throughout, 
irrigation  is  not  required.  Certainly,  with  so  large  a  surface  exposed, 
no  kind  of  chemical  solution  should  be  employed,  except,  perhaps, 
where  an  infective  condition  has  been  present,  such  as  an  ulcerating 
carcinoma  (p.  822)  ;  and  the  same  reasoning  applies  to  the  use  of 
iodoform. 

The  question  of  drainage  next  presents  itself.  Where  the  axilla  and 
the  cavity  of  the  wound  are  ver}'^  deep,  where  any  oozing  continues — and 
sometimes,  owing  to  the  condition  of  the  patient,  the  operator  is  hurried 
at  this  stage, — where  the  flaps  are  loaded  with  coarse  unhealthy  fat,  and, 
if  I  may  add  without  offence,  in  his  earlier  operations,  the  operator  will 
do  well  to  use  a  large  india-rubber  tube,  sterilised  by  efficient  boiling, 
with  one  end  projecting  from  the  axillary  end  of  the  wound,  and  the 
other  brought  out  posteriori}'  by  a  counter-puncture. 

It  remains  to  close  the  wound.  Three  courses  are  open  here,  (i.)  A 
method  which  will  suffice  in  a  large  proportion  of  cases,  even  where  the 
wound  measures  upwards  of  eleven  inches  in  length  by  seven  or  eight  in 
breadth,  if  elliptical  incisions  have  been  employed,  is  that  oi  undermining, 
and  the  use  of  stout  silver  udre.  The  bases  of  the  flaps  must  be  first 
freely  undermined  in  every  direction,  upwards  almost  to  the  clavicle,  in- 
wards over  the  sternum,  downwards  over  the  external  oblique  and  lateral 
thoracic  wall.  Care  must  be  taken  to  cut  the  flaps  as  thick  as  possible 
and  with  even  incisions  of  uniform  depth,  the  blade  being  used  on  the 
flat.  Three  or  four  sutures  of  stout  silver  wire*  are  then  passed  through 
the  flaps  a  full  inch  from  their  edges,  t  To  the  ends  of  the  wires  Spencer 
Wells's  forceps  are  clamped,  and  the  flaps  then  slowly  and    steadily 

*  Silver  wire  is  necessary.  Stout  silk,  however  efficiently  boiled,  cannot  be  relied  upon 
to  remain  sterile  if  points  of  stitch-necrosis  take  place. 

t  Before  these  are  inserted  the  surgeon  carefully  adjusts  and  regulates  the  line  along 
which  the  flaps  will  be  approximated,  bringing  the  lower  one  from  without  inwards. 
Tension  will  be  felt  least  at  the  axillary  and  most  at  the  sternal  end  of  the  wound. 
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approximated.  To  effect  this  the  wire  must  be  stout,  it  must  have  an 
efficient  hold  on  the  flaps,  and  these,  owing  to  the  resulting  tension, 
must  be  slowly  and  deliberately  dragged  together.  Large  needles  will 
be  required.     No  special  apparatus,  such  as  leaden  buttons,  is  necessary. 


Fig.  288. 


Preliminary  dissection  of  the  integuments  in  all  directions,  leaving  a 
pyramidal  mass  of  tissues  to  be  removed  of  which  the  primary  nodule  is  the 
apex.     The  outer  lateral  flap  is  also  shown.     (Warren.) 


The  flaps  need  not  meet  exactly,  as  the  next  step  will  accomplish  this. 
Numerous  (twenty  or  more)  stout  salmon-gut  sutures  are  next  introduced, 
clamped,  and  tied  off"  in  batches,  the  surgeon  working  at  one  end,  and 
an  assistant  at  the  other.  While  this  is  being  done,  another  assistant 
with  sterilised  pads  renders  the  wound  dry  by  careful  pressure  on  the 
flaps.     By  the  very  numerous  salmon-gut  sutures  the  tension  is  evenly 
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(listributerl  over  a  long  line.  Not  unfrequontly  it  will  he  (omul  possible, 
when  all  the  sutures  are  tied,  to  cut  those  of  silver,  tiius  relieving'  the 
chief  tension.  Dossils  of  sterilised  gauze  are  now  wrajjped  round  the 
silver  wire  to  prevent  their  ends  pricking  the  patient.     T.arge  sterilised 


A.  The  Hap  has  been  uirneu  in  aiiu  ciiu-m  \mui  one  suture.  It  is  gradually 
being  pushed  into  position  by  peripheral  sutures.  B  shows  how  the  upper  half 
of  the  outer  edge  of  the  wound  is  slid  under  the  lower  half.  Note  the  shortening 
of  the  long  axis  of  the  wound  by  the  stitching  on  the  lower  border.     (Warren.) 

pads,  and  over  these  salicylic  wool,  are  next  kept  in  position  by  even 
bandaging  ;  the  object  being  to  distribute  the  oozing  as  uniformly  as 
possible,  and  to  meet  its  tendency  to  come  through  at  three  spots— viz., 
at  the  lower  border  of  the  dressings,  at  the  sternal  end  of  the  wound, 
and  behind  the  axilla. 
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It  is  well,  before  the  elbow  is  shut  in,  to  dust  a  little  sterilised  boracic 
acid  powder  over  the  fold  in  front,  especially  when  the  patient  is  one 
inclined  to  intertrigo,  and  when  the  weather  is  hot,  owing  to'  the 
irritation  of  the  perspiration  thus  retained. 

(ii.)  To  enable  the  surgeon  and  patient  to  dispense  with  the  necessity 
of  skin-grafting,  usually  a  second  operation,  Prof.  Warren  (loc.  supra  cit.) 
has  adopted  the  method  shown  in  his  excellent  illustrations  (Figs.  284, 
287,  288,  and  289).  I  made  use  of  it  towards  the  close  of  my  active 
surgical  life,  and  recommend  it  strongly. 

In  addition  to  the  free  racket-shaped  incision,  "  a  flap  should  be 
marked  out  on  the  outer  side  of  the  pectoral  region  (Figs.  284  and  288). 
To  do  this,  the  knife  divides  the  skin  above  the  middle  of  the  first 
incision,  i.e.,  on  the  outer  edge  of  the  wound,  on  a  line  drawn  at  first 
at  right  angles  to  the  said  incision  and  gradually  sweeping  round  until 
it  becomes  parallel  to  it  and  terminates  at  a  point  a  little  above  the 
level  of  the  lower  margin  of  the  wound.  This  flap  is  intended  to  be 
turned  into  the  lower  portion  of  the  wound.  .  .  .  This  flap  is  about 
the  size  of  the  hand,  and  when  first  turned  in  seems  to  be  totally  in- 
adequate for  the  purpose.  A  few  stitches  should  be  taken  at  the  axillary 
and  sternal  ends  of  the  wound  first.  The  flap  is  then  turned  in  (Fig. 
289),  and  held  in  place  by  a  temporary  stitch,  while  it  is  gradually 
pushed  up  into  place  from  below  by  sutures  firmly  'girding'  together  the 
edges  of  tlie  skin  to  which  the  flap  was  originally  attached.  Thus  it 
gradually  comes  about  that  the  point  B,  which  was  originally  in  contact 
with  point  A,  is  rolled  in  underneath  the  flap,  and  forces  it  into  position. 
Sutures  should  all  be  superficial,  as  deep  sutures  cut  and  do  not  give 
the  skin  included  by  them  a  chance  to  stretch.  In  order  to  enable  the 
edges  to  come  together  easily,  it  should  not  be  forgotten  that  it  is 
necessar}^  to  dissect  up  the  skin  for  a  considerable  distance  in  every 
direction.  In  stout  patients  the  cavity  of  the  wound  is  easily  closed, 
but  the  problem  is  more  difiicult  in  thin  individuals.  Experience  only 
will  enable  the  operator  to  determine  how  much  tension  can  be  put 
upon  the  flap  in  inserting  the  final  stitches.  In  doubtful  cases  there  is 
no  objection  to  leaving  them  untied,  as  the  opening  thus  left  serves 
admirably  for  drainage."  The  wounds  should  be  dressed  at  the  end  of 
twenty-four  hours,  and  any  gauze  drainage  then  removed. 

(iii.)  Skin-grafting  by  Thiersch's  Method,  p.  233. — While  this  may  be 
employed  at  the  time  of  the  operation  in  a  wound  which  cannot  be 
completely  closed,  it  is  best  to  defer  it  to  a  date  between  the  eighth  and 
fourteenth  day.  Though  this  involves  a  second  anaesthetic,  the  patient 
will  be  in  a  much  better  condition  ;  the  surface  of  the  wound  will  be 
smaller,  and  a  level,  uniform  one,  and  there  will  be  no  oozing.  Prof. 
Warren's  method  will  largely  replace  that  of  skin-grafting. 

(iv.)   Transplantation  of  Skin  Flaps. — 

Mr.  Butlin  and  Mr.  Adams,  at  a  meeting  of  the  Medico-Chirurgical  Society  April,  1896, 
recommended  this  step  in  cases  where  primary  closure  of  the  wound  could  not  be  otherwise 
attained.  The  method  of  transplantation  by  rotation  was  recommended.  The  flaps  should 
have  large  bases,  and  shoirld  not  be  more  than  three  and  a  half  or  four  inches  long.  To  this 
method  there  is  one  objection,  and  one  of  much  weight.  The  patients,  after  an  extensive 
operation  such  as  that  of  to-day  for  removal  of  the  breast,  are  not  in  a  condition  to  stand 
the  additional  time  and  anaesthetic  required  for  the  careful  making  and  transplantation  of 
flaps.  Where  primary  closure  of  the  wound  cannot  be  attained  by  undermining  and 
dragging  the  flaps  together,  it  will  be  wiser  to  resort  to  skin-grafting. 
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After-treatment. — The  piitieiit  should  be  kei)t  on  the  soiiiid  side  for 
the  liist  tew  hours  after  the  operiitioii,  as  this  [)r(jiii(jtes  tlie  escape  of 
any  vouiit  well  away  iVoui  the  dressings,  while  it  also  hc'li)s  to  prevent 
any  collectit)n  of  lluid  at  the  axillary  end,  where  the  chief  cavity  has 
been  nuule.  Afterwards  the  patient  should  be  kept,  supported,  up  in 
the  bed  as  much  as  possible,  to  prevent  that  tendency  to  stasis  and 
broncho-pneumonia  which  is  so  close  at  hand  in  the  subjects  of  chronic 
bronchitis,  obesity,  &c.     If  possible,  after  the  fourth  day  the  patient 
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To  illustrate  the  results  of  Thiersch's  grafting.  The  patieut — one  of  Dr.  Scott's, 
of  Ealiug — was  under  my  care  in  March,  1900.  The  photograph  was  taken  ten 
days  after  the  grafting.     On  the  arms  are  the  scars  left  by  the  grafts. 


should  be  lifted  into  an  arm-chair  and  spend  an  hour  or  two  out  of  bed 
daily.  These  patients  are  not  only  kept  too  long  in  bed,  but  the  arm  is 
usually  kept  closely  to  the  side  too  long.  For  the  first  few  hours,  to 
check  any  oozing,  and  to  meet  any  restlessness  after  the  anaesthetic,  the 
arm  and  forearm  must  be  kept  securely  quiet.  But  after  this  the  arm 
should  be  gently  and  easily  abducted  by  a  large  pad  of  salicyhc  wool  in 
the  axilla.  A  little  later  the  patient,  while  in  bed,  should  be  encouraged 
to  keep  the  limb  away  from  her  side  with  the  forearm  extended,  while  at 
night  a  sling  should  again  be  resorted  to.  The  degree  of  abduction 
should  be  gently  increased  day  by  day,  while  by  night  the  limb  may  be 
now  kept  abducted,  but  steadied  by  a  splint.  In  about  ten  or  foui-teen 
s. — VOL.  I.  54 
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days  more  active  outward  and  upward  movements  should  be  practised. 
While  after-limitation  of  movement  is  partly  unavoidable  owing  to  the 
necessary  free  removal  of  skin,  &c.,  much  of  the  after-stitfness  will  be 
prevented  if  care  be  taken  at  the  time  of  the  operation  to  secure  primary 
closure  of  the  axillary  end  of  the  wound  without  much  tension,  and 
if,  later  on,  both  surgeon  and  patient  will  dispense  with  the  too  usual 
rigid  bandaging  of  the  arm  to  the  side,  and  be  more  persistent  in 
practising  early  movements. 

With  regard  to  the  dressing  of  the  wound,  the  first  dressings  will 
probably  require  to  be  additionallj^  packed,  especially  behind,  during 
the  first  forty-eight  hours.  And  the  patient,  whatever  position  she 
take,  should  always  lie  on  thick  gauze  pads  during  the  first  three  or  four 
days,  lest  an}^  discharge  come  through,  especially  when  she  is  left  un- 
disturbed to  sleep,  and  reach  the  sheets.  If  drainage  has  been  employed 
the  wound  should  be  dressed  at  the  end  of  twenty-four  or  thirty-six 
hours,  the  drainage  removed,  any  over-tight  sutures  cut,  and  the 
dressings  left  undisturbed  for  another  three  or  four  days.  If  no  drainage 
has  been  emploj^ed,  the  need  of  dressing  will  generally  turn  upon  the 
tension  of  the  sutures.  As  the  skin,  owing  to  its  elasticity,  has  great 
accommodating  power,  it  will  generally  be  found,  if  the  tension  has 
been  distributed  over  a  large  number  of  sutures,  that  no  stitch-necrosis, 
or  very  little,  takes  place.  In  my  experience  it  is  well  to  change 
the  first  dressings  early,  even  if  the  temperature  be  normal.  Such  a 
step  adds  much  to  the  comfort  of  the  patient,  and  allows  of  the  division 
of  any  sutures  which  are  alread}^  causing,  or  are  about  to  cause,  slight 
ulceration.  With  regard  to  these,  it  is  not  necessar}'  to  disturb  the 
edges  of  the  wound  by  removing  the  sutures.  Judicious  cutting  of  those 
on  which  the  tension  is  too  great  is  all  that  is  required  at  first.  Further, 
too  many  must  not  be  divided  at  this  early  date,  or  there  will  be  gaping 
of  the  wound  in  the  second  week.  Another  advantage  which  I  con- 
sider gained  by  not  allowing  the  dressings  to  remain  unchanged  too  long 
during  the  first  ten  days  is  that  an  opportunity  is  secured  of  cleans- 
ing the  axilla.  This  step  is  rendered  advisable  by  the  difficulty  of 
sterilising  a  region  like  this  at  the  time  of  the  operation,  and  the  growth 
of  hair  which  has  taken  place. 

Hoisted' s  Method. — Out  of  respect  to  Prof.  Halsted  and  the  excellent 
work  which  he  has  done  in  many  directions  at  the  Johns  Hopkins 
University,  Baltimore,  I  here  quote,  in  his  own  words,  the  account  of 
his  mode  of  removal  of  the  breast  {Ann.  of  Surgery,  Nov.  1894)  : 

*'  (i)  The  skin  incisions  are  carried  at  once  and  everywhere  through 
the  fat.  (2)  The  triangular  flap  of  skin  (Fig.  291)  is  reflected  to  its 
base.  There  is  nothing  but  skin  in  this  flap.  The  fat  which  lined  it  is 
dissected  back  to  the  lower  edge  of  the  pectoralis  major,  where  it  is 
continuous  with  the  fat  of  the  axilla.  (3)  The  costal  insertions  of  the 
pectoralis  major  (M,  Fig.  292)  are  severed,  and  the  splitting  of  the 
muscle,  usually  between  its  clavicular  and  costal  portions,  is  begun  and 
continued  to  a  point  about  opposite  to  the  scalenus  tubercle  on  the 
clavicle.*  (4)  At  this  point  the  clavicular  portion  of  the  pectoralis 
major  and  the  skin  overlying  it  are  cut  through  hard  up  to  the  clavicle. 
This  cut  exposes  the  apex  of  the  axilla.     (5)  The  loose  tissue  under  the 

•  (?)  First  lib. 
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claviculiir  portion  (tlio  portion  usiniliy  hjirht'liind)  of  the  poctoralis 
major  is  caielully  dissected  from  this  miisclt!  as  tlie  latter  is  drawn 
upwards  by  a  broad,  shari)  letiaetor.      I'liis  tissue  is  rich  in  lympliatics, 

Fiu.  291. 


(Halsted.) 


and  is  sometimes  infiltrated  with  cancer.  (6)  The  splitting  of  the 
muscle  is  continued  out  to  the  humerus,  and  the  part  of  the  muscle  to 
be  removed  is  now  cut  through  close  to  its  humeral  attachment.     (7)  The 
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whole  mass,  skin,  breast,  areolar  tissue,  and  fat,  circumscribed  by  the 
original  skin  incision,  is  raised  up  with  some  force,  to  put  the  sub- 
muscular  fascia  on  the  stretch  as  it  is  stripped  from  the  thorax  close  to 

Fig.  292. 


(Halsted.) 

the  ribs  and  pectoralis  minor.  It  is  well  to  include  the  actual  sheath  of 
the  minor  muscle  when  practicable.  (8)  The  lower  outer  border  of  the 
minor  muscle  having  been  passed  and  clearly  exposed,  this  muscle  is 
divided  at  right  angles   to  its   fibres,   and  a  little  below  its   middle. 
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(g)  Tlic  tissue,  nioro  or  less  I'icli  in  1\  niplinlics,  mid  often  ciincoroiis 
over  the  minor  luuscle  near  its  conieoid  inseilion,  is  divided  iis  far  out 
ns  possible,  ami  tlieu  reflected  inwai'dly  to  liberate  or  ])rei)are  for  the 
reflection  upwards  of  this  part  of  the  minor.  (10)  The  upper  outer 
poi-tion  of  tlie  minor  is  drawn  upwards  (Fip.  292)  with  a  broad,  sharp 
retractor.  'I'his  liberates  the  retractor,  which  until  now  has  been 
boldinj^  back  the  clavicular  portion  of  the  ))Octoralis  major,  (11)  The 
small  blood-vessels  (chiefly  veins)  under  tlie  minor  muscle  near  its 
insertion  nnist  be  separated  from  the  muscle  with  the  greatest  care. 
'I'hese  are  embe(hled  in  loose  connective  tissue  whicli  seems  to  be  rich  in 
lymphatics,  and  contains  more  or  less  fat.  This  fat  is  often  infiltrated 
with  cancer.  These  blood-vessels  should  he  dissected  out  very  clean, 
and  innnediately  ligated  close  to  the  axillary  vein.  'J'lic  ligation  of 
tliese  very  delicate  vessels  should  not  be  postponed,  for  the  clamps 
occluding  them  might  of  tiieir  own  weight  drop  off  or  accidentally  be 
pulled  oti",  or  the  vessels  themselves  might  be  torn  away  by  the  clamps. 
Furthermore,  the  clamps,  so  many  of  them,  if  left  on  the  veins,  would  be 
in  the  way  of  the  operator.  (12)  Having  exposed  the  subclavian  vein 
at  the  highest  possible  subclavicular  point,  the  contents  of  the  axilla  are 
dissected  away  with  scrupulous  care,  also  with  the  sharpest  possible 
knift\  The  glands  and  fat  should  not  be  pulled  out  with  the  fingers,  as 
advised,  I  am  sorry  to  say,  in  modern  text-books,  and  as  practised  very 
often  by  operators.  The  axillary  vein  should  be  stripped  absolutely 
clean.  Not  a  particle  of  extraneous  tissue  should  be  included  in  the 
ligatures  which  are  applied  to  the  branches,  sometimes  very  minute,  of 
the  axillary  vessels.  In  liberating  the  vein  from  the  tissues  to  be 
removed,  it  is  best  to  jiush  the  vein  away  from  the  tissues  rather  than, 
holding  the  vein,  to  push  the  tissues  away  from  it.  It  may  not  always 
be  necessary  to  expose  the  artery,  but  I  think  that  it  is  well  to  do  this. 
For  sometimes,  not  usually,  the  tissues  above  the  large  vessels  are  in- 
filtrated, and  we  should  not  trust  our  eyes  and  fingers  to  decide  this 
point.  It  is  best  to  err  on  the  safe  side  and  to  remove  in  all  cases 
the  loose  tissue  above  the  vessels  and  above  the  axillary  plexus  of 
nerves.  (13)  Having  cleansed  the  vessels,  we  ma}'-  proceed  more 
ra))idly  to  strip  the  axillary  contents  from  the  inner  wall  of  the 
axilla.  We  must  grasp  the  mass  to  be  removed  firmly  with  the  left 
hand,  and  pull  it  outward  and  slightly  upward  with  sufhcient  force  to 
j)ut  on  the  stretch  the  delicate  fascia  which  still  binds  it  to  the  chest. 
This  fascia  is  cut  away  close  to  the  ribs  and  serratus  magnus. 
(14)  When  we  have  reached  the  junction  of  the  posterior  and  lateral 
walls  of  the  axilla,  an  assistant  takes  hold  of  the  triangular  flap  of 
skin  and  draws  it  outwards  to  assist  in  spreading  out  the  tissues  which 
lie  on  the  subscapularis,  teres  major,  and  latissimus  dorsi.  The  operator, 
having  taken  a  different  hold  of  the  tumour,  cleans,  from  within  out- 
ward, the  posterior  wall  of  the  axilla.  Proceeding  in  this  way,  we  make 
easy  and  bloodless  a  part  of  the  operation  which  used  to  be  troublesome 
and  bloody.  The  subscapular  vessels  become  nicely  exposed  and  caught 
before  they  are  divided.  The  subscapular  nerves  may  or  may  not  be 
removed,  at  the  discretion  of  the  operator.  Kiister  lays  great  stress 
upon  the  importance  of  these  nerves  for  the  subsequent  usefulness  of 
the  arm  ;  we  have  not  as  yet  decided  this  point  to  our  entire  satisfac- 
tion, but  think  they  may  be  often  spared  to  the  patient  with  safety. 


854 


OPERATIONS  ON  THE  THORAX. 


(15)  Having  passed  these  nerves,  the  operator  has  only  to  turn  the  mass 
hack  in  its  normal  j^osition,  and  to  sever  its  connection  with  the  body 
of  the  patient  by  a  stroke  of  the  knife.  All  that  has  been  removed  is  in 
one  piece  (Figs.  292  and  293).  There  are  no  small  pieces  or  shreds  of 
tissue.  I  believe  that  we  should  never  cut  through  cancerous  tissues 
when  operating,  if  it  is  possible  to  avoid  doing  so.  The  wound  might 
become  infected  with  cancer,  either  by  the  knife  which  has  passed 
through  diseased  tissue,  and  perhaps  causing  everywhere  the  cancer- 
producing  agents,  or  by  the  simple  liberation  of  the  cancer  cells  from 
their  alveoli,  or  from  the  lymphatics.  The  division  of  one  lymphatic 
vessel  and  the  liberation  of  one  cell  may  be  enough  to  start  a  new 
cancer.  .  .   .   The  operation,  as  we  perform  it,  is  literally  an  almost 

Fig.  293. 


This  shows  the  continuous  whole  or  single  piece,  breast,  axillary  fat  and  glands, 
of  which  the  part  removed  should  consist.     (Halsted.) 

bloodless  one.  From  the  first  to  the  last  each  bleeding  point  is  stopped 
with  an  artery-forceps  as  quickly  as  possible.  "When  practicable,  the 
vessels  are  clamped  before  they  are  divided.  .  .  .  The  edges  of  the 
wound  are  approximated  by  a  buried  purse-string  suture  of  strong  silk. 
Of  the  triangular  flap  of  skin,  only  the  base  is  included  in  this  suture. 
The  rest  of  this  flap  is  used  as  a  lining  for  the  fornix  of  the  axilla.  The 
apex  of  this  flap  is  consequently  shifted  to  a  new  and  lower  position. 
The  axilla  is  never  drained,  and  invariably  heals  by  first  intention. 
The  uncovered  wound  often  heals  by  the  so-called  organisation  of  the 
blood-clot." 

C.  Long- continued  supervision  repeated  at  first  at  short  intervals. 
— The  patient  should  be  kept  under  skilled  supervision,  and  for  the 
first  few  years  an  inspection  of  the  scar  should  be  made  every  three  or 
four  months.  Any  localised  and  superficial  reappearance  in  or  near  the 
scar  should  at  once  be  attacked  widely  and  deeply  (p.  857) ;  operations. 
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wht'i'o  tlio  (liscaso  is  lixi'd,  involviiif,'  resection  of  one  or  nioro  ribs, 
it"  neetUul,  as  in  the  cases  to  which  I  have  nUiided  at  p.  872,  are  very 
rarely  to  be  advised. 

Fig.  294. 


■\. 


E,  S.,  ret.  54.  The  left  breast  had  been  removed  at  another  London  hospital 
in  February,  1899,  the  pectoralis  major  being  left  entire.  Recurrence  took  place 
in  the  scar  towards  the  end  of  the  same  year.  Patient  came  under  my  care  at 
Guy's  Hospital  with  a  scirrhus  of  the  right  breast,  the  existence  of  which  had 
been  known  for  three  months.  Both  sides  were  operated  upon,  simultaneously  by 
myself  and  Mr.  C.  T.  Hilton,  on  December  10,  1900,  both  pectorals  being  removed 
on  each  side.  On  the  right  side  I  found  it  possible,  by  extensive  undermining, 
to  drag  the  flaps  together,  the  three  larger  dots  on  each  side  showing  where  the 
stout  silver  wire  used  had  caused  slight  tissue-necrosis.  On  the  left  side  the 
above  step  was  impossible.  The  photograph  was  taken  on  January  3,  1901,  and 
Thiersch's  grafting  was  resorted  to,  on  the  left  side,  on  January  4.  The  amount 
of  elevation  which  can  be  regained  in  three  weeks  after  a  double  operation  is  also 
shown. 

There  are  still  a  few  points  of  much  importance  to  be  discussed 
before  the  subject  of  removal  of  the  breast  for  cancer  can  be  said  to 
have  been  dealt  with.     I  refer  to  such  points  as— (i.)   The  removal  of 
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both  breasts,  (li.)  The  value  of  'palliatwe  operations,  (iii.)  Operations 
for  reappearance  of  the  disease,  (iv.)  The  advisability  of  performing 
such  operations  as  amputation  at  the  shoulder-joint,  or  Berger^s 
amputation.  (v.)  Oophorectomy  for  inoperable  carcinoma  of  the 
breast. 

(i.)  Removal  of  both  Breasts. — It  occasionally,  though  rarely,  happens 
that,  as  in  the  case  shown  in  Fig.  294,  a  patient  comes  for  advice  with 
cancer  of  both  breasts.  By  some  operation  at  this  stage  has  been 
condemned  on  two  grounds — viz.,  its  certain  futility  and  its  additional 
severity.  In  my  opinion,  no  such  rule  can  be  laid  down.  Each  case 
must  be  considered  by  itself.  The  following  are  the  chief  points 
which  will  guide  in  a  decision.  First  and  foremost,  the  surgeon  must 
decide  whether  the  growth  is  a  primary  one  on  both  sides,  or  whether 
on  one  side  it  is  secondary  to  the  other.  In  the  latter  case  the  disease 
is  so  widespread  that  operation  is  not  to  be  recommended.  In  the 
former,  if  there  be  no  evidence  of  visceral  or  secondary  deposits  (beyond 
any  in  the  axillae),  operation  may  be  recommended  if  the  patient's  age 
and  vitality  be  favourable.  And  here  age  is  a  point  of  much  import- 
ance. If  the  patient  be  j^oung,  the  presence  of  bilateral  disease  is 
probably  a  sign  of  the  mischief  being  widespread,  and  operation  will 
be  useless. 

Wlien  operation  has  been  decided  upon,  the  question  will  arise  as 
to  whether  the  breasts  should  be  removed  simultaneously  or  no.  If 
possible,  the  two  breasts  should  be  removed  at  one  operation.  And  as 
the  operation  of  the  present  day  is  so  extensive  and  requires  such 
prolonged  care,  it  will  be  best  if  the  operation  is  done  simultaneously 
by  different  operators.  Such  a  step  much  diminishes  the  risk  and  also 
the  discomforts  of  the  patient,  especially  that  of  the  anaesthetic,  while, 
where  the  vitality  is  good,  the  shock  is  not  dangerously  increased. 
Extra  care  in  nursing  will  diminish  the  additional  trouble  entailed  by 
the  needful  restraint  of  both  arms.  But  no  fixed  rule  can  be  laid  down 
here.  Where  the  vitality  is  poor,  where  there  is  any  bronchitis,  where 
the  breasts  are  large  and  the  wounds  necessarily  extensive,  it  ma}^  be 
well  to  postpone  the  second  operation  for  two  or  three  weeks.  Where 
it  is  clear  that  the  operation  on  one  side  will  be  so  extensive  as  to  call 
for  Thiersch's  grafting,  this  may  indicate  the  advisability  of  removing 
the  breasts  by  two  operations. 

(ii.)  The  Value  of  Palliative  Operations. — Patients  occasionallj'-  come 
to  the  surgeon  asking  for  operation  under  conditions  which  make  it 
certain  that  any  benefit  given  by  surgical  interference  will  be  only 
temporary.  The  following  ma}^  be  among  the  reasons  that  arise  for 
consideration  :  {a)  Relief  from  pain,  which  otherwise  increases  daily ; 
the  misery  of  waking  every  day  to  the  consciousness  of  an  incurable 
disease ;  the  sometimes  loathsomeness ;  the  restlessness  for  cure  (Paget). 
(b)  Death  by  deposits  in  the  viscera,  these  being  unseen,  is  less  dis- 
tressing to  the  patient  than  death  by  the  original  disease  in  the  breast, 
which  is  always  under  her  eyes,  (c)  The  patient  may  have  special 
reasons  for  wishing  to  live  and  get  about  in  com^mrative  comfort  for  a 
year  or  so. 

Thus,  in  a  case  mentioned  by  Sir  B.  Brodie  {Lect.  on  Path,  and  Surg.,  p.  202),  he 
declined  at  first  to  operate  on  a  lady  with  a  scirrhus  of  the  breast  on  the  point  of 
ulcerating.      In  a  few  weeks  the  patient  returned,  begging  to  have  the  breast  removed, 


IJKMOVAL    OF    TIIK    BIIKAST.  857 

that,  her  life  bcino;  rcmlorcd  mmo  conifortaltle  and  act  ive,  slu;  iiiitrht  accompany  in  society 
an  only  ilaiij,'litor.  Tlio  operation  was  Hiiccessfully  performed,  and  at  tlie  end  of  two  years 
the  patient  died  of  secondary  pleuritic  clTusion. 

No  general  rule  can  be  laid  down  here.  Each  ease  must  be  decided 
on  its  own  merits.  ]^ut  the  following  cautions  may  not  be  superlluous. 
Especial  care  should  be  taken  in  these  cases  to  exclude,  as  far  as 
possible,  the  presence  of  metastatic  deposits.  If  these  are  certainly 
present  no  operation  should  be  performed.  The  patient's  general  con- 
dition and  vitality  must  be  suflliciently  good.  There  must  be  grounds 
for  honestly  supposing  that  the  local  disease  which  it  is  proposed  to 
attack  will  be  got  away  ;  otherwise  the  latter  condition  of  the  patient 
may  be  rendered  worse  than  the  first.  Again,  in  these  palliative 
operations  it  should  be  clearly  explained  to  the  patient  and  her  friends 
that  the  operation  will  only  be  palliative.  Some  patients,  and  especially 
the  friends  of  some  patients,  are  only  too  ready,  when  it  becomes 
evident  that  no  cure  is  possible,  to  forget  the  plain  and  honest  warning 
that  was  given,  and  to  place  the  entire  responsibility  on  tlie  surgeon. 
And  this  leads  up  to  one  more  point.  In  these  palliative  operations, 
and  in  all  doubtful  operations  for  cancer,  it  is  not  only  the  individual 
patient  that  has  to  be  considered  :  the  thoughtful  surgeon  will 
remember  the  effect  of  his  operation  on  many  other  potential  patients. 
Thus,  a  palliative  operation  or  an  extensive  operation  under  conditions 
doubtful  of  success  is  performed,  both  sides  of  the  question  having 
been  honestly  put  before  the  patient.  The  operation  is  not  per- 
manently successful,  as  was  fully  explained  might  be  the  case.  The 
want  of  permanent  success  becomes  known  to  a  circle  of  varying 
extent.  We  do  not  sufficiently  consider  what  effect  this  want  of 
success  has  on  other  patients  also  sufferers  from  cancer  of  the  bosom, 
but  quite  ignorant  of  the  conditions  in  Avhich  the  operation  referred  to 
was  performed,  in  leading  them  to  conceal  their  cancer,  at  the  time 
eminently  suited  to  operation,  until  the  most  favourable  opportunity 
has  passed  aw'ay. 

(iii.)  Operations  in  the  Case  of  Reappearance  of  the  Disease. — A  very 
poor  prospect  of  success  is  offered  here,  chiefly  because  the  disease 
proves  to  be  far  more  extensive  than  appears  to  be  the  case.  This 
is  especially  true  of  recurrence  in  the  axilla.  Such  conditions  as 
extensive  infiltration  of  the  skin,  either  by  shotty  nodules  or  by  the 
evidence  of  2)cau  d' orange  ;*  infiltration  of  the  glands  in  the  neck, 
evidence  of  visceral  deposits,  implication  of  the  axillary  vessels  and 
nerves,  prohibit  operation  absolutely.  In  my  opinion,  the  only  con- 
ditions which  justify  hopefulness  in  dealing  with  local  reappearance  are 
(i)  small  local  nodules  in  the  scar  or  the  axilla,  or  (2)  infected  areas  of 
larger  extent  occurring  in  cases  where  the  operation  performed  has 
been  a  limited  one,  and  not  on  the  wide  lines  which  have  been 
recommended  above.  And  the  chief  points  which  guide  me  are  the 
degree  of  mobility  and  the  size  of  the  reappearing  mass.  But  even 
where  tliese  and  other  points  appear  favourable,  the  real  extent  of  the 
disease,  the  facts  that  the  operation  has  now  to  be  performed  in  scar 
tissue  and  not  in  loose  fat,  and  that  the  anatomical  landmarks  are 
much  altered,   militate  greatly  against  success.     Local  reappearance 

*  Much  to  be  preferretl  to  our  coarse  Euglisli  expression,  "  pig-skin." 
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after  the  improved  operations  of  to-day  is  much  rarer,  but  it  does 
occur,  and  the  fact  that  in  these  cases  the  preceding  operation  has 
been  on  wide  lines  shows,  I  think,  that  here  the  disease  from  the  first 
has  had  an  extensive  hold  on  the  patient.  I  will  conclude  with  one  or 
two  hints.  If  the  recurrence,  though  local,  is  deeply  seated  in  the 
tissues  of  the  scar,  necessarily  scanty  after  removal  of  the  pectorals, 
I  believe  the  only  operation  likely  to  be  useful  is  partial  resection  of 
the  ribs,  as  in  the  cases  alluded  to  at  p.  872.  If  the  recurrence  is  in 
the  axilla  the  exploratory  incision  should  be  of  the  freest,  as  these  are 
just  the  cases  w^here  the  axillary  vein  may  be  easily  opened. 

Finally,  we  must  all  allow  that  the  only  real  treatment  for 
reappearance  of  the  disease  is  preventive.  It  is  only  by  operating, 
on  the  first  occasion,  on  the  widest  possible  lines,  and  in  the  most 
thorough  manner,  that  we  can  really  meet  recurrent  disease.  In  Mr. 
Watson  Cheyne's  weighty  words,  "the  patient's  chance  lies  in  the  first 
operation." 

(iv.)  Removal  of  the  Entire  Upper  Extremity  or  Amjmtation  at  the  Shoulder-joint  for 
Recurrent  Inoperable  Carcinoma. — These  operations  have  been  occasionally  performed 
with  the  object  of  giving  relief  to  the  agonising  pain  and  heavy,  oedematous,  swollen, 
immobile  state  of  the  limb  which  sometimes  is  seen  to  follow  implication  of  the  axillary 
vessels  and  nerves.  Any  hope  of  cure,  even  by  the  most  extensive  of  these  operations,  is 
quite  out  of  the  question.  Decided  relief  will  be  given,  but  it  will  not  be  unmixed  relief. 
Some  twenty  years  ago  I  amputated  at  the  shoulder-joint  in  a  case  of  this  kind.  Great 
relief  to  the  pain  was  given,  but  it  was  clear  to  me  that  during  the  five  months  which 
preceded  the  patient's  death  the  loss  of  one  hand  was  constantly  present  to  her.  If  any 
such  operation  be  performed,  it  should  be  on  the  lines  of  those  of  Berger(vol.  i.  p.  177), 
and  not  an  amputation  at  the  shoulder-joint,  in  which  the  incisions  may  pass  dangerously 
near  to  the  disease.  Mr.  Dent  brought  such  a  case  before  the  Medico-Chirurgical  Society 
{^Brit.  Med.  Journ.,  March  12,  1898). 

Here  the  left  breast  had  been  removed  in  a  woman  set.  53,  together  with  the  affected 
axillary  glands,  in  December,  1894.  In  September,  1896,  a  recurrent  nodule  was  removed 
from  near  the  scar.  In  October,  1897,  ^^^  patient  was  readmitted  with  a  recurrent 
ulcerating  growth  high  up  in  the  axilla.  The  arm  was  much  swollen  and  the  pain 
severe.  On  October  22,  1897,  the  upper  extremity,  scapula,  and  outer  two-thirds  of 
the  clavicle  were  removed  by  M.  Berger's  method,  with  a  few  modifications.*  The 
haemorrhage  did  not  exceed  two  or  three  ounces,  and  there  was  no  shock.  All  the 
diseased  parts  appeared  to  have  been  removed.  The  patient  made  a  rapid  recovery, 
and  great  relief  followed  the  operation.  But  in  March,  1898,  there  was  evidence  of 
secondary  deposits  in  the  liver,  and  the  patient  died  on  April  10,  1898. 

This  operation  is,  in  my  opinion,  scarcely  to  be  recommended.  It  is  palliative  only, 
and  the  relief  it  gives  is  temporary  and  obtained  only  at  great  cost.  It  certainly  should 
not  be  suggested  till  a  trial  has  been  made  of  the  a;-rays  (p.  S60).  Cases  causing  agonis- 
ing pain  from  involvement  of  the  brachial  plexus  are  extremely  rare.f  Swollen,  heavy, 
oedematous  limbs  are  moi'e  common,  though  also  rare.  In  such  cases  relief  can  almost 
always  be  given  by  elevation  of  the  limb  at  night,  aided  by  careful  bandaging  or  a  well- 
fitting  support  always  worn.  Very  rarely,  owing  to  the  patient's  neglect,  this  condition 
of  oedema  has  gone  so  far  that  recurrent  attacks  of  erysipelas  or  sloughing  are  present. 

*  Of  these  the  chief  was  cutting  the  anterior  flap  smaller  than  usual,  owing  to  the 
involvement  of  the  skin  in  the  axilla. 

f  Sir  W.  M.  Banks  gave  one  successful  case  (^Clinical  JVotcs,  p.  59).  By  dissecting  the 
subclavian  triangle  and  peeling  ofE  several  enlarged  glands  from  the  nerve  trunks,  relief 
was  given  to  the  previous  intolerable  pain.  Mr.  Sheild  {Diseases  of  the  Breast,  p.  419) 
has  had  an  equally  successful  case.  But,  as  a  rule,  the  nerve  trunks  are  in  these  cases  too 
much  embedded  in  the  deposits  to  admit  of  any  such  "  peeling." 
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Amputation  by  ncrt,'LT's  method  would  now  be  justitiable,  but  both  fiidefl  of  the  case  must 
be  clearly  put  before  the  patient.  And,  before  performing  such  an  operation,  I  should 
advise  exploration  to  see  if  it  were  jK)ssiblc  to  remove  the  disease  sufficiently  from  the 
axillary  vessels  and  nerves  to  allow  of  the  remainder  of  life  being  relieved  from  pain  at  a 
less  coat  than  loss  of  one  hand.  Division  of  the  brachial  plexus  high  up  in  the  neck, 
which  Mr.  Dent  suggests  might  be  considered  in  some  of  these  ca.ses,  would,  I  fear,  have  to 
be  carried  so  far  as  to  render  the  limb  useless.  Mr.  Dent  is  of  opinion  that  the  following 
would  be  favourable  hidiaitiom  for  the  above  operation  : — (i)  Previous  removal  of  the 
breast,  with  dissection  of  all  the  lymphatic  tissue  and  fascia  off  the  pectoralis  major,  a 
step  which  lessens  the  likelihood  of  mediastinal  infection.  (2)  Slow  growth  of  the  original 
tumour.  (3)  Slow  growth  of  the  reappearing  disease.  (4)  Limitation  of  the  growth,  so 
that  the  incisions  may  be  carried  wide  of  the  disease.  (5)  The  certainty  of  relieving  pain. 
"  Unless  the  pain  were  severe,  indeed  the  predominant  symptom,  the  oiieration  would 
hardly  be  taken  into  serious  consideration."  (6)  The  existence  of  a  foul  carcinomatous 
ulcer  high  up  in  the  axilla.  Mr.  Dent  gives  the  following  as  contra'nidicationx : — (i)  The 
probability  of  leaving  in  the  wound  the  cut  surface  of  any  part  of  the  carcinoma,  as 
leading  to  rapid  increase  and  fungation  of  the  growth.  (2)  The  involvement  of  the 
thoracic  wall.  (3)  The  presence  of  an  extensive  degree  of  carcinoma  c?t  c?<irfl.wp.  (4)  The 
more  obvious  contraindications  of  deposits  elsewhere. 

Mr.  Stanley  Boyd,  whose  energy  and  skilfulness  are  well  known,  has  also  advocated 
high  amputation  in  these  cases  (77;7Y.  Med.  Jouni.,  vol.  ii.  1900.  Oct.  20,  p.  1167).  Two 
instances  are  given.  In  one  amputation  was  performed  below  the  tuberosities  of  the 
humerus  in  January.  1900.  The  patient  could  get  about  afterwards  and  do  some  work  till 
three  weeks  before  her  death.  P'inally  the  stump  ulcerated,  death  taking  place  in  July, 
1900.  In  the  other  case,  amputation  was  performed  at  the  shoulder-joint  in  January,  1900. 
After  this  the  patient  got  about  more  easily.     In  April,  1900,  she  died. 

(v.)  Oophorcctiimij  in  Iiiojjerable  Carcinoma  of  the  Bread* — The  life  of  this  operation, 
as  of  several  others  in  late  years,  appears  to  me  likely  to  be  a  brief  one.  The  cases  are,  I 
think,  sufficiently  numerous  to  justify  the  following  conclusions.  While  the  operation 
has  in  a  certain  number  of  instances  produced  a  deciiledly  beneficial  result,,  these  cases 
have  not  been  numerous  ;  and  in  every  such  case  the  benefit  has  been  temporary  only. 
Thus  Mr.  Stanley  Boyd,  who  has  taken  up  the  matter  with  much  interest,  in  his 
paper  (Z?r;7.  jl/erf.  Jou)-n.,  1900,  vol.  ii.  p.  1 161)  has  collected  54  cases  and  divided  them 
into  two  groups — (a)  those  in  which  oophorectomy  seemed  to  produce  a  clear  and  decided 
effect,  such  as  shrinking  and  disappearance,  sometimes  rapid  and  even  temporarily  complete, 
of  all  the  reappearing  growths  in  the  skin  and  glands,  with  disappearance  of  pain  and 
swelling  ;  (J)  those  in  which  oophorectomy  had  little  or  no  effect.  Of  the  54  cases  thus 
classified,  Mr.  Boyd  finds  that  19  (35  per  cent.)  were  more  or  less  markedlj'  benefited, 
34  were  not  benefited  or  only  doubtfully  so,  and  one  died  of  exhaustion.  As  to  the 
duration  of  the  improvement,  when  present,  Mr.  Boyd  considers  that,  as  far  as  the  cases  as 
yet  available  for  drawing  conclusions  go,  in  the  majority  the  growths  reappear  or  begin 
again  to  increase  in  six  to  twelve  months.  It  is  interesting  to  note  '•  that,  with  one 
exception,  all  the  patients  who  had  certainly  passed  the  menopause  are  included  among 
the  failures."  And  it  must  be  remembered  that  this  operation  is  one  of  those  novelties  in 
practice  in  which  we  are  likely  to  hear  of  successes  chiefly.f    When  we  remember  that 


*  Whatever  be  the  fate  of  this  operation,  the  credit  of  suggesting  a  trial  of  it,  in  May, 
1896,  must  always  be  given  to  Dr.  Beatson,  of  Glasgow.  Speaking  in  a  discussion  on  "  The 
Treatment  of  Inoperable  Cancer"  (^Brit.  Med.  Joiirn.,  Oct.  25,  1902),  Dr.  Beatson, 
while  he  maintained  that  there  were  certain  cases  in  which  oophorectomy  was  of  service 
in  prolonging  life  and  lessening  suffering,  stated  that  he  had  never  claimed  for  it  any 
curative  power. 

f  In  Mr.  Stanley  Boyd's  paper  allusion  is  made  to  several  unsuccessful  cases,  of  which 
he  was  unable  to  give  the  full  notes,  Mr.  Bowreman  Jessett  QBrit.  Med.  Journ.,  vol.  ii. 
1900,  Oct.  20,  p.  1 191)  states  that  he  has  tried  oophorectomy  with  the  administration  of 
thyroid  extract  in  four  or  five  cases  of  inoperable  mammary  cancer,  but  in  none  was  there 
any  improvement.  In  April,  1900,  a  woman  was  sent  to  me  for  an  opinion  as  to  whether 
anything  further  could  be  done  for  recurrent  carcinoma  of  the  breast.    The  ovaries  had 
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oophorectomy  is  not  to  be  relied  i;pon  for  checking  the  haemorrhage  and  growth  of  uterine 
carcinoma,  it  is  probable  that  little  is  to  be  expected  from  this  operation  here.  And  it 
must  be  remembered  that,  whatever  temporary  benefits  the  operation  may  confer,  it  is 
liable  to  produce  certain  unpleasant  effects  of  its  own.  Finally,  it  is  to  be  noted  that,  in 
two  cases  referred  to  by  Mr.  Boyd,  oophorectomy  for  inoperable  carcinoma  of  the  breast  has 
been  fatal,  in  one  case  from  "  exhaustion,"  in  the  other  from  "  intestinal  matting."  While 
I  consider  that  the  benefits  of  oophorectomy  for  inoperable  carcinoma  of  the  breast  are  too 
uncertain,  and,  when  they  do  occur,  of  too  brief  duration  to  justify  the  operation,  to  those 
who  may  think  differently  I  would  urge — (i)  that  they  explain  the  matter  fully  and 
honestly  to  their  patient  and  her  friends,  and  leave  the  decision  in  their  hands  ;  (2)  if  the 
operation  be  performed,  every  atom  of  ovarian  tissue  must  be  removed.  As  pointed  out 
by  Mr.  Doran,  the  ovarian  ligament  is  sometimes  very  short,  and  may  contain  ovarian 
tissue  close  to  its  uterine  insertion. 

With  regard  to  the  relative  influence  of  oophorectomy  and  of  thyroid  extract  in 
producing  the  atrophy  which  sometimes  occurs,  opinions  differ.  Thus  Mr.  Boyd  {loe.  snjJra 
cit.')  writes  :  "  When  endeavouring  to  ascertain  the  result  of  one  mode  of  treatment  based 
upon  highly  theoretical  considerations,  it  is  surely  unwise  to  combine  it  with  another 
method  resting  on  still  more  shadowy  grounds.  I  have  consequently  never  given  thyroid 
until  satisfied  that  the  oophorectomy  was  failing  in  its  effect.  Then  I  have  given  it,  but 
without  obvious  benefit  ;  on  the  contrary,  it  has  sometimes  seemed  to  have  a  damaging 
effect."  On  the  other  hand,  Dr.  Herman  ("  Four  Cases  of  Recurrent  Mammary  Cancer 
treated  by  Oophorectomy  and  Thyroid  Extract,"  Brit  Med.  Joh7-)i.,  Oct.  20,  igoo,  p.  1167) 
observed  that  Mr.  Boyd's  table  comprised  17  cases  in  which  oophorectomy  seemed  to  have 
favourably  influenced  the  course  of  cancer.  Of  these  12  had  been  given  thyroid  extract. 
There  were  21  in  which  no  benefit  had  followed,  and  only  5  of  these  had  had  thyroid. 
This  looked  as  if  the  thyroid  extract  had  something  to  do  with  the  result. 

X-ray  Treatment  of  Malignant  Disease:  some  Conclusions. — While 
the  number  of  cases  which  have  been  reported  with  sufficient 
accuracy  and,  still  more,  after  a  sufficient  interval  has  elapsed  are  too 
few  to  enable  us  to  draw  man}'  reliable  conclusions,  we  have  sufficient 
knowledge  before  us  to  be  certain  that,  with  further  experience  in 
propedy  selected  cases,  greater  results  will  be  achieved. 

(A)  Carcinoma. — To  take  the  case  of  persistent  carcinoma  mammaj 
first,  as  the  one  in  which  this  method  will  be  chiefl}'  employed : — 
Relief  from  pain  is  a  prominent  feature.  Haemorrhages  and  discharge 
are  decidedly  lessened,  and,  in  a  certain  proportion,  ultimatel}'  cease. 
Dermatitis  is,  within  certain  limits,  a  desirable  feature  of  a:-ray  treat- 
ment (Grubbe,  Med.  Rec,  Nov.  i,  1902).  Even  in  the  hopeless  cases  the 
a;-ray  treatment  prolongs  life,  makes  the  patient  more  comfortable,  and 
the  last  hours  more  free  from  pain.  The  treatment  is  most  likely  to 
fail  in  cases  where  the  patient  is  young,  the  persistence  large  in 
amount  and  active  in  its  progress,  and  on  the  other  hand,  when  much 
dense  fibrous  tissue  is  present.  The  method  may  be  harmful  (a)  by 
stimulating  the  rate  of  growth,  perhaps  by  the  employment  of  too  weak 
treatment,  {/3)  by  too  rapid  destruction  of  large  areas  and  flooding  the 
system    with    toxins  (Leonard,    Philadelphia   Med.    Joiirn.,    Feb.    14, 

1903)- 

My  readers  will  be  glad  to  have  the  following  opinion  from  Mr.  Pearce 
Gould  on  the  above,  as  he  writes  (September,  1905)  with  the  weight 
of  an  established  authorit}' :  "I  quite  agree  with  what  you  have  written, 
but  I  should  add  one  or  two  further  points,     (i)  Ulceration  of  scirrhus 

been  removed  without  any  benefit.  The  patient  in  describing  her  case,  in  answer  to  the 
question  as  to  the  result  of  the  oophorectomy,  said,  "  I  could  see  the  cancer  growing  day 
by  day  as  I  lay  in  bed  after  the  removal  of  the  ovaries." 
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inaiuinu'  is  vtiy  often  arrested,  loul  ulcers  become  cleim,  uiid  in  iiiiiny 
instimces  the  ulcers  heal  up.  (irowth  is  held  in  check,  or  partially,  or 
in  some  cases  wholly,  disappears.  I  have  seen  many  examples  of  each 
of  these  three  results;  e.g.,  I  have  seen  an  extensive  absolutely  fixed 
growth  in  the  breast  become  so  nmch  loosened  and  free  from  the  chest 
walls,  that  it  became  a  suitable  case  for  excision,  and  the  operation  was 
satisfactorily  accomplished. 

(I>)  "  Kpithelioma  oftonj^ueand  moutli  in  my  experience  is  not  bene- 
fited, and  I  have  only  once  or  twice  seen  marked  good  in  the  secondary 
epithelionnitous  growths  in  cervical  glands.  In  one  case  of  a  large,  deep 
ulcer  threatening  to  open  into  the  deep  vessels  of  the  neck,  rapid  healing 
occurred  under  the  rays,  and  the  })atient  died  from  another  effect  of  the 
disease,  broncho-pneumonia.  In  another  case  glandular  gr(nvths  have 
been  held  in  check,  and  have  very  distinctly  lessened  in  size;  but,  as  a 
rule,  the  treatment  is  very  disappointing  in  these  cases. 

"  I  have  seen  two  or  three  very  striking  results  in  carcinoma  recti. 
In  one,  a  large  fungating  recurrence  after  excision  entirely  disappeared, 
and  the  man  is  leading  an  active  life  and  in  good  general  health.  In 
another,  a  doctor,  who  was  laid  aside  from  practice  entirely  for  six 
months,  got  rid  of  his  locum  tcnens  and  resumed  all  his  work  in  a  busy 
practice. 

"We  Iiave  had  two  cases  of  those  big  cedematous  arms  from  secondary 
supraclavicular  growth  in  which  the  change  has  been  so  great  that 
oedema  has  disappeared,  and  the  women  have  resumed  work." 

Thomas's  Method  of  Renioral  of  Innocent  Mannnunj  Tumours. — As  fibro-aiU'iiomata  are 
far  from  uncommon,  and  as  any  scar  on  the  breast  is  much  deprecated  by  young  women, 
this  operation,  which  Dr.  GaiUard  Thomas,  of  New  York,  introduced  in  1882,  ma}'  be  made 
use  of  when  a  patient  especially  deprecates  a  scar  on  the  bosom  itself.  An  incision  is 
made  exactly  following  the  groove  between  the  skin  of  the  lower  half  of  the  breast  and 
that  of  the  chest.  On  reaching  the  muscles,  the  breast  is  dissected  from  them  sufficiently 
to  allow  of  its  being  turned  upwards  so  as  to  expose  its  posterior  aspect.  A  straight  cut 
is  then  made  through  this  over  the  tumour,  and  the  latter  removed.  The  gland  is  tlien 
replaced.  Aseptic  precautions  must  be  employed  and  adequate  drainage  provided..  The 
scar  is  invisible  save  when  a  free  incision  has  to  be  made — e.g.,  for  a  fibro-adenoma  high 
up  in  the  breast ;  the  ends  of  it  then  show. 

Owing  to  the  excellent  results  and  very  trivial  ultimate  disfigurement  which  the 
ordinary  method  of  removing  fibro-adenomata  affords,  that  of  Dr.  Thomas  will  very  rarely 
be  called  for.  Further,  as  Mr.  8heild  writes  [Diseases  of  the  Breast,  p.  213)  :  "  While 
excellent  in  theory,  this  operation  is  not  always  easy  in  practice,  and  its  adoption  will  a 
good  deal  depend  upon  the  position  and  mobility  of  the  tumour.  I  have  performed  the 
operation  on  two  occasions.  The  first  was  simple,  since  the  tumour  was  easily  reached 
from  below.  In  the  second  case  the  growth  was  unexpectedly  adherent,  and  I  experienced 
great  difficulty  in  its  removal  and  also  in  the  checking  of  haemorrhage.  Both  cases  did 
well,  and  the  resulting  scar  was  hardly  visible.  The  difficulties  of  the  second  case,  however, 
would  deter  me  from  again  performing  the  operation  unless  in  a  very  accessible  and 
movable  tumour." 
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PARACENTESIS    AND    INCISION    OF    THE    CHEST. 

Indications  for  interference  in  pleuritic  effusions.  Before  interfering 
operatively,  the  surgeon  lias  two  points  to  consider  :  I.  Whether  fluid 
is  present.  II.  Whether  it  is  purulent  or  not.  Space  will  only 
allow  of  my  dealing  with  the  second  of  these  points. 

II.  Is  the  fluid  purulent  or  not.  If  pus  is  present  it  is  very 
rarely  absorbed ;  it  may  burst  into  the  lung,  may  burrow  about, 
making  its  way  externall}^  causing  hectic,  caries,  and  lardaceous 
disease. 

A.  Exploratory  puncture.  A  large  hypodermic  syringe  and  needle 
should  be  used,  absolutely  sterile,  pervious,  and  the  needle  sufl&ciently 
long  and  not  too  flexible.  The  timely  use  of  this  ma}'  save  much 
delay.  A  grooved  needle  should  never  be  trusted  to.  It  is  readily 
plugged  by  a  pellet  of  fat,  and  thick  pus  wall  not  flow  along  it. 

B.  Presence  of  pyrexia  and  hectic.  This  is  not  always  reliable. 
Fallacies  :  (a)  The}'  may  be  absent,  or  little  marked,  in  empyema, 
especially  in  long-standing  cases,  the  alteration  of  the  pleura  or  the 
degree  of  tension  preventing  absorption.  Occasionally  the  disease  is 
latent  for  many  months,  (b)  Well-marked  pyrexia  may  be  present  in 
serous  effusions. 

C.  The  aspect  of  the  patient.  The  tint  is  often  anaemic  and  earthy 
in  long-standing  emjiyema,  and  the  finger-ends,  especially  in  children, 
clubbed.  "  If  a  child  be  seen  with  general  pallor  and  finger-clubbing, 
one  ought  to  think  of  empyema  rather  than  of  the  other  causes  of 
clubbing — viz.,  chronic  bone  disease,  bronchiectasis,  and  congenital 
heart  disease  "  (Barlow). 

D.  Age.     Empyema  is  common  in  children  and  young  adults. 

E.  Rigors.  These  are  often  slight,  irregular,  and  may  occur  only 
towards  evening.     In  children  they  are  often  absent  throughout. 

F.  Any  preceding  disease.  Empyema  is  not  unfrequently  seen  after 
pneumonia,  scarlet  fever,  measles,  childbirth,  pyaemia,  small-pox,  and 
especially  tyj)hoid  fever.  The  onset  is  most  insidious  and  often  over- 
looked. If  a  patient  during  convalescence  seems  to  go  back,  loses  his 
appetite,  any  embarrassment  of  the  breathing  must  be  at  once  looked 
for,  and  empyema  suspected. 

G.  (Edema.     This  is  often  absent,  though  pus  is  present. 

H.  Other  signs,  especially  in  children,  must  be  remembered — viz., 
unexplained  and  obstinate  diarrhoea,  emaciation,  &c. 
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Treatment  of  Non-pxuriilent  Serous  Efruaions. — (Question  of"  opera- 
tion, li  medical  treatiiieiit — cy.,  absc^rbeiits  and  diuretics,  counter- 
irritation,  dry  nutritious  diet,  iVc. — fail,  two  questions  arise:  (A)  What 
is  the  (laiKjcr  of  Icariiuj  the  fluid  /     (B)  ]Vhat  in  tJie  risk  of  paracentesis  I 

(A)  Danger  of  Icarintj  the  fluid. 

1.  There  is  the  I'isk  of  sudden  death  when  a  large,  quiet  effusion 
persists.* 

Dr.  Moxon  showed  that  the  effect  of  the  effusion  varied  with  the  side 
affected.  Thus  an  effusion  into  the  right  chest  not  only  pushes  the 
heart  over  to  the  left,  but  also  compresses  tlie  right  auricle,  and  so 
shuts  off  blood  from  the  heart,  thus  tending  to  produce  syncope  from 
cardiac  anaemia.  Effusion  on  this  side  also  tends  to  make  lateral 
pressure  on  the  inferior  vena  cava,  which  is  the  more  readily  bent 
over  as  it  has  just  passed  through  a  rigid  ring.  Effusion  into  the 
left  chest  drives  the  heart  over  to  the  right,  and,  pressing  on  the  left 
auricle,  distends  the  right  side  of  the  heart,  by  impeding  the  passage 
of  the  blood  into  the  left  ventricle,  and  thus  tends  to  bring  about 
syncope  from  cardiac  plethora.  There  is  also  a  tendency  for  the  right 
lung  to  become  oedematous,  owing  to  its  being  engorged  with  blood. 

2.  The  lung  may  become  more  and  more  tied  down  by  adhesions — 
e.g.,  when  much  lymph  has  formed. 

3.  The  sound  lung  may  become  engorged,  especially  if  the  patient  is 
submitted  to  a  chill. 

4.  There  is  the  risk  of  slow  pus-formation,  especially  in  a  patient 
much  let  down,  where  the  effusion  is  secondar}'  to  some  other  disease, 
and  where  there  is  the  history  of  a  chill. 

(B)  llie  risks  of  paracentesis. 

I.  Shock.  This  is  especially  probable  in  delicate  patients  with  a 
nervous  dread  of  the  operation.  2.  Syncope.  A  special  cause  of  this 
is  perhaps  alteration  of  the  position  of  the  heart  and  large  vessels  by 
removal  of  the  supporting  fluid.  3.  Embolism  from  detachment  of 
clots  in  the  pulmonary  veins.  That  this  is  a  real  risk  is  shown  by  a  case 
of  Sir  B.  Foster's  in  which  clots  dislodged  from  the  right  pulmonar}- 
veins  caused  embolism  of  both  renal  and  iliac  arteries,  with  a  fatal  result 
from  albuminuria,  suppression  of  urine,  and  gangrene.  Both  2  and  3 
may  perhaps  be  prevented  by  not  drawing  off  all  the  fluid,  and  drawing 
it  oft'  slowly.  4.  Oedema  of  the  lung.  This  is  an  undoubted  danger. 
Shortly  after  the  tapping  (the  ett'usion  being  usually  a  large  one),  urgent 
dyspnoea  comes  on  with  frothy,  serous  expectoration  rich  in  albumen. 
Death  usually  takes  place  in  about  twenty-four  hours.  Dr.  Duffin's 
explanation  of  this  is  probably  the  correct  one.  The  compressed  lung, 
after  the  removal  of  a  large  eftusion,  corresponds  to  a  limb  after  the  use 
of  Esmarch's  bandage — i.e.,  the  vaso-motor  nerves  are  paralysed  :  thus, 
when  the  lung  expands,  sudden  stress  is  thrown  on  toneless  vessels  ; 
hence  the  transudation  of  sero-albuminous  fluid,  equivalent  to  the 
oozing  so  common  after  removal  of  the  bandage. 

Indications  for  Paracentesis  in  Non-purulent  Effusions. 

I.  Threatened  failure  of  the    heart's  action,  shown  by  the  failing 

*  I  think  it  is  Dr.  Clifford  Allbutt  who  records  the  case  of  a  girl  who  had  been  brought 
to  Addenbrooke's  Hospital  with  a  large,  quiet,  serous  effusion.  Having  got  out  of  the 
cart  which  had  brought  her,  she  was  walking  slowly  across  the  green  in  front  of  the 
hospital,  when,  without  a  cry  or  a  stagger,  she  was  seen  to  fall  dead. 
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pulse,  the  extremities  growing  cold,  &c.  2.  In  all  cases,  and  at  any 
date,  when  the  fluid  is  so  copious  as  to  compress  the  opposite 
lung.  The  base  of  this  should  be  carefully  watched,  and  any  expec- 
toration noted.  3.  In  all  cases  where,  with  a  large  effusion,  there 
have  been  one  or  more  attacks  of  orthopnoea.  Relief  will  be  most 
emphatically  called  for  when,  with  this  histor}',  the  patient  lives 
some  distance  ofl",  when  he  is  no  longer  3'oung  and  the  chest  no  longer 
yielding,  or  when  the  opposite  lung  is  at  aU  oedematous.  4.  In  all 
cases  in  which  a  pleuritic  efi'usion,  occupying  half  one  pleural 
cavity,  has  existed  three  or  four  weeks,  and  shows  no  sign  of 
progressive  absorption. 

Paracentesis  for  Serous  Effusions. — The  site  of  puncture.  This 
is  decided  by — (i)  Physical  signs.  (2)  The  result  of  the  exploring 
needle.  Common  sites  are — (a)  The  sixth  space  in  front  of  the 
posterior  axillary  fold,  a  spot  which  has  the  advantage  of  being  thinly 
covered,  and  where  the  ribs  are  well  apart.  (b)  In  the  seventh, 
eighth,  and  ninth  space  behind,  in  the  scapular  line.  The  eighth 
space  is  here  very  frequently  used. 

The  patient  having  been  turned  somewhat  over  on  to  his  sound  side, 
if  he  can  bear  this,  and  brought  to  the  edge  of  the  bed,  or,  if  he  must 
be  raised,  so  supported  that  he  can  be  readily  lowered  in  case  of 
faintness,  the  surgeon,  having  seen  that  the  spot  chosen  for  puncture 
is  sterilised,  and  that  his  aspirator  is  thoroughly  clean  and  in  good  work- 
ing order,  fixes  his  nail  just  above  the  lower  rib,  and,  holding  the 
needle  so  that  it  cannot  penetrate  too  deepl}',  plunges  it  straight  into 
the  pleural  cavity,  and  then  brings  it  into  connection  with  the  vacuum. 
If  the  skin  is  very  thick,  and  the  needle  slender,  it  is  well  just  to  make 
a  puncture  with  a  scalpel's  point.  In  either  case  it  is  the  skin  wound 
which  pains. 

The  following  practical  points  should  be  remembered  :  (i)  Not  to 
catch  the  needle  on  a  rib,  a  mistake  which  is  easy  when  the  ribs  are 
close  together.  (2)  To  be  sure  and  enter  the  chest  cavity,  a  thickened 
pleura  or  false  membranes  sometimes  interfering  with  this.  (3)  To 
avoid  injury  to  the  lung,  by  not  plunging  the  needle  in  too  deeply,  or 
by  guarding  the  point  when  it  has  entered.  Usually  the  lung  is  at  a 
considerable  distance,  but  when  the  collection  is  a  localised  one  this 
accident  may  easily  take  place.  (4)  The  fluid  should  not  be  drawn  off 
too  quickly  or  completely;  if  successive  vacua  are  required,  the  later 
exhaustions  should  not  be  too  complete.  The  patient  should  always  be 
warned  against  making  any  sudden  movement  or  a  deep  inspiration. 
If  the  flow  stops  suddenly,  it  may  be  due  to  a  kink  in  the  tube,  or 
to  a  pellet  of  lymph  jjlugging  the  needle.  The  flow  should  always 
be  stopped  at  once — (a)  if  the  patient  faints,  this  being  due  sometimes 
merely  to  the  withdrawal  of  a  large  amount  of  fluid,  sometimes  to 
the  consequent  displacement  of  viscera;  (h)  if  any  blood  suddenly 
appears  in  the  fluid,  this  coming  usually  from  the  rupture  of  vascular 
adhesions,  more  rarely  from  a  wound  of  the  lung ;  (c)  if  an  irritating 
cough  is  set  up,  this  being  due  sometimes  to  the  unfolding  of  a 
temporarily  compressed  lung. 

When  the  needle  is  withdrawn,  the  j)uncture  should  be  at  once  closed 
with  collodion  and  iodoform. 

On    the  question  of  anaesthesia  or  local   analgesia    the  remarks  at 
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pp.  652,  868,  blioulcl  he  iflcrit'cl  to.    As  a  rule,  the  jjiiiu  is  su  iiioiiientary 
that  these  are  not  needt'uL 

Incision  of  tho  Chest  for  Serous  EflTusions. — Tliis  is  indicated 
in  ci'itain  cases  of  h)n^-stan(lin{^'  ctrusion  where  paracentesis  has  heen 
perturnied  more  than  once,  and  has  on  each  occasion  been  followed  by 
rapid  recollection  ol"  the  Huid.  Several  successful  cases  have  been 
recorded,  two  striking  ones  described  by  Dr.  Samuel  West  {Brit.  Med. 
Joiirn.,  1898,  vol.  i.  p.  494),  in  which  the  fluid  had  been  present  for 
twelve  and  fifteen  months  respectively.  The  first  case  was  quite  cured  ; 
the  second  patient  at  the  date  of  publication  still  had  a  sinus,  but 
was  otherwise  in  good  health  and  able  to  earn  his  living.  A  warning 
is  needed  here — as  to  the  great  risk  of  a  sinus  following  and  thus 
infection,  especially  where  the  chronic  effusion  is  tuberculous,  an 
incision  being  here  a  very  risky  step.  Mr.  Godlee  (Diseases  of  the 
CJicst,  with  Dr.  Fowler,  p.  596)  is  emphatic  upon  this  point :  "  The 
surgeon  is  often  asked  to  open  these,  especially  if  the  Huid  has  become 
sliglitly  turbid.  My  experience  is  that  if  this  be  done,  the  fatal  conclu- 
sion is  hastened.  Such  patients  are  able  to  get  along  ver}'  well  with  a 
very  considerable  collection  of  fluid  in  the  chest ;  but  when  a  free 
opening  is  made,  they  become  much  more  short  of  breath,  and,  as  the 
discharge  is  copious  for  a  long  time,  it  is  very  likely  that  septic 
organisms  will  be  allowed  to  enter.  This  is  the  beginning  of  the  end. 
I  have  in  a  few  tubercular  cases  which  were,  so  to  speak,  halfway 
between  serous  effusions  and  empyemata,  given  considerable  relief  by 
inserting  two  cannulse,  one,  in  front,  made  to  communicate  by  a  tube 
with  a  large  bottle  of  sterilised  boric  lotion,  the  other,  far  back,  being 
put  in  communication  with  the  syphon  or  bottle  aspirator.  The  fluid 
was  slowly  exhausted,  and  its  place  taken  by  the  boric  lotion.  As  soon 
as  the  latter  flowed  quite  clear  into  the  bottle,  the  anterior  cannula  was 
removed,  and  as  much  as  possible  was  exhausted  from  the  chest.  This 
appears  sometimes  to  diminish  very  considerably  the  rapidit)'^  of  the 
reaccumulation.  Possibly  other  fluids,  such  as  tincture  of  iodine  and 
water,  might  prove  more  efiicacious." 
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The  frequency  of  this  in  children*  has  been  already  alluded  to. 

At  this  time  of  life  the  prognosis  is  good,  as  the  lungs  are  more 
likely  to  be  free  from  morbid  changes.  The  formation  of  pus  may  be 
very  rapid  at  this  early  stage  of  life,  pus  being  present  by  the  fourth, 
fifth,  or  seventh  day.  The  importance  of  this  is  considerable.  Thus 
— (a)  the  pleura  is  soon  altered,  thickened,  and  less  prone  to  heal ; 
(b)  the  lung  becomes  tied  down ;  (c)  the  drainage  tube  is  readily 
blocked ;  (d)  subdivisions  may  form  in  the  cavity,  and  so  thorough 
drainage  and  obliteration  are  rendered  difficult. 

Another  important  point  is,  that  pus  in  the  pleural  cavity  is 
frequently  localised  and  encysted  in  children.  This  is  not  uncommon 
in   the  middle  third  of  the  thorax,   the    j)U8  being  limited  above  by 

*  Out  of  forty-four  and  sixteen  consecutive  cases  of  pleuritic  effusion  at  Great  Orniond 
Street,  Sir  T.  Barlow  found  twenty-seven  and  fourteen  to  be  purulent. 
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adhesions,  and  below  by  the  fixing  of  the  lower  lobe  to  the  chest  wall.* 
Thus,  at  this  spot  loud  bronchial  breathing  and  modified  resonance 
may  be  present.  Finally,  in  children  small  multiple  collections  are 
not  uncommon. 

The  surgeon  will  very  likely  be  asked  the  question  whether  the  pus 
need  be  withdrawn,  and  if  it  will  not  be  gradually  absorbed.  The 
chances  of  this  are  extremely  small,  and  the  risks  of  leaving  it  very 
great.  Tbey  are — (a)  external  perforation,  leading  to  the  unfavourable 
results  of  insufficient  drainage,  caries,  and  amyloid  disease.  The  most 
likely  sites  are — in  front,  above,  and  below  the  nipple;  antero-laterally, 
in  the  fifth  sjoace,  just  outside  the  rib  cartilages,  (b)  Lung  perforation, 
leading  to  gangrene  and  hectic,  (c)  Tuberculosis,  an  old  emj^yema, 
even  if  caseated  and  inspissated,  being  infective,  (d)  The  empyema 
may  also  bui'st  into  the  oesophagus  or  pericardium.  In  other  cases  it 
has  been  known  to  track  downwards  behind  tbe  diaphragm  and  give 
rise  to  a  lumbar,  gluteal,  or  even  a  psoas  abscess.  In  such  cases 
pulsation  of  the  swelling  has  been  o])served,  synchronous  either  with 
respiration  or  with  the  heart-beat. 

Treatment  of  Empyema. 

A.  Simple  Piincture  with  Aspirator  or  Fine  Trocar. — This  is 
seldom  curative.  The  cannula  will  entirely  fail  to  remove  the  floccu- 
lent  or  fibrinous  masses  which  are  often  present,  and  the  existence 
of  which  we  have  no  means  of  foretelling  (p.  867).  Aspiration  will 
certainl}'  need  repetition ;  this  is  a  fertile  source  of  the  need  of 
resection  of  ribs  later.  Aspiration  is  only  justifiable  in  a  few  condi- 
tions— (a)  in  bilateral  empyemata  ;  (b)  if  the  patient  is  very  young  or 
very  timid ;  (c)  if  the  collection  is  \evy  small  or  multiple  ;  (d)  in  advanced 
phthisis  or  pyaemia ;  {e)  as  a  temporary  or  palliative  measure  in  malig- 
nant disease,  or  in  old  and  feeble  patients.  Patients  thus  treated 
should  be  watched  for  some  time.  In  a  few  cases  preliminary  aspira- 
tion is  to  be  strongly  recommended,  namely,  in  large  empyemata  of  the 
left  side  where  the  heart  is  displaced.  B}'  aspiration,  twenty-four  or 
forty-eight  hours  before  the  chest  is  ojiened,  the  danger  of  syncope 
(which  may  be  fatal),  arising  from  sudden  displacement  of  viscera,  may 
thus  be  averted. 

B.  Sub-aqueous  Drainage. — This  method,  formerly  much  in  use,  is  now  rarely 
seen.  One  end  of  a  long  piece  of  india-rubber  tubing  is  introduced  through  a  large 
cannula  into  the  chest,  while  the  other  end  dips  into  some  antiseptic  solution. 
Adrantages :  (i)  The  method  is  simple  and  little  painful.  (2)  The  tube  is  usually 
well  tolerated,  and,  if  secured,  follows  the  movements  of  the  patient.  (3)  The  drain- 
age can  be  made  gradual  and  adapted  to  the  expansion  of  the  lung.  (4)  It  is  readily 
converted  into  a  syphon  for  washing  out  the  chest.  I  look  upon  this  last  as  of  very 
doubtful  advantage,  believing  that,  if  the  pus  is  foetid,  a  free  opening  should  be  made 
at  once,  and  that  washing  out  the  chest  is  always  risky,  and  meddlesome,  and  uncalled 
for  when  the  pus  is  sweet.  The  disadvantages  are — (i)  The  tube,  necessarily  small,  is 
easily  blocked.  (2)  Ulceration  soon  takes  place  around  the  tube,  and  thus  air  enters, 
or  the  tube  slips  out.  It  is  allowable  in  children,  or  in  very  nervous  patients,  where 
the  collection  is  neither  great  nor  of  long  standing,  and  the  lung  will  therefore  be  able 
to  expand  gradually. 

*  While  the  commonest  form  of  localised  empyema  is  that  lying  between  the  lung  and 
costal  plevira,  two  others  may  be  met  with  :  that  between  the  diaphragm  and  the  lung, 
and  the  variety  situated  between  two  lobes  or  between  the  lung  and  mediastinum. 
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C.  Incision. — 'I'his,  with  wry  lew  exceptions,  is  the  h»st  nnithod. 
Its  ch'wi'  lulvniita^'es  iiro  the  free  drninnge  which  it  ^'ives  mid  the  fiicili- 
ties  for  washing,'  out  tlie  pleural  cavity  if  this  is  recpiired,  (/Z///.'  infra). 
Altlu)iigh  the  method  ot  simple  incision  has  met  with  coiisiderahle 
success,  yet  in  most  eases,  nowadays,  a  piece  of  rih  is  resected  as  well. 

The  chief  adnintiKjes  of  this  are  as  follows  : — (i)  Perfectly  free  drain- 
age is  provided  for,  since  the  largest  sized  drainage-tuhe  can  be  used, 
and  there  is  no  longer  the  fear  of  compression  of  the  tuhe  by  closely 
placed  ribs.  (2)  Tlie  aperture  is  large  enough  to  allow  the  surgeon  to 
thoroughly  explore  the  cavity  with  iiis  finger.  Its  extent  and  tlie 
characters  of  its  walls  nniy  thus  be  gauged,  ami  furtJier  valual)le  infor- 
nuition  at  times  obtained — e.g.,  a  case  of  pycemia  under  Sir  \V.  Savory, 
in  which  a  distended  pericardium  was  felt  through  an  opening  in  the 
left  i)leura.  This  was  opened  through  the  same  wound,  and  twenty- 
four  t)uncesof  pus  evacuated  {Path.  Soc.  Trans.,  1884).  (3)  The  large 
masses  of  fibrinous  lymph  so  often  found  lining  the  cavity  can  be  easily 
removed  by  the  finger  and  a  scoop,  and  prolonged  discharge  perhaps 
thereby  prevented.  Where  such  masses  are  present  the  empyema  is 
very  frequently  due  to  the  pneumococcus,  and  especially  requires 
early  and  complete  evacuation.  Such  empyemata  are  common  in 
children,  and  while  sometimes  of  a  mild  type,  are  always  liable  to  cause 
serious  complications,  e.g.,  pericarditis  or,  more  remotely,  peritonitis 
and  arthritis.  It  is  the  large  masses  mentioned  above  which  especially 
call  for  a  free  opening  and  removal  of  a  rib,  for  if  retained  they  not  only 
prevent  complete  evacuation,  but  are  sources  from  which  further  invasion 
by  the  cocci  or  their  toxins  may  take  place. 

The  disadvantages  are,  that  the  operation  is  more  prolonged,  and  also 
somewhat  more  difficult,  than  simple  incision. 

There  are  practically  no  disadvantages  as  regards  the  effect  on  the 
rib  itself,  for  new  bone  formation  is  generall}'  quite  rapid  enough,  and 
caries  and  necrosis  are  almost  unknown.  Removal  of  a  piece  of  rib  is 
then  to  be  recommended,  except  where  the  necessary  appliances  are  not 
to  hand,  or  the  condition  of  the  patient  forbids  any  but  the  shortest 
possible  operation. 

The  question  will  occasionally  arise  whether  a  single  or  a  double 
opening  is  required.  A  single  opening  is  usually  sufficient  in  children 
and  in  young  adults,  especially  where  the  history  is  a  recent  one.  The 
sites  usually  chosen  are  the  seventh,  eighth,  or  ninth  space  in  the 
posterior  axillary  line,  or  in  the  same  spaces  just  outside  the  line  of  the 
angle  of  the  scapula.  In  adults  the  chief  part  of  the  opening  should 
be  anterior  to  the  latissimus  dorsi,  an  incision  through  a  well  developed 
muscle  having  certainly  the  risk  of  causing  oozing  afterwards,  which 
may  be  very  serious  in  a  weakly  patient.  Hutton  (Brit.  Med.  Journ., 
vol.  ii.  1898,  p.  1321)  recommends  incision  over  the  sixth  rib  in  the 
mid-axillary  line,  because  (i)  this  is  the  last  point  to  which  the  lung 
expands  ;  and  (2)  it  is  more  comfortable  to  the  pati<!nt.  A  double 
opening  is  very  occasionally  required — e.g.,  in  very  large  cavities  in 
adults  when  the  pus  is  foetid  ;  when  the  case  is  of  very  long  standing ; 
when  the  pus  is  pointing  high  up  and  anteriorly,  and  thus  the  drainage 
is  inadequate.  The  best  instrument  to  cut  upon  in  making  the  counter- 
operation  is  a  stout  silver  probe.  To  this  a  drainage-tube  can  be 
attached  by  silk,  and  easily  drawn  into  place. 
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The  chief  points  of  importance  in  the  operation  are  the  following  : 
Amongst  the  first  will  arise  the  question  of  giving  an  anaesthetic. 
Speaking  from  an  experience  of  over  forty  cases,  I  believe  that  an 
anaesthetic  may  be  safely  given  in  the  vast  majority  of  cases.  On 
the  whole  I  think  that  chloroform  is  the  most  suitable,  on  account 
of  the  greater  struggling  (undesirable  with  viscera  displaced),  the 
dyspnoea  set  up  by  the  mucus,  and  the  bronchitis  subsequent  to  the 
administration  of  ether ;  but  I  am  certain  that  the  way  in  which 
the  anaesthetic  is  given  is  of  more  importance  than  the  anaesthetic 
itself. 

I  have  only  known  bad  results  follow  the  anaesthetic  twice — both 
adults,  one  a  case  of  large  empyema  with  pyopneumothorax.  The 
heart  was  displaced  to  the  right  side,  the  face  and  lips  somewhat 
cyanotic,  the  extremities  cold,  and  the  pulse  almost  imperceptible. 
Although  the  dangers  of  an  anaesthetic  were  put  before  him,  the 
patient  insisted  on  having  one  administered.  On  the  whole,  I  thought 
ether  the  safest,  because  of  the  condition  of  the  pulse.  It  was  adminis- 
tered carefully,  but  caused  coughing.  The  pus  was  thus  sucked  into 
a  bronchus,  up  into  the  trachea,  and  thence  drawn  down  to  the  opposite 
lung,  causing  death  rapidly.  Artificial  respiration  expelled,  during 
expiration,  pus  from  the  trachea.  As  this  patient  was  almost  moribund 
before  the  operation,  I  now  much  regret  the  giving  of  an  anaesthetic. 
It  would  doubtless  have  been  wiser  to  have  refused  one,  and  to  have 
trusted  to  a  preliminar}'  aspiration,  or  to  minimising  the  shock  by 
exhibiting  a  stimulant  and  by  a  rapid  ojoeration  ;  the  case  occurred 
before  the  days  of  local  analgesia.  The  other  fatal  instance  was  also 
in  a  patient  in  a  grave  condition,  a  lady  aged  38,  very  stout 
and  flabby.  Chloroform  was  administered  by  ver^^  skilled  hands,  and 
death  occurred  from  syncope.  I  have  operated  in  three  other  cases  of 
empyema  with  pneumothorax  successfully;  chloroform  was  employed 
in  each  case. 

Local  analgesia  (p.  652)  should  certainly  be  used  where  a  general 
anaesthetic  is  thought  inadvisable.  Mr.  G.  L.  Chiene  {Scot.  Med.  and 
Surg.  Journ.,  September,  1904,  p.  215)  used  the  following  mixture  :  four 
parts  of  2^  per  cent,  eucaine  yS ;  one  part  of  i  to  1,000  of  adrenalin 
chloride.  Thirty  minims  of  the  above  solution  were  injected  into  the 
subcutaneous  tissue  over  the  line  of  the  long  axis  of  the  rib.  Twelve 
minutes  were  allowed  to  elapse,  and  then  the  usual  operation  performed  ; 
this  was  accomplished  painlessly,  more  of  the  solution  being  applied 
to  the  periosteum  before  the  rib  was  excised.  The  tissues  in  the 
region  of  the  injection  became  blanched  ;  there  was  practically  no 
bleeding,  no  pain  even  when  the  bone  was  cut  through,  and  no  after- 
haimorrhage. 

AVhen  no  rib  is  removed  the  operation  is  performed  as  follows : — 

The  patient  being  supported  over  the  edge  of  the  bed  or  table, 
partly  rolled  over  on  to  the  sound  side,  or,  if  this  is  impracticable, 
suitably  propped  up,  the  surgeon,  having  cleansed  the  part,  fixes  a 
finger-nail  just  on  the  ujjper  margin  of  the  lower  rib  in  the  space 
chosen  (p.  867),  and  makes  an  incision  down  to  the  muscles  for  one  and 
a  half  to  two  inches,  just  above  his  nail.  In  every  case  the  presence  of  pus 
at  the  spot  chosen  should  first  be  verified  with  an  exploring  needle.  This 
incision  having  exposed  the  muscles,  a  steel  director  is  driven  through 
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into  tlic  cliost  ciivity,  <"iii'''  Ix'iii^'  tiikeii  not  to  j)lmi{^'o  it  too  dceplv.*  A 
pair  ot"  dressing-forceps  is  tlien  run  along  the  director  and  opened 
widely  both  horizontiilly  and  vertically.  ()\ving  to  tlio  gush  of  pus 
which  is  now  violently  expelled,  it  is  well  to  throw  a  sterilised  pi(;ee  of 
gauze  over  the  wound,  while  the  pus  is  escaping. f  This  prevents  any 
entrance  of  air,  and  regulates  an  otherwise  perhaps  too  rapid  exit  of 
fluid.  The  opening  is  next  thoroughly  dilated  by  means  of  a  pair  of 
litlK)toniy-forceps  or  sequestrinn-forceps,  the  jaws  of  which  are  care- 
fully separated,  and  the  size  of  the  cavity,  the  proximity  of  the  lung, 
and  the  degree  of  granulation  formation  all  investigated. 

When,  as  will  usually  be  the  case,  a  portion  of  a  rib  is  to  be 
removed,  the  steiis  of  the  operation  are  slightly  different.  The  incision 
is  made  directly  over  the  rib  and  straight  down  to  bone,  the  periosteum 
being  divided.  The  periosteum  is  now  stripped  off  the  rib  for  a  dis- 
tance of  about  one  inch  and  a  half  with  a  slightly  curved  raspatory, 
care  being  taken  to  thoroughly  clear  tlie  pleural  surface.  The  rib  is 
then  divided  in  front  and  behind.  This  can  in  most  cases  be  accom- 
plished with  a  strong  bone-forceps,  but  if  the  ribs  are  large  and  dense 
it  may  be  necessary  to  first  cut  a  groove  with  a  saw. 

The  piece  of  rib  is  now  removed,  and  the  cavity  opened  with  director 
and  dressing-forceps,  as  above  described,  care  being  taken  to  push  in 
the  director  exactly  over  the  upper  border  of  the  rib,  in  order  to 
avoid  the  intercostal  vessels.  Having  in  this  way  made  a  free  opening, 
and  the  pus  having  been  evacuated,  any  large  fiakes  of  lympli  may  be 
removed  by  the  surgeon's  finger  or  a  blunt-edged  scoop,  and  a  drainage- 
tube  inserted.  This  should  be  of  large  size,  and  just  sufficiently  long 
to  reach  the  cavity  without  projecting  into  it.  Any  coiling  of  the  tube 
in  the  cavity  is  useless,  and  may  be  harmful.  The  inner  end  of  the 
tube  should  carry  one  large  lateral  opening.  An  ordinary  tube  should 
be  securely  fixed  in  position  by  means  of  safety-pins,  in  order  to 
prevent  it  from  slipping  into  the  pleural  cavity.  Another  method 
easily  provided  is  to  slit  the  outer  end  of  the  tube  into  four  strips  and 
attach  each  of  these  b}'  silver  wire  to  a  small  square  of  india-rubber 
sheeting.  Mr.  Bilton  Pollard's  tube  (Fig.  295)  is  very  simple  and 
efficient.  One  of  the  methods  given  should  always  be  adopted  to  prevent 
the  tube  slipping  into  the  pleural  cavity. 

Hutton  (loc.  xupra  cif.')  has  recently  described  a  drainag^e-tube  fitted  with  a  duck-bill 
valve,  which,  while  allowing  the  exit  of  pus  during  expiration,  prevents  the  entrance  of 

•  If  the  chest  is  being  opened  low  down,  and  the  above  warning  not  remembered,  the 
director,  or  the  dressing-forceps  which  follows  it,  may  easily  be  sent  into  the  peritoneal 
cavity. 

t  Occasionally,  if  the  patient  struggles,  air  is  drawn  into  the  pleural  cavity  after  the 
escape  of  the  pus,  and  then  is  expelled  into  the  connective  tissue  of  the  wound,  constituting 
emphysema.  This  will  all  pass  off  spontaneously.  I  have  met  with  a  case  of  much  more 
marked  emphysema  under  the  following  conditions  :  Having  been  asked  by  my  colleague, 
Dr.  Pitt,  to  incise  the  chest  of  a  child  who,  after  lobar  pneumonia  of  the  right  lung,  had 
rapidly  developed  empyema  on  the  same  side,  I  noticed  that,  after  an  incision  at  the  angle 
of  the  scapula,  the  usual  violent  outgush  of  pus,  itself  free  from  blood,  was  immediately 
followed  by  frothy  blood  and  a  markedly  emphysematous  condition  of  the  wound.  I 
believe  that  here  the  lung  tissue,  damaged  by  previous  inflammation,  had  given  way  when 
the  pressure  of  the  fluid  upon  it  was  removed.  A  few  days  later  it  was  evident  that  the 
lung  had  become  adherent  around  the  incision,  whicli  communicated  freely  with  an 
opening  in  it,  and  that  the  emphysema  bad  subsided.     The  case  did  well. 
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air  during  inspiration,  thus  promoting  a  more  rapid  expansion  of  the  lung.     The  advantages 
claimed  are  : — 

(i)  That  it  hastens  materially  the  expansion  of  the  lung. 

(2)  That  it  is  simple,  inexpensive,  and  comfortable. 

(3)  That  by  hastening  the  expansion  of  the  lung  it  will  obviate,  in  many  cases,  the 
necessity  of  Estlander's  operation,  which  means  the  deprivation  of  the  use  of  one  lung. 

(4)  It  is  devoid  of  risk,  as  it  only  aids  nature,  by  enabling  the  lung  to  keep  the 
advantage  it  has  gained  by  each  expiratory  effort. 

Judging  from  the  above  points,  and  from  the  satisfactory  results  which  Mr.  Hutton 
describes,  this  apparatus  is  worthy  of  more  extended  trial. 

Hsemorrhage  during  the  operation  is  usually  slight,  and  gives  no 
anxiety  afterwards.  If  any  point  give  trouble,  resisting  ligature,  after 
picking  up  the  tissues  with  Spencer  Wells's  forceps,  a  pair  of  these  left 
on  for  twelve  hours  will  meet  the  case  ;  a  bit  of  a  rib  quickly  resected 
will  give  access  to  a  wounded  intercostal  artery. 

The  opening  must  be  sufficient,  and,  if  there  is  any  doubt  about  this, 
a  further  portion  of  rib  should  be  resected  without  hesitation,  especially 
where  these  are  very  close  together,  or  where  the  pus  is  foul  (vide  infra), 
or  contains  large  flocculent  masses. 

If  the  question  of  washing  out  the  cavity  arise,  i)robably  from  the 
discharge  being  foul,  it  should  be  remembered  that 
this  proceeding,  however  gently  done,  has  occa- 
sionall}^  brought  about  grave  and  even  fatal  results 
very  suddenly.  Whether  these  have  been  due  to 
absorption,  to  reflex  nervous  disturbance,  or  to 
dislodgment  of  thrombi  is  uncertain,  but  it  is  beyond 
question  that  in  several  cases  symptoms  of  impend- 
ing collapse,  and  even  death,  have  followed  on 
washing  out  an  empj-^ema,  and  that,  too,  in  a  patient 
well  on  in  convalescence.  Again,  it  cannot  be  too 
strongly  insisted  upon  that  foetor  calls  for  a  freer 
opening,  not  for  washing  out.  If,  however,  it  is  decided  to  make  use 
of  injections,  dilute  and  bland  ones — e.g.,  Tr.  lodi — should  be  used,  and 
these  should  be  gentl}'^  run  in  with  a  funnel  and  tubing,  the  elevation  of 
which  does  not  exceed  eighteen  inches  ;  fluid  should  never  be  thrown 
in  with  a  syringe.  Care  must  be  taken  that  the  fluid  escajjes  as  fast 
as  it  is  run  in  ;  the  patient  must  always  be  recumbent. 

During  the  prolonged  after-treatment  everything  should  be  done  to 
improve  the  general  health.  Change  of  air  is  here  a  cardinal  point, 
first  getting  the  patient  from  his  room,  then  outside  the  house,  and 
lastl}',  if  possible,  to  the  seaside.* 

A  point  of  no  small  importance  in  the  after-treatment,  especially  in 
young  subjects  with  flexible  spines,  is  to  encourage  early,  systematic, 
deep  breathing  and  gymnastic  exercises,  thus  to  promote  expansion 
of  the  chest,  and  so  minimise  that  sad  sequela  of  empyema,  irre- 
mediable lateral  curvature. 

*  "  Last,  and  most  important  of  all — unfortunately  for  hospital  patients  a  treatment 
that  cannot  often  be  utilised — comes  Margate  air.  Any  seaside  air  is  beneficial,  but, 
weather  and  season  permitting,  I  do  not  believe  there  is  any  corner  of  England  so  quickly 
restorative  to  children  with  empyema  as  that  in  which  Margate  and  Broadstairs  are 
situated  ;  and,  personally,  I  set  more  store  by  a  change  of  this  kind  after  the  first  three 
or  four  weeks  have  passed  than  in  any  continuation  of  antiseptic  dressings  "  (Goodhart, 
Dis.  of  Children^  p.  345). 
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JJcfort!  leaving  tliu  suhjfct  of"  llie  openitive  treiiLiiieut  of"  ciiipyeina, 
i\  few  words  slionld  be  sjiid  about  the  dressing  of  these  cases.  This 
shoiihl  bo  strictly  aseptic  from  first  to  hist — i.e.,  cleansing  the  parts 
incised,  disinfection  of  instruments,  taking  care  that  the  pus  escai)es 
under  an  antiseptic  atmosphere  (p.  869),  a  sulliciently  free  (tpening, 
adequate  drainage,  abundant  dry  gauze  and  wo(d  dressings,  changed 
twice  perhaps  in  the  first  twenty-four  liours,  and  then  daily  for  the 
first  week.  liater  on,  when  the  patient  is  going  to  the  seaside,  he 
can  easily  be  instructed  to  remove  with  clean  hands  and  cleanse  daily 
the  short  piece  of  drainage-tube  which  keeps  the  external  opening 
patent,  and  to  apply  over  the  sinus  a  dressing  of  boracic  acid  lint  and 
carbolised  tow,  with  a  dusting  of  aristol. 

Where  an  empyema  exists  on  each  side,  the  wisest  course  is  to  open 
and  drain  one,  and  at  the  same  time  to  aspirate  the  other,  which  should 
be  ojiened  a  few  days  later.  I  have  three  times  adopted  this  course 
successfully  ;  in  each  case  the  patient  was  a  child. 

Date  at  which  the  Drainage-tube  may  be  dispensed  with. — In 
children  with  a  recent  liistorya  few  days  may  sutlice  ;  in  adults  three  to 
four  weeks  must  usually  elapse.  I  have  several  times  succeeded  in  com- 
pleting the  cure,  which  would  otherwise  have  been  prolonged,  by  acting 
on  the  i)lan  of  Mr.  Godlee  in  cases  where  a  slight  and  serous  discharge 
persists:  "The  tube  is  removed  and  the  external  opening  allowed  to 
close.  At  the  end  of  a  period  depending  upon  the  amount  of  previous 
discharge,  say  two  or  three  days,  a  railroad  catheter  is  i)ushed  along 
the  sinus,  and  the  f^uid  which  has  accumulated  is  drawn  off.  If  this  be 
serous,  and  not  more  than  a  few  ounces,  another  interval  of  a  few  days 
is  allowed  to  elapse,  and  the  same  process  is  repeated.  If,  at  the  end 
of  this  time,  the  accumulated  fluid  is  still  serous  and  less  in  quantity, 
a  still  longer  interval  is  allowed  to  elapse,  and  when,  after  several  days, 
it  is  reduced  to  a  few  drachms,  the  pleura  may  be  safely  allowed  to 
deal  with  it.  Should,  however,  the  accumulation  remain  or  become 
purulent,  recourse  must  again  be  had  to  the  drainage-tube." 

Complications  of  Empyema  and  Reasons  for  Cases  not  doing 
Well. — (i)  A  persistent  infected  condition,  in  spite  of  two  openings, 
free  drainage,  &c.  (2)  Failure  of  the  lung  to  expand,  owing  to  dense 
adhesions,  and  also,  possibl}',  to  fibroid  changes  in  the  lung  itself. 
(3)  Tuberculous  disease.  (4)  Lung  mischief  on  the  opposite  side — 
e.g.,  broncho-pneumonia,  bronchitis.  This  is  especially  dangerous  in 
patients  over  forty.  (5)  Caries  of  the  ribs,  multiple  spontaneous 
openings,  with  burrowing  sinuses  beneath  the  skin.  (6)  Age,  from 
the  feebler  powers  of  repair  and  the  more  rigid  condition  of  the  chest 
as  life  advances.  (7)  Cardiac  dilatation.  (8)  Inflammation  of  other 
serous  and  the  synovial  membranes,  e.g.,  when  the  pneumococcus  is 
present.  (9)  Size  of  the  empyema.  The  smaller  and  the  more  localised 
the  collection  the  better  the  prognosis.  (10)  Collection  of  pus  forming 
in  the  opposite  pleura.  (11)  A  broken-down  constitution;  intem- 
perance ;  kidney  disease.  (12)  Mr.  Godlee  {Diet,  of  Surg.,  vol.  i. 
p.  459)  reminds  us  that  a  curious  complication — viz.,  cerebral  abscess 
— has  been  noticed  in  a  sufficient  number  of  instances  to  make  it 
unwise  to  overlook  the  possible  association  of  one  with  the  other. 
Judging  from  Dr.  Fagge's  remarks  on  thoracic  disease  as  a  cause  of 
cerebral  abscess  {Prin.   and  Pract.  of  Med.,  vol.  i.  p.  546),  it  would 
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appear   tliat  disease  of  the  lung  itself  is   oftener  the  primary  lesion 
upon  which  the  abscess  of  the  brain  depends. 

According  to  Sir  W.  Gowers  {Diseasrs  of  the  Nervous  System,  2nd  edit.,  vol.  ii.  p.  477), 
these  abscesses  "  never  result  from  true  tubercular  cavities  ;  the  abscess  is  single  in  about 
half  the  cases,  and  is  generally  situated  in  the  cerebral  hemispheres,  especially  in  the 
posterior  lobes.  The  cerebellum  is  not  often  affected,  and  never  suffers  alone."  Mr, 
Godlee  (Joe.  supi-a  cit.,  p.  617)  writes  :  "  These  abscesses  are  seldom  amenable  to  surgical 
treatment,  I  have  opened  one  without  good  result,  probably  because  it  was  not  single, 
and  I  have  searched  for  one  which  appeared  to  give  positive  evidence  of  being  situated  in 
the  motor  area,  but  was  really  in  the  occipital  lobe.'" 


RESECTION    OF    RIBS. 

Indications. — These  are  chiefl}' — 

A.  Caries  of  ribs. 

B.  In  certain  cases  of  empj'ema. 

C.  For  a  wound  of  an  intercostal  arterj'. 

D.  For  removal  of  growths. 

Apart  from  cases  of  tuberculous  origin,  I  have  resected  parts  of  the  fourth,  fifth,  and 
sixth  ribs,  keeping  up  persistent  mammary  sinuses,  the  caries  being  here  due  to  old  abscess 
of  the  breast.  In  another  patient  I  twice  resected  ribs  in  operations  for  extirpation  of 
recurrent  cancer  of  the  left  breast.  Strict  antiseptic  precautions  can  alone  justify  this,  as 
the  dressings  were  placed  in  immediate  contact  with  the  lung  and  pericardium.  The 
patient  remained  without  further  recurrence  two  years  after  the  resection  of  the  ribs,  and 
eight  after  the  primary  operation.  A  little  later  I  heard  that  she  had  died,  under  the  care 
of  a  homoeopath — I  imagine  from  another  recurrence,  or  from  visceral  deposits. 

Dr,  E.  Rixford,  of  San  Francisco,  in  an  instructive  paper  {Ann.  of 
Surg.,  January,  igo6,  p.  35),  quotes  the  above  case,  and  shows  b}^  four 
others  what  surgery  in  hands  as  skilful  as  his  own  can  effect  in  these 
comparatively  rare  cases.  He  points  out  that,  as,  in  the  modern  opera- 
tion for  carcinoma  of  the  breast,  all  the  subcutaneous  tissues  are 
removed  down  to  the  periosteum  and  intercostal  muscles  ;  if  any 
reappearing  nodule  is  to  be  successfully^  dealt  with,  the  underlying 
portion  of  the  chest  wall  must  be  removed  with  it.  The  following  are 
the  abstracts  of  Dr.  Rixford's  four  cases.  There  were  no  deaths  from 
the  operation. 

Case  I, — Reappearing  carcinoma  of  breast  over  fifth  rib  ;  resection  of  fourth  and 
fifth  ribs  ;  no  evidence  of  reappearance  after  two  years.  Case  TI, — Keappearing  carci- 
noma of  breast  at  edge  of  sternum  ;  resection  of  fourth  and  fifth  costal  cartilages  with  edge 
of  sternum  ;  reappearance  in  mediastinum  after  eight  months,  disappearing  under  the 
a;-rays,  but  reappearing  five  months  later.  Case  III. — Reappearing  carcinoma  of  breast 
at  edge  of  sternum  ;  resection  of  third  and  fourth  costal  cartilages  with  half  of  breadth 
of  sternum  ;  reappearance  in  original  scar  apart  from  the  field  of  the  last  operation  ; 
death  from  general  carcinosis  five  months  later.  Case  IV. — Reappearing  carcinoma  of 
breast  at  edge  of  sternum  ;  removal  of  ends  of  first  and  second  ribs  and  portion  of  sternum 
and  mediastinal  glands  ;  internal  mammary  artery  tied  at  its  origin  ;  further  recurrence 
below  ;  resection  of  third  and  fourth  ribs  ;  patient  well  six  months  after  last  operation, 
twenty-two  months  after  operation  by  Halsted's  method. 

Dr.  Rixford's  method  of  meeting  the  complication  of  inieumothorax 
is  given  at  p.  879. 

A.  In  obstinate  caries,  where  more  than  one  rib  is  affected,  where 
previous  treatment,  including  gouging,  fails,  resection    should  be  at 
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oiice  ix'rfonncd.  It  is  11  very  simple  oponition  in  these  cfises,  as  the 
soft  tissues  are  nearly  lieultiiy  and  the  porioste'mn  is  retained. 

An  incision,  about  two  inches  long,  hein^^  made  over  the  centre  of 
the  carious  rib,  and  the  muscles  peeled  off  with  a  blunt  dissector,  the 
periosti'um  is  next  incised,  iind  sej)aiate(l  from  the  uppf^r  and  under 
aspect  witii  an  elevator,  blunt  and  slif^btly  ("Ui'ved,  so  as  to  pass  readily 
under  th(>  rib  aiul  lever  it  ujjwards.  The  rib  bein^  thus  raised,  it  is 
easily  divided  at  one  limit  of  its  exposed  part,  partly  with  a  narrow- 
bladed  saw,  partly  with  sharp,  curved  cutting-forceps.  The  soft  parts 
are  next  peeled  away  from  the  under  aspect,  and  the  rib  divided  at  the 
corresjionding  spot  and  removed. 

l^.  in  cei-tain  cases  of  empyema — c.r/.,  (i)  when  the  drainage  is 
insutlieient,  the  discharge  foul,  in  spite  of  one  or  two  free  openings  ; 

(2)  when  the  ribs  are  too  close  together  for  a  tube  of  sufficient  size ; 

(3)  when  an  empyema  cavity  still  persists,  though  sweet,  in  spite  of 
free  incision,  good  drainage,  and  careful  dressing.  In  the  first  two 
classes  of  cases  removal  of  a  small  piece  of  one  or  two  ribs,  as  above 
described,  will  be  sufiicient,  but  in  some  of  these  latter  cases  the  opera- 
tion will  necessarily  be  a  much  more  severe  one.  When  called  to  a 
case  of  persistent  sinus  and  discharge  after  the  incision  of  an  empyema, 
the  surgeon  on  examination  may  find  that  the  cavity  which  remains  is 
small,  and  that  the  discharge  is  due  to  a  persistent  sinus-track  only. 
This  should  be  dilated  with  laminaria  tents,  part  of  a  rib  removed, 
and  both  sinus  and  cavity  thoroughly  curetted.  Other  causes  which 
have  to  be  thought  of  where  a  sinus  j^ersists  with  an  empyema  cavity 
of  small  size  are  : — a  small  collection  of  pus  after  inefficient  drainage, 
caries  of  a  rib,  poor  vitalit}-  of  the  patient,  and  a  drainage-tube 
which  has  slipped  into  the  cavity. 

Biit  in  the  majority  of  cases  of  long-standing  empyemata  the  cavity 
remaining  is  an  extensive  one,  and  the  condition  of  things  is  not  so 
simple  and  so  easily  dealt  with.  Obliteration  has  taken  place  often 
very  imperfectl}',  owing  to  the  lung  not  being  able  to  expand,  to  the 
ribs  having  fallen  in  all  they  can,  to  the  diaphragm  having  risen,  and 
the  opposite  lung,  the  heart,  &c.,  having  come  over  as  far  as  they  are 
able  ;  while  the  cavity,  often  large,  which  thus  remains,  is  lined  with 
much  thickened  scar-like  tissue,  covered  with  granulations  of  but  poor 
vitality.  Here  portions  of  several  ribs  must  be  removed,  and  the  opera- 
tion perliaps  repeated,  in  order  that  the  walls  of  the  cavity  may  still 
further  collapse,  and  thus  obliterate  the  cavity  while  an  opportunity 
is  given  for  exploring  this  thoroughly. 

The  spot  chosen  for  the  resection  of  the  ribs  should  be,  as  far  as 
possible,  opposite  to  the  lung  which  can  expand  no  more,  and  the  pieces 
of  ribs  removed  should  correspond  as  closely  as  may  be  to  the  anterior 
and  posterior  limits  of  the  cavity  which  it  is  desired  to  close.  The  size 
of  the  cavity  should  be  estimated  as  far  as  possible  with  the  aid  of 
sterilised  bougies  and  pewter  probes.  But  the  use  of  these  through  a 
fistula  gives  very  little  information.  Any  really  useful  estimate  can 
only  be  arrived  at  after  removal  of  parts  of  at  least  two  ribs. 

Operation  (Fig.  296). — Estltinder  removed  portions  of  three  or  four 
ribs  through  small  incisions.  Schede  went  further,  making  use  of  large 
flaps,  removing  the  ribs  more  extensively  and,  in  addition,  all 
the    periosteum,  intercostal   structures,   and    costal   jjleura   over   the 
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Fig.  296. 


empyema  cavity.  While  this  operation  is  based  upon  sound  reasoning, 
it  is  usually  an  extremely  severe  one,  and  the  patient's  vitality  and 
resisting  power  are  often  low.  In  the  case  of  a  cavity  of  moderate 
size  situated  anteriorly  or  antero-laterally,  the  operation  can  be  quickly 
done,  and  a  result  is  obtained  in  a  short  time.  But  in  my  experience 
these  cases  are  few.  The  cavity  is  usually  extensive,  and — its  worst 
feature,  owing  to  the  rigidity  and  inability  to  collapse  of  the  parts 
behind — it  is  here,  viz.,  under  the  scapula  and  vertebral  portion  of  the 
ribs,  that  the  chief  part  of  the  cavity  will  be  found.  Further,  it  is  not 
only  the  bones  which  here  add  to  the  difficulties  of  the  operation,  but 
the  muscles  are  larger  and  the  loss  of  blood  greater. 

If  the  surgeon  begin  by  raising  an  extensive  flap,  in  order  to  obtain 
adequate  exposure  of  the  cavity,  he  may  find   that  he   has  done  too 

much.  I  advise  him  to  find  out  what 
has  to  be  done  as  his  operation  pro- 
ceeds. The  first  step  is  to  make  out 
the  lowest  part  of  the  cavity.  As  a 
rule  the  fistula  does  not  correspond  to 
this.  As  there  is  not  sufficient  fluid 
present  to  enable  an  exploratory  punc- 
ture to  decide  the  lowest  level  of  the 
empyema,  this  point  must  be  cleared 
up  with  a  finger  introduced  from  the 
fistula,  sufficiently  dilated,  with  the 
additional  removal  of  pieces  of  one 
or  two  ribs  here  to  begin  with.  The 
operator  having  placed  himself  on 
safe  ground  by  finding  the  base  of  the 
empyema,  begins  the  central  part  of 
his  free  curved  incision  here.  All  the 
soft  parts  down  to,  but  not  including, 
the  periosteum  are  raised  from  the 
lowest  two  ribs,  and  two  to  three  inches 
of  these  freely  resected.  Care  must  be 
taken  now  and  later  to  leave  the  perios- 
teum on  the  rib  (the  only  safe  guide 
being  not  to  strip  off  all  the  muscular 
tissue)  and  b}^  no  means  to  detach  it.  If  it  be  left  behind,  it  will 
throw  out  material  which  will  be  quite  as  unyielding  as  the  bones  taken 
away.  The  ribs  are  removed  by  carrying  a  periosteal  elevator  under 
them,  keeping  it  close  to  the  posterior  aspect,  to  one  limit  of  the 
exposed  surface,  and  the  bone  divided  here  partly  with  a  strong-backed 
naiTow  saw,  partly  with  curved  cutting-forceps  or  rib-shears.  The  rib 
is  then  raised  where  cut  and  severed  with  the  shears  at  its  other 
extremity.  Another  method  is  to  divide  the  rib  in  the  centre,  and 
grasping  each  portion  with  sequestrum-forceps,  again  sever  them  at 
their  extremities.  Each  piece  of  rib  removed  should  show  clean-cut 
edges  and  be  covered  with  periosteum.  Now,  and  throughout  the 
operation,  the  finger  should  keep  the  surgeon  accurately  informed  as 
to  the  limits  of  the  cavity,  especially  when  he  approaches  these  in 
dividing  the  ribs.  As  the  use  of  the  fingers  is  the  only  way  of  safely 
delimiting  the  cavity,  the  hands  must  be  repeatedly  resterilised. 


Schede's  incision  for  thoracoplasty. 
The  curved  incision  shows  the  large 
flap,  the  dotted  one  the  line  along 
which  the  ribs  are  resected. 
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l>y  lliiis  fVt'fly  i('iii()viii<4  two  rilts  ut  tho  lowest  part  of  the  cavity,  the 
surgeon  lias  rendered  himself  safe  in  this  direction,  and  also  ohtained 
access  for  more  complete  palpati(Mi  of  the  extent  of  the  emp3en)a. 
We  will  supjjose  that  it  extends  anteriorly  and  posteriorly  as  well  as 
upwai'ds.  The  incision  down  to  the  hones  is  enlarged  upwards  and 
forwards  and  the  soft  parts  raised  as  hefore ;  with  two  or  nnjre  fingers 
as  a  guide,  the  rihs  or  costal  cartilages,  according  to  tiie  extent  of 
the  cavity  anteriorly,  are  cut  through  successively,  the  remaining 
intercostal  structures  being  severed  witli  l)lunt-pointcd  scissors.  The 
amount  of  bleeding  now  met  with  will  vary  with  the  condition  of  the 
costal  i)leura.  If  this  be  much  thickened,  the  intercostal  vessels  will 
be  i>artly  obliterated,  but  in  every  case,  owing  to  the  condition  of  the 
patient,  each  vessel  is  to  be  clamped  and,  if  possible,  tied.  This  is 
rendered  easier  by  the  free  access  given.  The  ribs  being  severed  in 
front,  the  incision  is  prolonged  in  a  curvilinear  direction  backwards  and 
upwards  over  this  aspect  of  the  empyema,  the  flap  still  more  raised, 
and  the  ribs  and  intercostal  structures  severed  above  and  finally 
behind.  If  the  parts  removed  do  not  include  the  costal  pleura,  and  if 
this  be  much  altered,  thickened,  and  gristly,  it  must  be  taken  away. 
Serious  luiemorrhage  need  not  be  feared  if  the  structure  be  snipped 
through  gradually  with  curved  blunt-pointed  scissors,  any  vessels  met 
with  being  easily  secured  as  they  are  divided. 

If  the  cavity  be  a  foul  one,  or  coated  with  ill-formed  lymph  and 
granulation  tissue,  it  should  be  gently  wiped  over  with  sterilised 
gauze  and  pure  carbolic  acid,  solutions  of  formalin  (i  iii  500),  or  tincture 
of  iodine,  or  turpentine  applied,  but  no  curette  should  be  employed. 
The  danger  of  this  was  brought  home  to  me  by  the  following  case  : 

A  woman,  aet,  56,  was  admitted  under  my  care  with  a  right-sided  empyema  cavity  of 
some  months'  duration  and  foetid  discharge.  The  left  lung  was  evidently  the  seat 
of  bronchitis.  The  cavity,  moderate  in  size  and  antero-lateral,  was  easily  dealt  with  on 
the  lines  given  above.  Believing  that  toxaemia  from  the  very  foul  condition  of  the  cavity 
largely  explained  the  condition  of  the  patient,  I  thoroughly  curetted  the  lining  mem- 
brane, trying  to  exercise  especial  care  where  I  approached  what  might  be  the  root  of  the 
lung,  pericardium,  kc.  The  next  morning  the  right  foot  was  noticed  to  be  cold.  Gangrene 
followed,  necessitating  amputation  above  the  knee  joint,  the  patient  sinking  four  days 
later.  The  necropsy  did  not  clear  up  the  spot  whence  the  thrombus  had  been  detached. 
The  left  lung  was  the  seat  of  tuberculous  mischief. 

In  such  foul  cavities,  packing  with  gauze  wrung  out  of  formalin 
solution  (i  to  500),  or  the  old-fashioned  remedy,  turpentine,  should  be 
employed.  In  the  latter  case  only  the  ends  of  the  strips  should  be 
thus  soaked,  the  turpentine  not  being  allowed  to  come  in  contact  with 
the  skin.  In  no  case  should  iodoform  be  employed,  owing  to  the  large 
absorbent  surface  and  the  condition  of  the  patient. 

The  flap  of  soft  parts,  however  large  and  bulky  it  may  have  appeared, 
will  always  prove  too  scanty  for  the  covering  in  of  the  gap  left.  It 
must  be  fastened  well  depressed,  so  that  it  is  in  contact  with  the  lung,  by 
means  of  a  few  salmon-gut  sutures  and  large  gauze  pads.  "  Decortica- 
tion "  of  the  lung  is  referred  to  later. 

An  operation  performed  on  the  above  lines,  with  the  view  of  obtaining 
a  thorough  exploration  of  the  cavity  and  then  the  gradual  removal  of 
all  ribs  and  pleura  that  is  needful,  is,  in  my  opinion,  the  one  best 
adapted  to  the  largest  number  of  cases.     But  owing  to  the  condition 


876  OPERATIONS  ON  THE  THORAX. 

of  the  majority  of  the  patients,  the  operator  must  be  prepared  for 
having  his  hand  stayed,  and  the  need  of  completing  the  removal  of 
the  needful  parts  in  more  than  one  stage.  While  such  later  operations 
destroy  in  a  measure  vs^hat  has  been  gained  at  the  first,  it  is  the  choice 
of  a  lesser  evil,  and  the  patient  or  the  friends  must  be  prepared  for  it. 
A  few  points  still  need  to  be  referred  to. 

Where  the  greater  part  of  the  cavity  proves  to  be  posterior,  in  the  vertebro- 
scapular  region  (p.  874),  the  condition  of  the  patient  will  be  the  chief  guide.  The 
improvement  in  these  cases,  local  and  general,  brought  about  by  a  well-executed  opera- 
tion in  front  is  always,  in  my  experience,  very  great.  If  the  condition  of  the  patient 
justify  further  attempts  at  obtaining  an  absolute  cure,  the  choice  lies  between  removal 
of  the  lower  part  of  the  scapula  by  a  continuation  backwards  of  the  posterior  horn  of  the 
free  curved  incision  (Fig.  296),  or  resection  of  the  posterior  parts  of  the  ribs  by  raising  a 
trap-door-shaped  flap  over  them,  between  the  vertebrse  and  the  scapula.  Continental 
surgeons  have  frequently  employed  the  first  method.  C.  Beck,  of  New  York,  mentions 
{Ann.  of  Surg.,  1904,  vol.  i.  p.  419)  two  cases  in  which  he  removed  the  lower  part  of  the 
scapula,  one  in  a  boy  of  6^,  as  part  of  a  single  operation,  complete  healing  following.  In 
the  other  case,  a  man  of  40,  the  lower  part  of  the  scapula  was  taken  away  in  the  last  of  a 
series  of  seven  operations.  The  cavity  had  now  gradually  filled  up,  but  a  large  defect  was 
still  left  where  the  axillary  region  was  not  yet  covered  by  skin.  The  same  surgeon 
(ibidem,  p.  416)  advises  the  following  method  in  those  rarer  cases  where  the  persistence  of 
the  trouble  is  due  to  the  main  cavity  being  apical.  The  increased  local  risk  here,  owing 
to  the  vicinity  of  the  subclavian  vessels  and  the  fixity  of  the  parts,  is  obvious. 

"  With  the  arm  at  right  angles,  the  incision  is  led  close  to  the  lower  border  of  the 
pectoralis  major  till  it  ends  at  the  lower  part  of  the  anterior  margin  of  the  deltoid.  The 
muscles  are  then  dissected  superiorly  until  the  axillary  region  is  free.  The  vessels  and 
muscles  are  grasped  by  strong  blunt  hooks  and  pulled  upwards.  Sometimes  separation 
is  possible  only  by  the  aid  of  lateral  incisions  into  both  pectorals.  Thus  the  vessels  are 
temporarily  put  hors  de  comiat,  and  the  ribs  can  be  removed  according  to  the  indicated 
principles.  If  it  is  very  difficult  to  reach  the  first  rib  by  means  of  the  pectoro-axillary 
incision,  then  the  clavicle  is  to  be  resected  temporarily." 

Decortication  of  the  Lung-. — Removal  of  the  pulmonary  pleura  with  the  view 
of  allowing  the  lung  to  expand  was  advocated  by  Delorme  in  1894  (Amer. 
Tear-hook  of  Med.  and  Surg.,  1902)  and  G.  R.  Fowler  {ibidem  and  J/ed.  JVeics,  June  15, 
1901).  It  has  been  claimed  that  this  method  should  largely  replace  the  operations  of 
Estlander  and  Schede,  but  as,  owing  to  the  usual  position  of  the  lung,  free  removal  of 
the  overlying  parts  will  be  first  needful,  it  appears  to  me  to  increase  considerably  the 
severity  of  an  operation  already  very  great.  In  my  experience,  the  visceral  pleura  is 
rarely  in  that  thickened  altered  condition  with  which  we  are  so  familiar  in  the  case 
of  the  costal  pleura.  Lastly — and  this  is  my  chief  objection — even  if  the  visceral  pleura 
be  successfully  removed  over  the  needful  extent — and  the  movements  of  the  diaphragm 
and  pericardium  are  sure  to  be  embarrassing — the  lung  will  not  expand,  as  far  as  my 
experience  leads  me.  It  is  not  from  within,  but  from  without,  by  sufliciently  extensive 
removal  of  the  rigid  overlying  parts,  that  we  must  hope  to  gain  the  obliteration  of  the 
cavity. 

In  all  these  operations  precautions  against  shock  must  be  taken 
before  and  during  as  well  as  after  their  performance,  and  it  is  always 
well  to  have  a  supj)ly  of  ox^'gen  at  hand. 

With  regard  to  the  date  at  which  ribs  should  be  partially  resected 
in  long-standing  cases  of  empyema,  most  surgeons  who  have  seen 
much  of  these  troublesome  cases  will,  I  think,  agree  that  the  operation 
should  be  performed  as  soon  as  the  natural  powers  of  obliteration  are 
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at  »i  stiiiidstill,  ciu-c  heiiij^  tiikeii  tluit  llu!  piitiuiil  has  recovered  from 
the  etlects  ot"  the  first  oi)erati()ii,  and  i)erhai)S  re(;iiiit(Ml  his  strengtii  at 
the  seaside.  Ahout  three  luontlis  will  be  a  sufUcieiit  interval,  as  a  rule. 
Waiting  longer  only  encourages  local  and  general  conditions  which 
afVect  the  operation  unfavourably. 

C.  Wound  of  Intercostal  or  Internal  Maniinari/  Artrr/j. — When 
hemorrhage  fiom  one  of"  these  vessels  cannot  be  otherwise  dealt  with, 
removal  of"  a  rib  will  give  much  readier  access  to  the  spot,  and  a  ligature 
will  arrest  the  bleeding  far  more  satisfactorily  than  the  ingenious 
devices  mentioned  in  the  text-books. 

D.  For  Removal  of  Growths. — An  attempt  may  be  justifiably  made  to 
remove  a  growth  arising  from  the  ribs  if  the  following  conditions  are 
favourable.  The  growth  should  be  of  moderate  size,  not  involving 
parts  of  more  than  four  ribs  ;  its  history  should  be  a  slow  one  ;  its  out- 
line should  be  nodulated,  well  defined,  and  its  surface  hard,  pointing  to 
a  chondroma  or  osteo-chondroma,  the  skin  over  it  thinned,  perhaps, 
but  not  infiltrated.  There  should  be  no  dulness  in  the  neighbourhood 
of  the  growth,  the  breath  sounds  should  be  normal,  and  there  should  be 
no  enlargement  of  the  axillary  or  the  inguinal  glands.  The  following 
is  a  successful  case  : 

Zariibin,  of  Kharkov,  related  (7V«;w.  0/  the  Khurlioi'  U/iicersit;/  Society,  1891,  Supple- 
vient  to  Brit.  Med.  Jouru.,  Aug.  i,  1891)  the  case  of  a  young  Cossack  who  sought  his 
advice  for  a  steadily  growing  aud  occasionally  painful  tumour  of  seven  years'  standing. 
It  measured  21  centimetres  horizontally,  aud  19  vertically,  occupying  the  right  side  of 
the  chest  between  the  nipple  and  the  post-axillary  line  from  the  sixth  to  the  ninth  rib. 
The  new  growth  was  hard,  nodulated,  immovable,  and  non-adherent  to  the  skin.  The 
integuments  over  it  were  thinned,  but  otherwise  normal,  and  the  nearest  lymphatic 
glands  apparently  unaffected.  An  osteo-chondroma  of  the  thoracic  wall  was  diagnosed. 
The  huge  mass  was  removed,  together  with  the  involved  portions  of  the  seventh,  eighth, 
and  ninth  ribs.  The  gap  left  in  the  chest  measured  17  centimetres  in  a  horizontal,  and 
16  in  a  vertical  direction.  On  opening  the  thoracic  cavity  the  lung  collapsed,  but  only 
partially,  owing  to  pleural  adhesions  around  the  periphery  of  the  new  growths.  No 
serious  respiratory  or  cardiac  disturbances  occurred,  and  the  hEemorrhage  was  only 
trifling.  The  cavity  was  gently  cleansed  with  gauze  soaked  in  a  i  per  cent,  solution  of 
boracic  acid,  and  the  skin  wound,  conical  in  shape,  closed.  The  growth,  much  larger 
than  an  adult  head,  weighed  over  6  lbs.  For  the  first  two  days  the  patient  was  much 
collapsed  and  cyanosed,  and  suffered  from  agonising  cough  and  obstinate  vomiting. 
The  healing  of  the  wound  was  complete  in  two  months.  The  author  alludes  to  ten  other 
cases  of  resection  of  the  thoracic  wall  for  new  growths,  of  which  six  recovered,  while 
four  died. 

The  two  following  cases  {Trs.  Amer.  Surg.  Assoc,  igoi,pp.  383,  494) 
illustrate  most  of  the  points  in  operations  on  these  cases  : 

Case  I.  was  under  the  care  of  Prof.  Keen,  of  Philadelphia.  A  woman,  eet.  25,  noticed  a 
swelling  about  the  size  of  an  egg  near  the  angle  of  the  right  scapula  three  months  after 
an  injury  to  the  right  side.  On  admission  eight  mouths  later,  she  presented  a  swelling 
in  the  postero-lateral  aspect  of  the  right  chest,  extending  from  the  erector  spinas  to  the 
right  breast,  and  from  the  fifth  to  the  eleventh  ribs  inclusive.  The  skin  was  not  infected, 
and  there  was  no  evidence  that  the  lung  was  involved.  On  exposm-e  of  the  growth  by 
a  horseshoe-shaped  flap  it  was  found  to  be  mushroom-like,  with  an  attachment  much 
smaller  than  the  main  mass.  In  order  to  remove  as  little  of  the  chest  wall  as  possible 
Prof.  Keen  first  separated  the  growth  gradually  from  the  ribs,  of  which  the  fifth,  sixth, 
seventh,  and  eighth,  with  the  intervening  tissues,  were  involved.  The  pleura  was  next 
separated  from  the  anterior  surface  of  the  ribs  with  a  periosteal  elevator,  and  each  of  the 
four  ribs  mentioned  above  divided  with  forceps  anteriorly  and  posteriorly  without  opening 
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the  pleural  cavity.  With  scissors  the  soft  parts,  including  the  pleura,  were  rapidly  divided, 
an  aperture  being  thus  made  in  the  chest  wall  measuring  18  cm.  vertically  by  12  trans- 
versely. The  patient  "  suffered  very  little  indeed  "  from  the  pneumothorax,  which  was 
dealt  with  by  the  operator  drawing  the  lung  up  into  the  opening  with  his  hand  and  suturing 
it  to  the  circumference  of  the  opening  with  a  continuous  catgut  suture.  The  patient 
recovered,  and  seven  mouths  later  there  was  no  evidence  of  reappearance  of  the  disease. 
The  growth  was  a  mixed  spindle-celled  sarcoma. 

Case  II. — A  man,  ast.  41,  was  admitted  under  the  care  of  Dr.  C.  B.  Porter,  of  Boston, 
with  the  history  of  three  months'  pain  and  swelling  in  the  right  side.  A  dome-shaped 
swelling,  the  size  of  half  a  cocoa-nut,  was  present  with  its  centre  at  the  level  of  the  eighth 
rib  in  the  anterior  axillary  line.  There  was  no  evidence  of  involvement  of  the  lung.  By 
a  flap-incision  the  greenish-black  capsule  of  the  growth  was  exposed.  On  opening  this 
severe  haemorrhage  took  place,  only  controlled  by  curetting  away  the  growth  from  the 
ribs.  Of  these  the  seventh,  eighth,  and  ninth  were  divided  in  the  mid-axillary  line,  three- 
fourths  of  an  inch  from  the  growth.  On  elevating  the  ends  of  the  cut  ribs  the  lung  was 
seen  partially  collapsed.  The  sudden  shock  now  anticipated  was  not  experienced.  The 
intercostal  muscles  between  the  sixth  and  seventh  ribs  were  next  divided,  with  the  costo- 
chondral  ligaments  and  cartilage.  On  elevating  the  upper  portion  of  the  ribs  thus  divided, 
the  growth  was  found  to  have  extended  into  the  pleural  cavity,  its  intra-thoracic  portion 
being  covered  by  parietal  pleura.  The  intercostal  muscles,  costo-chondral  ligaments,  and 
cartilages  of  the  ninth  and  tenth  ribs  were  next  divided.  It  was  now  found  that  the 
lower  end  of  the  intra-thoracic  growth  was  adherent  to  the  diaphragm.  As  it  could  not 
be  dissected  away,  the  diaphragm  was  cut  through  by  an  elliptical  incision,  half  an  inch 
from  the  margins  of  the  growth  ;  the  ribs,  piece  of  diaphragm,  and  growth  were  removed 
together.  When  the  diaphragm  was  opened  the  intestines  came  through ;  they 
were  replaced  and  held  back  by  gauze  while  the  opening  was  sutured.  The  pleural  cavity 
was  drained  by  gauze.  Considerable  shock  supervened,  coming  on  gradually  and  not  due 
to  the  pneumothorax.  Dyspnoea  was  much  relieved  by  oxygen  administered  during  the 
first  week.  About  a  month  after  the  operation  it  was  necessary  to  reopen  the  upper  end 
of  the  incision  to  evacuate  several  ounces  of  serum.  The  patient  was  seen  sixteen  months 
after  the  operation  with  no  evidence  of  reappearance  of  the  growth.  A  hernia  of  the 
lung  was  present,  due  in  part  to  the  patient's  work  in  a  stooping  position.  The  growth 
was  chiefly  a  giant-celled  sarcoma  originating  in  one  of  the  ribs. 

The  conditions  contraindicating  operation  will  be  made  plain  from 
those  already  given.  Cases  of  sarcoma  dating  to  an  injury  and  of  rapid 
growth,  and  those  of  secondary  origin,  e.g.,  after  an  amputation  of  a 
limb,  should  be  left  untouched,  owing  to  the  probable  involvement  of 
lungs,  liver,  &c.,  and  the  certainty  of  rapid  recurrence.  I  need  not 
remind  my  readers  of  the  few  physical  signs  present  when  nodules  of 
malignant  disease  are  scattered  through  the  lungs. 

The  occurrence  of  pneumothorax  is  the  complication  which  chiefly 
requires  attention.  While  rightly  dreaded,  and  while  special  means  have 
been  devised  to  meet  it,  it  is  clear  from  the  cases  published  that,  as  long 
as  the  entrance  of  air  is  not  large  and  sudden,  operations  involving 
partial  removal  of  one  side  may  be  safely  completed  without  the  need 
of  any  especial  devices*  or  of  resorting  to  artificial  respiration.  The 
means  adopted  have  been  dragging  up  the  lung  with  blunt-nosed 
forceps,  attaching  it  by  sutures  to  the  margin  of  the  wound,  and  the 

*  Of  these  the  cabinet  of  Dr.  Sauerbruck,  by  which  intra-thoracic  operations  can  be 
performed  under  negative  air  pressure,  is  the  chief.  The  experiments  of  this  surgeon  were 
carried  out  at  the  suggestion  of  the  late  v.  Mickulicz  (Cent):  /.  Chiv.,  Feb.  13,  1904  ; 
3Iitteilungen  aus  d.  Grenzglelneten  d.  Med.  und  Chlr.,  Bd.  xiii.  ;  Deut.  Med.  TFoc/t., 
April  14,  1904).  An  account  of  Dr.  Sauerbruck's  work  is  given  by  Dr.  W.  Meyer,  of  New 
York,  who,  ever  in  the  van  of  advanced  surgery,  paid  a  visit  to  Breslau  in  1894  (^Ann.  of 
Surg.,  May,  1905).     This  paper  is  referred  to  at  p.  889. 
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use  of  Uinipoiis.  On  this  jxiiiit  l)r.  iv  Kixford,  of  Sun  l''iiiiicisc(),  writes 
of  his  cases  in  winch  he  removed  part  of  tlie  cliest  wall  tor  reappearing 
carcinoma  of  the  hreast  (p.  872)  :  "  In  these  cases  there  were  no  unto- 
ward symptoms  incident  to  the  production  of  pneumoth<jrax.  It  was 
noticed,  t)f  course,  that  the  respiration  became  immediately  deeper  and 
more  rapid  as  soon  as  air  entered  the  pleural  cavity,  but,  aside  fr(;m 
the  violent  Hopping  of  the  lieart  from  right  to  left,  terrifying  to  look  at 
but  without  noticeable  ellect  on  the  pulse,  there  was  no  especial  incon- 
venience to  patient  or  operator.  ...  In  the  cases  here  reported  the 
writer  found  that  the  respiration  could  be  greatly  modified,  and  the 
tremendous  lateral  excursions  of  the  heart  and  mediastinal  tissues 
almost  completely  checked,  by  the  simple  i)rocedure  of  stopi)ing  up  tlie 
opening  in  the  chest  wall  with  a  wet  towel.  The  towel,  folded  into  two 
or  three  thicknesses,  is  made  to  slip  beneath  the  partially  loosened 
section  of  chest  wall  which  is  to  be  removed,  and  is  drawn  forwards  as 
new  cuts  are  made.  It  is  important  to  close  the  opening  at  the  moment 
of  complete  expiration,  when  the  chest  is  largely  emjHied  of  air.  When 
this  was  done  the  lung  exi)anded,  and  the  exaggerated  and  fatiguing 
exjjiratory  etlbrts  were  at  once  quieted." 

Thus  far  removal  of  growths  from  the  ribs  has  been  considered. 
Those  affecting  tlie  sternum  are  rarer. 

Prof.  Keen  (^Med.  and  Surg.  Rep.,  March  27,  1897)  relates  a  case  in  which  he  resected 
the  manubrium,  inner  third  of  left  clavicle,  and  lower  third  of  the  sterno-mastoid  for  a 
sarcoma.  The  muscle  was  divided  first  at  the  junction  of  its  middle  and  lower  thirds, 
and  the  inner  end  of  the  left  clavicle  removed.  The  cartilage  of  the  first  rib  having 
been  divided  about  one  inch  from  the  sternum,  and  the  soft  parts  behind  the  sternum 
separated  with  the  finger,  the  manubrium  was  divided  horizontally  just  above  its  junction 
with  the  gladiolus.  Fifteen  mouths  after  the  operation  there  was  no  reappearance  of  the 
growths.  A  list  of  seventeen  other  cases  in  which  resection  of  the  sternum  was  performed 
for  growths  is  given. 

One  of  the  most  interesting  lessons  given  by  these  is  from  a  case  of 
Konig's  [Centr.f.  Chir.,  1882,  Bd.  xlii.)  in  which  the  disease,  "osteoid 
chondroma,"  reappeared  in  the  lung  two  years  after  the  operation. 

Dr.  P.  B.  Griffiths,  of  Cardiff,  records  a  case  of  resection  of  the  sternum  for  sarcoma 
(^Lancet,  October  11,  1902).  The  most  interesting  feature  is  that,  while  the  growth  appeared 
to  be  well  defined  and  limited,  its  extensions  were  wide  and  deep.  Complete  removal  was 
impossible.  In  this  case  also  but  slight  shock  was  noticed  when  one  pleural  cavity  was 
opened.  The  patient  survived  four  months.  The  necropsy  showed  the  existence  of  deposits 
in  both  pleurae,  in  the  liver,  and  about  the  spine  below  the  pancreas. 

OPERATIVE   INTERFERENCE  IN  INJURIES  OF  THE   CHEST. 

Reference  here  will  first  be  made  to  a  most  important  class  of  injury 
occasionally  met  with  in  hospital  practice,  viz., 

Penetrating  Wounds  of  Chest  involving  the  Diaphragm  and  Con- 
tents of  the  Abdomen. — Owing  to  the  rarity  of  the  use  of  the  knife  and 
revolver  in  this  country,  the  only  safe  teaching  comes  from  America 
and  the  Continent. 

Dr.  D.  H.  Williams,  of  Chicago  {Ann.  Surg.,  1904.  vol.  ii.  p.  675),  draws  the  follo\ving  con- 
clusions. In  many  penetrating  wounds  of  the  chest  hermetic  sealing  of  any  wounds  and 
conservative  treatment  is  indicated  where  there  is  no  evidence  of  injury  to  the  heart,  internal 
mammary  or  intercostal  vessels.  AVouuds  below  the  fifth  rib,  especially  ou  the  left  side,  should 
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be  explored  in  order  to  ascertain  whether  the  diaphragm  and  abdominal  viscera  have  been 
injured.  Without  such  exploration  no  diagnosis  can  be  made  until,  perhaps,  it  is  too  late. 
Parts  of  the  fifth  to  the  eighth  rib,  according  to  the  site  of  the  wound,  having  been  resected,* 
if  the  injury  be  on  the  left  side,  any  opening  in  the  diaphragm  will  probably  be  found 
filled  with  omentum.  This  is  cleansed  and  reduced  into  the  abdomen,  and  the  opening 
closed  with  a  purse-string  stitch.  The  incision  is  now  extended  over  the  left  lateral 
abdominal  wall  into  the  abdomen,  and  the  condition  of  the  liver,  spleen,  kidney,  and  colon 
investigated.  Three  most  instructive  cases  are  given  in  which  injuries  to  some  of  the 
above  viscera  were  operated  on  with  complete  success. 

Modern  Gunshot  Injuries  of  the  Chest. — Such  recent  wars  as  that  in  South  Africa 
and  the  American  one  in  the  Philippines  show  that  wounds  of  the  chest  are  the  most 
hopeful  of  all  visceral  injuries.  Wounds  of  the  large  vessels,  roots  of  the  lung  and  heart, 
and  those  involving  the  abdomen  also  (p.  879)  are  exceptions.  G.  H.  Makins,  C.B.  {Suvg. 
Exper.  in  South  Africa,  p.  382),  states  that  the  frequent  escape  of  the  thoracic 
viscera  from  injury,  putting  aside  the  lungs,  was  remarkable  ;  and  that,  as  a  rule,  the  frequent 
pulmonary  wounds  needed  little  interference  on  the  part  of  the  surgeon.  While  pneumo- 
thorax was  rare,  hgemothorax  was  the  most  frequent  of  the  complications  of  wounds 
of  the  chest.  In  90  per  cent,  or  more  of  the  cases,  the  hemorrhage  was  of  parietal  source. 
With  regard  to  the  treatment  of  haemothorax,  if  rest  was  employed  early,  few  serious 
cases  occurred.  For  haemothorax  of  a  later  date  ilr.  Makins  lays  down  the  following 
rules  : — (i)  Hasmothorax,  even  of  considerable  severity,  wiU  undergo  spontaneous  cure. 
An  early  rise  of  temperature  may  be  disregarded.  (2)  Tapping  is  indicated  when  pressure 
on  the  lung  causes  serious  symptoms.  In  such  cases  the  collection  has  usually  been  rapid  ; 
hence  a  fresh  haemorrhage  is  always  probable  when  the  local  pressure  has  been  removed. 
Evacuation,  therefore,  should  not  be  necessarily  complete,  and  should  be  followed  by  the 
most  absolute  rest.  (3)  Tapping  may  be  needed  as  a  diagnostic  aid,  or  (4)  for  the 
evacuation  of  serum  expressed  from  the  clot.  (5)  Early  free  incision  is,  as  a  rule,  to  be 
steadfastly  avoided.  (6)  Incision  and  ligature  of  a  parietal  artery  are  very  rarely  needed. 
(7)  If  a  hasmothorax  suppurates,  it  must  be  treated  on  the  ordinary  lines  of  an  empyema. 
As  to  primary  empyema,  Mr.  Makins  only  saw  one  case  which  illustrated  the  disadvantages 
of  extracting  bullets  on  the  field  where  the  conditions  present  prevent  the  ensurance  of 
asepsis.  In  the  early  part  of  the  campaign  secondary  empyemata  not  uncommonly 
followed  drainage  of  a  haemothorax.  At  this  time  an  early  rise  of  temperature  was 
believed  to  be  due  to  breaking  down  of  the  clot.  Subsequent  experience  showed  that 
this  was  not  the  case.  Owing  to  the  difficulty  in  clearing  out  the  clot  and  the  need  of 
drainage,  suppuration  was  common,  and  most  troublesome,  small  collections  usually  forming 
and  late  residual  abscesses  following  not  infrequently. 

*  The  operator  must  now  be  prepared  for  the  risks  of  pulmonary  coUapse  and 
pneumothorax  (p.  878). 


CHAPTER  III. 

OPERATIONS  ON  THE  LUNG. 

Opeuative  interference  may  be  required  in  the  following  conditions  : 
— (i)  Abscess  of  the  lung.  The  following  are  the  chief  varieties : 
(a)  acute  abscess  ,  e.g.,  after  pneumonia,  {}>)  chronic,  non-tuberculous, 
((•)  that  due  to  a  foreign  body,  and  {d)  to  tubercle.  (2)  Gangrene  of 
the  lung.     (3)  Hydatid  disease.      (4)  Broncliicctusis. 

With  regard  to  the  indications  for  operation,  Mr.  Godlee,  one  of  the 
chief  authorities,  holds  that,  if  an  acute  abscess  following  on  pneumonia 
be  suspected  to  exist,  an  attempt  should  be  made  to  reach  it  from 
outside,  except  when  the  abscess  has  burst  quite  recently  into  a 
bronchus.  Wiien  this  has  occurred,  a  short  time  should  be  allowed  to 
elapse  in  order  to  see  whether  a  cure  is  likely  to  result.  This  is  rare 
owing  to  the  usual  insufficiency  of  the  opening  and  to  the  mischief 
spreading  locally  in  the  same  lung,  and  to  the  opposite  one.  If,  in  a 
day  or  two,  there  is  not  a  notable  diminution  in  discharge  and  a  fall 
in  temperature,  an  opening  should  be  made.  Gangrenous  cavities 
should  always  be  sought,  and,  if  possible,  opened  ;  the  prognosis,  if  the 
operation  is  successful,  is  not  bad. 

In  the  case  of  cavities  caused  hij  a  foreign  bodi/  i)i  the  bronchus,  the 
following  practical  points  are  insisted  upon  by  Mr.  Godlee.  (i)  That 
a  very  short  residence  of  a  foreign  body  in  a  bronchus  may  give 
rise  to  an  amonnt  of  damage  from  which  recovery  is  impossible. 
(2)  That  while  the  onset  of  this  is  much  more  rapid  in  a  rough  or 
sharp  body,  a  smooth  body  will  eventually  set  up  so  much  dilatation 
of  the  bronchi  and  consolidation  that  it  is  important  in  every  case  of 
unilateral  bronchiectasis  to  enquire  as  to  the  possibility  of  its  having 
arisen  from  the  inspiration  of  a  foreign  body.  In  a  recent  case, 
the  treatment  given  at  p.  653  should  be  adopted  without  delay.  In 
chronic  cases,  the  site  of  the  foreign  bod\'  and  abscess  should  be 
determined  if  possible,  and  these  should  be  dealt  with  on  the  lines  given 
at  p.  884.  If  these  fail,*  tracheotomy  should  be  performed  and  the 
same  course  pursued  as  in  cases  of  recent  impaction.  Another  method 
is  to  make  an  incision  behind,  and  to  examine  the  back  of  the  lung 
(Figs.  299,  300).  If  the  search  fails,  a  drainage-tube  should  be  retained 
for  some  time  in  the  hope  that  the  foreign  body  may  be  expelled 
through  this  opening. 

Andrews  records  {Lancet,  May  9,  1903)  an  unsuccessful  attempt  to 

*  If  on  opening  an  abscess  connected  with  a  foreign  body  the  latter  be  not  found,  it 
must  be  remembered  that,  if  of  any  considerable  size,  it  probably  lies  pretty  near  the 
middle  line.     (Godlee.) 
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remove    a  foreign   body  from    one    of    the   main   divisions  of  the  left 
bronchus  by  posterior  bronchotomy. 

The  patient  was  a  boy  set.  15,  and  the  foreign  body  the  "  squeaker  "  of  a  doll.  There 
was  no  doubt  about  the  position  of  the  foreign  body.  Two  unsuccessful  attempts  having 
been  made  to  remove  it  by  tracheotomy.  Andrews  resected  portions  of  the  ribs  from  the 
third  to  the  sixth,  between  the  vertebral  column  and  the  scapula.  The  lung  and  divisions 
of  the  bronchus  were  explored,  but  the  position  of  the  body  could  not  be  defined.  The 
opening  later  suppurated,  and  required  drainage.  The  patient  for  some  time  expectorated 
purulent  material ;  he  ultimately  recovered,  though  the  foreign  body  was  never  seen. 
A  skiagram  taken  after  recovery  failed  to  show  any  foreign  body,  though  one  taken 
the  night  before  the  operation  showed  it  plainly.  Its  disappearance  could  in  no  way  be 
explained.    The  literature  of  the  operation  will  be  found  referred  to. 

Hydatid  of  the  lung  and  pleura. — The  following  are  Mr.  Godlee's 
conclusions  {he.  supra  cit.,  p.  482).  As  puncture  by  an  aspirator, 
simple  as  it  is,  is  attended  by  the  risk  of  sudden  escape  of  fluid  into 
the  cavity  in  which  the  cyst  is  lying,  and  thence  into  the  bronchi 
opening  into  it,  and  thus  to  asphyxia,  it  is  probably  always  wiser  to 
proceed  methodically  to  the  opening  of  intra-thoracic  cysts.  The 
operation  will  be  conducted  on  the  lines  given  for  opening  an  abscess 
in  the  lung  (p.  884).  "  Should  the  hydatid  be  living  and  in  the 
pleura,  the  proceeding  will  be  extremely  simple ;  should  it,  however, 
be  living  and  embedded  in  the  substance  of  the  lung,  a  preliminary 
fixing  of  the  lung  to  the  pleura  must  be  undertaken  (p.  884).  Where 
the  hydatid  is  dead  and  the  diagnosis  rendered  certain  by  the  expec- 
toration, an  attempt  should  be  made  to  effect  a  cure  by  an  external 
opening.  While  the  usual  situation  is  at  the  posterior  base  of  the 
right  lung,  hydatids  may  be  met  with  at  any  part  of  either  lung  ;  it  is 
very  common  for  more  than  one  hydatid  to  be  present  in  the  same 
patient,  and  hydatids  of  the  liver  not  very  infrequently  make  their 
way  into  the  lung  or  pleura.  While  in  the  latter  case  the  diagnosis 
may  be  helped  by  the  presence  of  bile  in  the  fluid  expectorated  or 
evacuated,  it  must  not  be  forgotten  that  the  expectoration  from  an  old 
hydatid  of  the  lung  may  be  so  very  like  the  matter  derived  from  a 
hepatic  abscess  as  to  suggest  a  mistaken  diagnosis." 

John  O'Conor,  of  Buenos  Ayres,  whose  name  is  well  known  as  an 
advanced  surgeon  of  great  operative  skill  and  wide  experience,  dis- 
cusses the  treatment  of  pulmonary  hydatids,  and  reports  three  cases  in 
which  he  has  operated  {Lancet,  May  23,  1903).  Of  the  three  cases,  two 
were  very  serious  ones  ;  all  recovered.  The  diagnosis  of  pulmonary 
hydatids  may  be  attended  with  much  difficulty,  especially  where  the 
cyst  has  not  ruptured  into  a  bronchus.  In  such  cases,  the  locality  in 
which  the  patient  has  resided,  the  unilateral  situation  of  the  affection, 
with  probably  a  sharply  defined  outline  not  corresponding  with  the 
usual  site  of  a  pleural  effusion  or  hepatic  enlargement,  taken  in  connec- 
tion with  diminished  breath  sounds,  vocal  and  tactile  fremitus,  with 
an  antecedent  hacking,  irritating  cough  with  or  without  pain,  and 
associated  with  bronchitic  sputum,  should  lead  one  to  suspect  hydatid 
disease.  When  rupture  has  taken  place,  there  is  a  history  of  sudden 
evacuation  of  a  quantity  of  fluid,  followed  by  frequent  and,  at  times, 
considerable  hsemoptysis.  Later  an  intra-pulmonary  pus-sac  may 
develop,  in  which  case  symptoms  of  general  toxaemia  promptly  show 
themselves.      Microscopical  examination  of  the  sputum  is  the  only 
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int'ftiis  ot"  iiiiikiuK  ft  pt)sitive  diagnosis.  An  exph^ring  iiec'dlc  should 
be  used  not  onl}'  for  diagnosis  but  for  locnlising  the  cyst.  \\'liile 
ndvoonting  the  use  of  the  needle,  O'Conor  mentions  two  hepatic  cases 
in  which  rntlu'r  ahinning  transitory  toxannia  followed  an  exploratory 
puncture.  He  performs  such  exploration  only  when  the  patient  is 
ana'sthctisi'd  and  on  tln^  tabic  ready  for  operation. 

Sunjical  treatment  of  bronchiectatir  cavities.  Mr.  Godlee,  whose  per- 
sonal experience  is  a  large  one,  writes  thus  on  this  subject  {Inc.  supra 
cit.,  p.  422).  "  From  whatever  cause  the  broncliiectasis  may  have  arisen, 
tlie  cavity  is  always  of  a  complicated  nature  ....  an  incision  into 
one  part  of  such  a  branched  cavity  can  do  nothing  in  the  way  of 
draining  the  others,  and  the  advisability  of  resorting  to  any  surgical 
interference  depends  ver}'  mucli  whether  or  not  the  main  part  of  the 
symptoms  are  caused  by  one  cavit}'  of  considerable  size."  Having 
operated  upon  several  cases  he  "  has  not  found  the  result  encouraging. 
It  frequently  happened  that  the  most  troublesome  symptom,  that  of 
copious  expectoration,  was  to  some  extent  alleviated ;  l)ut  in  almost 
every  case,  as  the  disease  advanced,  fresh  cavities  took  the  place  of  the 
one  that  had  been  drained,  the  amount  of  expectoration  increased,  and 
various  maladies,  not  directly  attributable  perhaps  to  the  operation, 
made  their  appearance.  The  patients  frequently  suffered  from 
hemoptysis,  more  than  one  developed  cerebral  abscess,  and  some  died 
of  acute  septic  nephritis.  I  cannot,  therefore,  encourage  surgical 
interference  in  cases  of  bronchiectasis  pure  and  simple,  unless  it  can 
be  shown  that  there  is  a  high  probability  of  the  disease  being  confined 
to  a  very  small  part  of  the  lung.  In  a  few  such  cases,  recovery  may 
take  place." 

Surgical  treatment  of  tuberculous  cavities. — This  course  has  not 
found  favour  for  the  following  reasons:  (i)  By  the  time  that  a  cavity 
of  sufiicient  size  to  be  diagnosed  by  physical  signs  has  formed,  the 
disease  is  practically  beyond  hope  of  relief.  (2)  It  is  those  cases  of 
single,  stationary  or  very  slowly  advancing  cavities  which  promise  the 
best  field  for  surgery,  that  not  unfrequently  cicatrise.  (3)  The 
expectoration  from  tuberculous  vomicae,  does  not  usually  cause  so 
much  distress  as  it  does  in  some  other  cases  of  pulmonary  abscess. 
To  these  may  be  added  the  usual  apical  site  of  tuberculous  abscesses. 
(Godlee.) 

Where,  from  the  symptoms  and  physical  signs,  a  probable  diagnosis 
of  localised  abscess,  bronchiectasis,  circumscribed  gangrene,  or  hydatid 
cyst  has  been  arrived  at,  puncture  with  a  fine  exploring  needle  is  the 
best  means  of  ascertaining  whether  further  surgical  procedure  is 
justifiable.  This,  however,  should  not  be  undertaken  unless  prepara- 
tions for  immediate  operation  have  been  made ;  and  this  applies 
particularly  where  hydatid  cyst  is  suspected,  for  tiie  reason  given  at 
p.  882,  and  because,  in  these  cases,  leakage  of  hydatid  fluid  has  been 
known  to  set  up  violent  inflammation  both  of  the  lung  and  pleura. 

By  means  of  puncture  in  one  or  more  places,  not  only  may  the  pus 
or  fluid  be  found,  and  the  cavity  thus  localised,  but  valuable  informa- 
tion with  regard  to  the  presence  of  adhesions  between  the  lung  and  the 
pleura  may  be  obtained  ;  for  if  the  needle  does  not  oscillate  syn- 
chronously witli  the  movements  of  respiration,  adhesions  are  certainly 
present.     On  the  other  hand,  the  exploring  needle  will  fail  where  the 
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cavity  is  deeply  placed,  where  it  is  masked  by  consolidated  lung,  and 
where  it  is  multiple  ;  also  when  the  cavity  is  empty  owing  to  recent 
expectoration  of  its  contents,  or  again,  where  it  only  contains  thick  pus. 
Moreover,  Mr.  Godlee's  words  {Lancet,  1887,  vol.  i.  p.  459)  on  this 
point  should  be  remembered ;  he  says,  "  It  is  impossible  to  penetrate 
the  lung  with  any  amount  of  accuracy  or  definiteness,  because  it 
recedes  before  even  the  sharp  point  of  a  needle." 

Operation. — This  will  be  described  on  general  lines,  calculated  to 
meet  the  different  conditions  which  may  call  for  it.  The  anaesthetic 
should  be  given  slowly  to  avoid  coughing,  and  the  patient  kept  as 
much  as  possible  on  the  back  over  the  edge  of  the  table.  This  is  a 
good  position  for  the  patient,  but  it  necessitates  the  surgeon  doing 
most  of  the  operation  either  seated  low  or  kneeling.  The  above  two 
precautions  are  intended  to  prevent  fluid,  coughed  out  of  the  cavity, 
dangerously  obstructing  the  bronchi.  Chloroform,  or  the  A.C.E. 
mixture  should  be  the  angesthetic  chosen  in  these  cases,  in  order  to 
avoid  the  coughing  and  congestion  produced  by  ether. 

The  needle  by  which  the  fluid  has  been  found  is  itself  taken  as  a 
guide,  and  must  not  be  displaced  by  any  subsequent  manipulations. 
An  incision  three  inches  long  is  then  made  over  the  middle  of  the  rib 
nearest  to  the  puncture.  This  incision  goes  down  directly  on  to  the 
bone.  The  periosteum  is  now  divided  over  the  exposed  area  of  rib,  and 
separated  from  the  bone  by  means  of  a  slightly  curved  raspatory,  care 
being  taken  to  thoroughly  detach  the  periosteum  from  the  deep  aspect 
of  the  rib.  The  portion  of  rib  thus  exposed  is  now  divided  in  front 
and  behind  with  cutting-forceps  or  saw,  and  removed.  The  pleura  is 
now  carefully  exposed  by  incision  of  the  periosteum,  and  the  question 
of  the  presence  or  absence  of  adhesions  determined.  In  settling  this 
question,  the  pleura,  if  not  adherent,  must  not  be  injured.  If  no 
thickening  of  the  pleura  is  found,  and  the  lung  can  be  seen  freely 
moving  beneath  it,  means  must  be  taken  to  shut  off  the  pleural 
cavity  before  the  lung  cavity  is  opened.  Absence  of  adhesions,  how- 
ever, will  only  be  found  in  acute  conditions,  and  even  then  quite 
rarely.  The  best  treatment  under  such  circumstances  is  to  unite 
the  lung  and  pleura  together  by  a  continuous  suture  over  a  sufficient 
area,  and  wait  forty-eight  hours  before  completing  the  operation. 
The  sutures  should  take  up  about  half  an  inch  of  the  lung,  to  ensure 
their  holding,  and  if  there  be  still  the  least  sucking-in  of  air,  additional 
ones  should  be  inserted.  While  this  is  much  the  best  means  of 
preventing  pneumothorax  and  entrance  of  fluids  into  the  pleural  sac, 
another  means  of  securing  the  same  ends  is  to  seize  the  lung  with 
blunt-nosed  forceps  as  soon  as  the  pleura  is  incised,  and  to  quickly 
draw  it  up  into  the  wound. 

The  next  step  in  the  operation  consists  in  opening  the  cavity  in  the 
lung.  This  is  best  done  with  a  medium-sized  trocar  and  cannula,  the 
opening  so  made  being  dilated  with  dressing-forceps.  The  finger  is 
then  gentlj'  inserted  to  ascertain  whether  any  dead  cast-off  lung  tissue, 
or,  in  the  case  of  an  abscess,  a  foreign  body,  is  present. 

A  full-sized  drainage-tube  (soft,  for  fear  of  hsemorrhage  from  friction 
and  ulceration)  should  be  inserted:  where  the  discharge  is  foul,  boracic 
acid  fomentations  should  be  applied. 

Haemorrhage  is  not  commonly  met  with  after  puncturing  the  lung, 
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as  this  is  probably  solulilicd  aiul  altered  ntiiiid  the  abscess  cavity.  If 
it  be  severe,  the  cavity  imist  be  i)ln^fj^ed  with  aseptic  ^nn/.c  wrung  out 
of  turpentine.  'I'lie  cautery  has  tlie  objections  previously  given,  of 
rendering  tlie  feel  of  the  tissues  confusing,  and  [)erlia])s  leading  later 
to  infection  of  the  wound.  When  any  rotten  lung-tissue  has  been 
removed  with  the  finger,  Ineniorrhagc  is  to  be  expected. 

Jf  the  cavity  be  due  to  an  hydatid  (p.  882),  the  endocyst  may  perhaps 
be  expelled  when  coughing  is  set  uj)  by  tiie  incision  of  the  cavity.  If 
it  does  not  so  come  away,  it  should  be  removed,  if  this  can  be  elfected 
without  setting  up  luemorrhage.  To  render  this  step  safe,  the  cut 
edges  of  the  cyst  should  be  sutured,  with  the  cyst  wall,  to  the  external 
wound,  or  the  edges  of  the  cyst  kept  well  drawn  up  with  blunt-nosed 
forceps.     The  after-treatment  is  here  especially  likely  to  be  tedious. 

A  goo<l  instance  of  how  large  cavities  in  the  lungs  ni.ay  be,  when  due  to  this  cause,  is 
given  by  a  case  of  Dr.  Fcnger's  (^Lond.  Med.  Jiecord,  i88x,  p.  327),  in  which  he  successfully 
operated  by  an  incision  in  the  third  space  (through  adherent  pleura),  for  a  gangrenous 
hydatid  cavity  in  the  right  lung,  reaching  from  the  second  to  the  fifth  rib,  and  from  the 
sternum  to  the  posterior  axillary  line. 

After-treatment. — The  cavity  should  be  syringed  out  with  a  i  in  50 
solution  of  carbolic  acid  till  foetor  disappears,  and  then  with  thymol 
lotion.  If  fu>tor  is  obstinate,  gentle  plugging  with  gau/e  wrung  out 
of  turpentine  should  be  tried.  The  drainage-tube  must  reach  to  the 
end  of  the  cavity,  and  siiould  have  several  holes  at  its  extremity  ; 
it  should  not  be  changed  for  a  day  or  two  until  its  reintroductiou  has 
been  rendered  easy ;  finally,  it  must  be  retained  until  the  cavity  has 
almost  completely  closed—  i.e.,  until  the  discharge  has  almost,  and  the 
expectoration  has  quite,  stopped.  If  the  tube  be  removed  too  early, 
refilling  of  the  cavity,  with  return  of  fever,  nausea,  expectoration,  &c., 
is  certain.  Moreover,  as  the  external  opening  tends  to  close  before  the 
cavity  is  obliterated,  any  foul  remaining  matter  which  does  not  escape 
may  be  drawn  into  the  bronchi  and  set  up  diffuse  bronchitis  and 
broncho-pneumonia. 

The  general  health  must  be  sustained,  and  every  attempt  made  to 
secure  fresh  air,  whether  in  the  patient's  room,  or  by  getting  him  as 
soon  as  possible  into  another  room,  and  out  of  doors. 

Even  if  the  operation  does  not  save  life,  it  may  make  the  remainder 
much  more  comfortable  both  to  the  patient  and  his  friends. 

Dangers  and  Difficulties  in  Opening  a  Lung  Cavity. 

1.  Dyspnoea,  coughing,  and  choking  expectoration  with  the  anees- 
thetic. 

2.  Pleural  adhesions  absent  (p.  884),  or  so  soft  that  they  easily  break 
down,  the  lung  thus  being  pushed  away  from  the  ribs  (Godlee). 

3.  Missing  the  cavity  and  damaging  healthy  lung  tissue.  This  is 
best  avoided  by  careful  preliminary  use  of  an  aseptic  fine  trocar  or 
large  morphia-needle. 

4.  Getting,  as  a  result  of  the  operation,  diffuse  broncho-pneumonia, 
pleurisy,  or  pleuro-pneumonia,  in  the  lung  operated  on  or  its  fellow. 

5.  Severe  hfemorrhage,  causing  much  trouble,  owing  to  the  haemo- 
ptysis with  the  anesthetic  (Godlee),  and  later  on  setting  up  infective 
inflammation  of  the  lung. 
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6.  Finding  a  large  branching  cavity,  with  numerous  caverns,  difficult 
or  impossible  to  drain. 

7.  If  the  bronchi  are  dilated  and  contain  fluid  similar  to  a  cavity, 
this  may  be  drawn  from  a  bronchus  by  preliminary  puncture.  This  is 
then  mistaken  for  a  cavity,  and  cut  down  upon. 

8.  A  cavity  near  the  large  vessels  at  the  root  of  the  lung, 
g.  Much  consolidation  of  the  lung  tissue  over  the  cavity. 

10.  As  a  result  of  the  operative  interference,  secondary  rapid  sloughing 
and  gangrene  of  the  lung  may  follow. 

OPEEATIONS    ON    THE    MEDIASTINA. 

The  indications  for  interference  will  be  chiefly  for  inflammatory 
conditions,  acute  and  chronic.     For  both,  the  anterior  mediastinum 


Fig.  297. 


Incisions  for  exposing  the  mediastina  : — A,  Incision  for  Milton's  anterior 
mediastinal  thoracotomy,  for  exposing  the  superior,  anterior,  and  middle 
mediastina  ;  B,  Incision  for  anterior  thoracotomy  by  an  osteoplastic  resection  of 
the  part  of  the  sternum  corresponding  with  the  third,  fourth,  and  fifth  costal 
cartilages  (exposing  the  anterior  and  middle  mediastina).     (Bickham.) 

offers  the  more  favourable  field.  In  the  case  of  the  posterior 
mediastinum,  injury  or  disease  of  the  oesophagus  are  of  especial 
importance. 

Operation  on  the  Anterior  Mediastiniun  (Figs.  297  and  298).    In 
the  case  of  supimration,  if  there  be  any  sinus  or  evidence  of  pointing  at 
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the  sido  ol' llio  stfnmiii,  the  {\cc\)  nptuiiif^'  is  iiiliir^'<'(l  willi  a  iiiiger  as  a 
guide,  by  leiuoviil  of  iis  niufli  of  tlie  steniiiiii  mid  ribs  as  is  needful. 
The  lield  of  operation  must  be  exi)osed  by  a  Hap  appropriate  to  the 

Fks.  298. 


Anterior  mediastinal  thoracotomy,  by  an  osteoplastic  flap  consisting  of  soft 
parts  and  sternum  corresponding  with  third,  fourth,  and  fifth  costal  cartilages  : — 
A,  Osteoplastic  flap  turned  to  left  ;  B,  Pectoralis  major  muscle  ;  C,  C,  Intercostal 
arteries  ;  D,  Costal  cartilage  divided  ;  E,  Costal  cartilage  partly  broken  in  hinging 
back  the  flap  ;  F,  F,  Drill-holes  for  wiring ;  G,  Triangularis  sterni  muscle  ; 
H,  H,  Lungs  and  pleurae,  the  latter  extentling  further  toward  the  middle  line  ; 
I,  Heart  and  pericardium.     (Bickham.) 


Fig.  299. 


Operations  upon  the  thoracic  cavity  : — A,  I'osterior  mediastinal  thoracotomy, 
by  thoracoplastic  flap  ;  B,  Position  for  paracentesis  thoracis  in  the  eighth  inter- 
costal space  in  the  line  of  the  inferior  angle  of  the  scapula.  The  scapula  is  here 
represented  retracted  slightly  outward,  to  increase  working-space  between 
vertebrae  and  scapuha  in  the  removal  of  parts  of  tlie  fourth,  fifth,  and  sixth  ribs. 
(Bickham.) 
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conditions  found  in  each  case.  Wliere  there  is  no  sucli  evidence  to 
help,  the  surgeon  has  two  chief  means  of  exjjosing  the  anterior  medias- 
tinum, viz.,  two  trephine-openings  and  cutting  away  the  bone  between 
them  witli  forceps,  or  Milton's  method  of  splitting  the  sternum 
vertically  with  saw  and  chisel  and  pulling  the  two  halves  forcibly 
apart  (Fig.  297,  Lancet,  March  27,  1897).     A  single  trephine  opening 

Fig.  300. 


Posterior-  mediastinal  thoracotomy,"  by  thoracoplastic  flap  : — A,  Skin  and 
muscle  flap  turned  horizontally  backward  ;  B,  Flap  of  part  of  fourth  rib  and 
intercostal  muscles  turned  upward  ;  C,  Flap  of  part  of  sixth  rib  and  intercostal 
muscles  turned  downward  ;  D,  D,  Vertebral  ends  of  fourth  and  sixth  ribs,  drilled 
for  wiring ;  E,  Intercostal  artery,  vein,  and  nerve  ;  F,  F,  F,  Fourth,  fifth,  and 
sixth  dorsal  nerves  exposed  and  retracted  ;  G,  Pleura  and  lung  ;  H,  Broad 
retractor  displacing  pleura  and  lung  ;  I,  Thoracic  aorta  ;  J,  Left  bronchus  ; 
K,  (Esophagus  protruded  into  wound  by  a  sound  introduced  through  the  mouth. 
The  operations  of  bronchotomy  and  thoracic  cesophagotomy  are  shown  at  J  and  K 
respectively.  The  pulmonary  and  bronchial  vessels  are  omitted,  for  clearness. 
(Bickham.) 

is  almost    certain  to  be    insufficient.     An    osteoplastic    flaj)    and    the 
relations  of  the  parts  met  with  are  shown  in  Fig.  298. 

Owing  to  the  gravity  of  infection  of  the  cellular  tissue  in  this  region, 
the  importance  of  adjacent  organs  and  the  difficulty  of  drainage  with  a 
patient  in  the  recumbent  position,  the  cavities  of  the  wound  should 
be  carefully  packed  with  wet  gauze,  a  sublimate  solution  being 
preferable,  and  this  packing  should  be  renewed  for  the  first  few  days. 
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Witli  rc^anl  to  ^M-o\\ilis  of  tlit-  anterior  inediastimini,  the  one  in 
which  surgical  interfcronce  is  most  justilialih^  is  the  rare  one  of 
dermoid  cyst.  A  paper  hy  Dr.  C^liristian  {Med.  Sunj.  Hep.  of  the  Boston 
City  Hospital,  1901,  p.  114),  in  which  lie  has  collected  forty  cases  of 
dermoid  cysts  and  teratonnxta  in  this  region,  with  references  to  the 
literature,  contains  tiu^  hest  Mnglisii  inl'orniation  on  this  suhject  with 
which  1  am  aiMpuiintcd. 

Operation  on  Posterior  Mediastinum  (Figs.  299  and  300).  We 
will  suppose  that  removal  of  a  foreign  body  from  the  oesophagus  or  one 
of  the  hronchi  is  called  for.  The  patient  is  placed  in  the  semi-prone 
positit)n,  and  the  scapula  drawn  outwards.  The  thick  skin  in  this 
neighhourhood  will  require  very  careful  sterilisation.  An  incision, 
four  inches  long,  is  made  parallel  to  the  vertehral  column  and  ahout 
three  inches  from  it,  over  the  ribs  from  the  third  to  the  sixth,  and  at 
each  end  transverse  incisions  are  carried  inwards.  The  musculo- 
cutaneous flap  thus  marked  out  is  turned  inwards  towards  the 
vertebrae.  The  subjacent  portions  of  ribs  are  next  resected  sub- 
periosteally.  To  obtain  the  necessary  access,  the  resection  must  be 
carried  with  bone  forceps  as  near  the  spine  as  possible,  the  transverse 
processes  being  also  removed  in  part.  Especial  care  must  be  taken  to 
avoid  injury  to  the  pleura.  Konig's  and  Kiister's  advice  that  an  assistant 
follow  the  operator  with  a  dossil  of  gauze  in  case  any  opening  is 
made  in  this  membrane  must  be  remembered.  Any  such  opening 
should  be  sutured  at  once.  All  bleeding  being  arrested,  the  pleura  is 
carefully  detached  with  the  fingers,  and  the  lung  pushed  inwards  and 
forwards.  The  presence  of  a  bougie  will  facilitate  i)alpation  of  the 
oesophagus.  This  is  carefully  separated  from  its  surroundings,  and 
the  bougie  being  partially  withdrawn  the  oesophagus  is  drawn  into 
the  wound  between  two  forceps,  opened,  and  the  foreign  body  with- 
drawn. During  the  manipulations  of  the  oesophagus,  the  trunks  of 
the  vagi  will  require  especial  attention,  and  the  vena  azygos,  if  met 
■with,  must  either  be  drawn  aside  with  a  blunt  hook,  or  secured  between 
double  ligatures. 

The  question  of  complete  suture  of  the  oesophagus  must  depend  on 
the  character  of  the  foreign  body  and  the  amount  of  damage  inflicted 
by  this  and  the  necessary  manipulations.  Sufficient  drainage  of  the 
mediastinum  itself  is  imperative. 

Those  interested  in  trans-thoracic  resection  of  the  oesophagus 
should  refer  to  Dr.  W.  Meyer's  paper  {Ann.  of  Surg.,  May,  1905), 
with  its  account  of  the  work  done  in  this  direction  by  Sauerbruch 
and  the  late  v.  Mikulicz.  Reference  to  the  paper  will  show  that  dogs 
were  the  subjects  operated  on.  Dr.  Meyer  states  that  the  three 
resections  of  the  oesophagus  performed  on  the  human  subject  within 
Sauerbruch's  closed  chamber  at  the  Breslau  Chnic  had  each  resulted 
in  death. 


CHAPTER    IV. 

TAPPING  OR  INCISING  THE  PERICARDIUM. 
SUTURE  OF  WOUNDS  OF  THE  HEART. 

TAPPING    OR    INCISING    THE    PERICARDIUM. 

Indications. 

1.  When  a  pericardial  eifusion  has  resisted  previous  treatment,  and 
signs  of  cardiac  distress  are  increasing. 

2.  When  there  is  a  steady  increase  of  precordial  dulness. 

3.  W^hen  the  heart-beat  and  pulse  are  becoming  feeble. 

4.  AVhen  cyanosis,  dyspnoea,  and  epigastric  distress  are  present. 

5.  When  the  effusion  persists,  when  it  is  accompanied  by  oedema, 
rigors,  and  pyaemia,  e.g.,  in  cases  of  osteomyelitis,  when  it  occurs  in  a 
much  weakened  patient,  the  fluid  is  probably  purulent. 

The  spot  usually  chosen  for  puncture  is  the  fifth  or  fourth  space, 
about  one  inch  from  the  sternum,  so  as  to  avoid  the  internal  mammar}^ 
vessels,  and,  if  possible,  the  pleura,  which  varies  greatly  in  the  extent 
to  which  it  lies  under  cover  of  the  inner  ends  of  the  fifth  and  sixth 
cartilages  and  even  of  the  sternum.  Mr.  Rowlands  {loc.  infra  cit.,  p.  892) 
writes  on  this  point :  "  From  anatomical  considerations  and  experi- 
ments on  the  cadaver  it  is  certain  that  the  safest  point  to  tap  or  to 
insert  the  needle  of  the  exploring  syringe  is  the  left  costo-xiphoid  angle 
as  suggested  by  Roberts  years  ago.  The  instrument  should  touch  the 
lower  end  of  the  gladiolus  and  should  pass  backwards,  upwards,  and  a 
little  inwards  behind  the  sternum,  until  it  is  felt  to  enter  the  cavity  of 
the  pericardium  at  a  distance  of  not  more  than  2|  inches  from  the  skin. 
The  pleura  and  internal  mammary  vessels  are  too  far  out  to  be  injured, 
and  the  peritoneum  too  low,  and  the  heart,  unless  adherent  in  front, 
lies  too  far  back  in  its  distended  sac  to  be  reached  if  the  above  pre- 
cautions are  taken.  The  inner  extremity  of  the  fifth  left  space  is 
probably  the  next  best  situation,  where  the  needle  should  be  passed 
backwards  and  inwards  in  close  contact  with  the  sternal  edge ;  but 
though  the  internal  mammary  vessels  are  quite  safe,  the  pleura  will 
certainly  be  pierced  occasionall3\  The  sixth  left  space  is  to  be 
preferred,  if  wide  enough  at  its  sternal  end,  which  is  not  often  the  case." 

W^hichever  site  is  chosen  for  puncture,  strict  aseptic  precautions 
must  be  taken,  and  the  following  risks  of  paracentesis  must  be 
remembered,  viz.,  pleurisy,  empj^ema  and  injury  to  the  heart.  While 
upwards  of  a  pint  of  serum  has  been  removed  in  some  cases,  the  with- 
drawal of  only  three  or  five  ounces  has  been  followed  by  recovery.* 

*  With  regard  to  the  amount  to  be  withdrawn,  Dr.  Stewart  {JEdin.  Med.  .lourn.,  Aug. 
1885)  thinks  that,  if  serous  fluid  is  found,  aspiration  should  be  made  use  of,  but  only 
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On  the  lliiid  coiisiii}^  to  llow,  tlu;  ixiiictiirc  should  he  closed  with 
sterilised  gauze,  collodion  and  iodoform. 

In  a  lew  cases  the  collection  of  lluid  lies  posterior  to  the  heart. 
Five  and  twenty  years  a<^o  I  was  asked  to  perfcnun  jjaracentesis  in  a 
j)atient  who  was  moribund.  Only  a  lew  ounces  escaped,  and  the  patient 
dying  shortly  afterwards,  the  main  collection  was  found  to  he  behind 
the  heart.  Thayer  {John  Hopkins  IIosj}.  Bull.,  1904,  p.  149)  found  no 
fluid  on  aspiration  though  the  area  of  dulness  was  large.  At  the 
necropsy,  1200  cc.  of  tluid  were  found  in  the  pericardium.  Though  the 
heart  was  not  fixed  l)y  adhesions  it  lay  in  front  of  the  effusion,  and  the 
needle  had  come  in  contact  with  this  viscus.  In  such  cases,  to  obtain 
better  access,  a  rib  must  be  resected. 

In  some  cases  the  co-existence  of  effusion  into  the  pleural  and 
peritoneal  sacs  must  be  remembered. 

If  pus  is  present  the  case  must  be  treated  by  free  incision.  An 
anaesthetic  having  been  given,*  the  trocar  is  taken  as  a  guiding  director, 
and  a  narrow,  sharp-pointed  bistoury  carefully  thrust  in  by  its  side  ; 
the  opening  is  then  further  dilated  with  dressing-forceps  or  a  blunt- 
pointed  bistoury,  care  being  taken  to  keep  the  internal  opening  into 
the  pericardial  sac  free.  A  soft  drainage-tube  should  next  be  inserted, 
and,  when  all  the  pus  that  will  come  away  has  escaped,  antiseptic 
gauze  dressings  should  be  applied. 

As,  however,  the  proximity  of  the  costal  cartilages  to  one  another 
will  only  allow  of  the  introduction  of  a  small-sized  drainage-tube,  and 
as  flocculent  matter  may  be  present,  e.g.,  where  the  pneumococcus  is 
present  (p.  867),  it  is  wiser  to  resect  part  of  the  fifth  costal  cartilage 
(Fig.  301),  or  the  seventh  (Rowlands,  vide  infra).  This,  while 
increasing  the  length  of  time  occupied  by  the  operation,  will  allow  of 
the  insertion  of  a  large  drainage-tube,  and  thus  of  free  and  efficient 
drainage. 

An  incision  is  made  from  the  sternum  outwards  over  the  fifth  costal 
cartilage  to  its  junction  with  the  rib.  The  soft  parts  are  carefully 
separated  as  at  p.  884,  care  being  taken  not  to  wound  the  pleura.  The 
cartilage  is  then  divided  with  a  narrow  saw  and  sharp  bone-forceps 
at  its  junction  with  the  rib  and  sternum.  The  internal  mammary 
vessels  now  exposed  are  divided  between  two  ligatures  or  drawn  aside. 
The  triangularis  sterni  is  detached  from  the  sterum  and  drawn  inwards. 
The  pleura,  the  relation  of  which  to  the  chest-wall  and  pericardium 
varies  greatly,  is  peeled  aside  and  drawn  outwards.  It  is  much  thinner 
than  the  pericardium  and  its  border  may  contain  fat.  If  there  be  difficulty 
in  displacing  the  pleura  outwards,  the  adjacent  part  of  the  sterum 
should  be  removed  (Rowlands).  In  children,  owing  to  its  cartilaginous 
nature,  this  is  readily  efiected  with  a  gouge.  A  little  further  use  of  a 
director  will  now  expose  the  pericardium.  Before  this  is  incised  it  is 
well  to  again  use  an  exploring  needle.    The  incision  into  this  sac  should 

enough  withdrawn  to  give  relief.  He  points  out  that  it  is  a  sound  rule,  in  dealing  with 
vital  organs,  that  only  a  minimum  amount  of  interference  should  be  had  recourse  to,  and 
that  this  is  especially  necessary  in  cases  which  threaten  pulse-failure.  The  tapping  should 
be  repeated  rather  than  too  much  fluid  be  drawn  off  at  once. 

*  Chloroform  or  A.C.E.  mixture  will  be  the  wisest,  especially  if  pleural  effusion 
co-exists,  on  account  of  the  greater  struggling  with  ether.  Local  analgesia  (pp.  652  and 
868)  should  certainly  be  tried. 
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be  made  downwards  and  outwards,  and  if  time  admits,  the  cut  edges 
should  be  sutured  to  the  lips  of  the  wound.  If  the  patient's  condition 
admits  of  it,  where  the  fluid  is  foul  or  where  there  is  reason  to  suspect 
the  presence  of  flocculent  masses,  and  only  in  these  cases,  irrigation, 
e.g.,  with  sterilised  saline,  dilute  carbolic  acid  or  mercury  perchloride 
solutions  should  be  employed.  But  this  must  be  done  ver}^  gently, 
escape  of  all  the  fluid  must  be  ensured — to  ensure  this  two  tubes 
should  be  inserted  ;  finally  the  fluid  used  must  be  warmed.  Any 
Oldening  in  the  pleura  should  be  closed  with  a  stitch,  or  gauze  secured 
wuth  silk. 

If,  as  is  not  uncommon,  an  empyema  be  present,  the  critical  condition 
of  the  patient  will  usually  render  it  advisable  to  defer  further  operation 
for  a  day  or  two. 

On  the  subject  of  the  best  incision  for  drainage  of  the  pericardium, 
two  very  instructive  papers  by  Mr.  T.  P.  Rowlands  {Brit.  Med.  Joiirn., 
Jan.  2,  1904,  and  Apr.  15, 1905)  should  be  consulted.  The  cases,  aged 
2 J  years  and  i  year  and  8  months  respectively,  were  under  the  care  of 
Dr.  Coutts  at  the  East  London  Hospital  for  Children  :  his  remarks 
on  purulent  pericarditis  and  the  complications  which  may,  as  in  these 
cases,  be  present,  will  repay  careful  study.  In  the  second  of  the  two 
papers  mentioned  above,  and  in  a  letter  to  me,  July,  1906,  Mr. 
Rowlands  is  of  opinion  that  removal  of  the  seventh  left  costal  cartilage 
from  near  its  chondro-costal  junction  to  within  an  inch  of  the  sternum, 
together  with  a  jDortion  of  this  bone,  if  needful,  gives  the  easiest, 
widest,  safest  mode  of  access  and  the  best  drainage.  When  the 
thorax  is  opened  the  diaphragm  is  pushed  downwards,  and  never  need 
be  separated  or  pierced.  The  pleural  margin  can  be  pushed  up 
and  outwards,  and  the  pericardium  opened  and  drained  at  its  lowest 
and  outermost  point,  so  that  when  the  patient  is  turned  on  one  side 
the  pus  drains  away  better  than  with  an  incision  close  to  the  mid-line, 
which  is  also  more  liable  to  trespass  on  the  abdomen  and  the  deep 
epigastric  arter3\  It  is  also  possible  to  pass  a  finger  into  the  various 
recesses  of  the  pericardium,  and  to  introduce  a  tube  behind  the  heart 
into  the  oblique  sinus  with  comparative  ease. 

Epigastric  route. — This  method,  first  brought  forward,  I  believe,  by  Larrey,  was 
strongly  recommended  by  the  late  Mr.  H.  W.  Allingham  {Lancet,  June,  1900),  on  the  ground 
that  the  pericardium  is  thus  incised  at  the  lowest  part  of  its  anterior  wall.  Stated  very 
briefly,  this  operation  consists  in  incising  the  left  rectus  abdominis,  and  after  avoiding  the 
peritoneum,  opening  up  the  cellular  interval  between  the  sternal  and  costal  fibres  of  the 
diaphragm  (in  which  lies  the  superior  epigastric  artery),  and  thus  exposing  the  lowest  part  of 
the  pericardium.  A  good  account  of  this  method  of  reaching  the  pericardium  is  given  by 
Mr.  Pendlebury  {Laticet,  Mar.  10, 1900,  p.  693),  with  a  successful  case.  The  collection  here 
was  serous.  Mr.  Rowland  (^Brlt.  Med.  Journ.,  Jan.  2,  1904),  considers  that  the  above 
ingenious  operation  has  the  following  drawbacks  :  (a)  The  little  room  available  in  most 
adults,  who  have  wide,  firm,  or  even  ossified  ensiform  cartilages  and  rigid  costal  cartilages  ; 
the  costo-xiphoid  space  is  too  narrow  in  these  cases,  (/y)  The  operation  is  necessarily 
performed  somewhat  in  the  dark  and  under  cover  of  the  sternum  and  seventh  costal 
cartilage,  and  it  is  not  easy  to  be  sure  whether  the  exploring  finger  is  above  or  below  the 
diaphragm,  especially  by  an  operator  not  quite  familiar  with  the  anatomy  of  this  region. 
For  these  reasons  a  portion  of  the  seventh,  or  even  of  the  sixth,  costal  cartilage,  may  have 
to  be  removed  in  order  to  provide  the  necessary  room,  as  practised  by  Mr.  Allingham  and 
Mr.  Pendlebury.  (c)  The  superior  epigastric  artery  may  be  wounded  as  it  comes  through 
the  diaphragm,  and  cause  troublesome  haemorrhage  in  the  depth  of  the  wound,      (tl)  The 
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peiicnrdiiun  may  1)0  separated  l)y  IIk:  (in>^cr  from  tlu;  parictcs,  and  pus  may  then  leak 
into  the  loose  coiiiieetive  tissue  and  8ft  up  a  fatal  mediaHtinitis.  Wiieii  the  perieardiiim 
is  much  distended  these  dangers  and  difliciultics  are  diminished  ;  the  reverse  will  be  the 
case  where  the  collection  of  pua  is  small.  In  the  second  case  related  by  iJr.  Coutt.s  and 
Mr.  Rowlands  the  amount  was  between  one  and  two  ounces. 

During  the  first  few  days  after  th(!  operation  tlic  drainage  of  the 
cavity  may  b(>  niateriiilly  assisted  by  keeping  the  patient  pr()pi)e(l  np, 
and  tiuMied  on  to  liis  face  at  intervals  as  niucii  as  possible. 

Causes  of  Failure. 

1.  The  tissue  of  the  heart  degenerated,  or  tlie  organ  dihited.  These 
changes  may  come  on  very  rapidly. 

2.  Toxremia,  septictemia,  and  pyajmia. 

3.  Co-existing  effusions  into  pleural  and  peritoneal  sacs,  or  into 
joints,  or  pneumonia.  During  the  after-treatment  measles  and  bron- 
chitis may  cut  short  a  case  that  otherwise  promises  well,  as  occurred 
in  one  of  the  children  under  the  care  of  Dr.  Coutts  and  Mr.  Ilowlands 
(vide  supra). 

4.  (Tklema  of  lung.  Evidence  of  this  should  be  most  carefully 
watched  for.  It  proved  fatal  in  the  case  of  a  jiatient  of  Dr.  (Icjod- 
hart's,  a  young  lady  of  14,  from  whose  pericardium  I  removed  forty- 
six  ounces  of  pus  by  an  incision  in  the  fifth  right  space,  a  little  outside 
the  sternum, 

5.  Co-existing  diseases — e.r/.,  phthisis,  or  renal  disease. 


SUTURE    OF    WOUNDS    OF    THE    HEART   (Fig.   300). 

Owing  to  the  rareness  of  the  use  of  the  knife  or  revolver  in  this 
country,  most  of  our  information  on  this  subject  is  derived  from  the 
Continental  and  American  surgeons. 

Apart  from  the  recoveries  that  have  taken  place  after  suture,  severe  wounds  of  the 
heart  have  been  almost  invariably  fatal.  Surgical  intervention  has,  however,  undoubtedly 
saved  a  considerable  number  of  lives,  as  may  be  gathered  from  the  following  tigures  : — 
Loison  {Revue  de  Cliirurgie,  1899,  Nos.  i,  2,  6)  collected  90  cases  of  wounds  of  the  heart 
by  cutting  instruments.  Of  72  cases  not  operated  upon,  71  died  ;  of  18  cases  treated 
by  operation,  10  recovered.  Again,  Hill  (^Neio  York  Med.  Record,  Dec.  15,  1900)  gives 
17  cases  of  heart  suture,  7  of  which,  or  a  percentage  of  41,  recovered. 

Wounds  of  the  heart  may  be  either  penetrating  or  non-penetrating — the  great  majority 
of  them  belonging  to  the  former  class.  The  ventricles  are  more  often  injured  than  the 
auricles,  and  the  right  ventricle  more  commonly  than  the  left.  It  has  been  shown,  both 
by  experiments  upon  animals  and  by  the  operations  that  have  been  performed  on  man, 
that  interrupted  silk  sutures,  passed  deeply  into  the  myocardium,  produce  perfect 
haemostasis.  The  sutures  should  be  passed — as  recommended  by  Rehn,  quoted  by  Ware 
(^Annals  of  Surgery,  Oct.  1899) — during  diastole,  since  the  heart  sinks  back  during  systole 
into  the  pericardial  space. 

Various  methods  have  been  adopted  to  expose  the  heart.  A  good  account  of  many 
of  these  is  given  by  Ware  (loc.  supra  cit.').  If  the  operative  experience  and  surroundings 
of  the  surgeon  and  the  condition  of  the  patient  admit  of  it,  an  osteoplastic  flap  such  as 
Rotter's  will  give  good  exposure.  But  if  the  heart  be  wounded  low  down  the  parts  may 
have  been  unnecessarily  disturbed,  if  a  large  flap  be  adopted  as  a  matter  of  routine.  An 
incision,  starting  nearly  one  inch  from  the  left  border  of  the  sternum,  is  carried  along 
the  third  rib  for  four  inches.  A  second  one  is  similarly  made  along  the  sixth  rib.  A  vertical 
incision  along  the  anterior  axillary  line  connects  the  first  two.  The  third,  fourth,  and 
fifth  ribs  are  cut  through  with  the  pleura  along  the  line  of  the  third  incision,  and  the 
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musculo-osseous  flap  raised  and  turned  inwards,  the  cartilages  of  the  ribs  acting  as 
hinges.  According  to  the  age  of  the  patient  these  must  be  bent  or  divided.  For  an 
operator  having  to  face  this  emergency  under  different  conditions  it  would  probably  be 
advisable  to  adopt  less  complicated  steps.  Beginning  with  an  angular  incision  along  the 
sixth  costal  cartilage  and  over  the  sternum,  the  soft  parts  are  raised  so  as  to  expose  the 
fifth,  sixth,  and  probably  the  fourth  costal  cartilages.  These  are  removed  according  to 
the  steps  already  given  (pp.  869,  891),  by  cutting  through  the  corresponding  ribs  and 
severing  the  cartilages  about  three-quarters  of  an  inch  from  the  sternum.  The  triangu- 
laris sterni  and  internal  mammary  vessels  are  dealt  with,  and  the  pericardium  recognised 
by  the  directions  given  at  p.  891.  If,  as  is  probable,  the  pleura  has  been  wounded,  all 
that  is  needed  at  this  stage  is  to  separate  it  sufficiently  from  the  pericardium.  This  is 
next  opened  by  a  flap  or  a  I —  shaped  incision,  made  freely  so  as  to  give  access  to  the 
anterior  aspect  of  the  heart.  Clots  are  gently  wiped  away  with  gauze  wrung  out  of 
sterile  saline  solution,  and  the  wound  in  the  heart  found  and  sutured  with  fine  silk  or 
catgut.  Both  of  these  last  two  steps  may  be  interfered  with  by  the  tumultuous  action  of 
the  struggling  organ.  Introduction  of  two  or  three  fingers  of  the  left  hand,  or  that  of 
an  assistant,  behind  the  heart  will  help  to  steady  it ;  but  while  the  insertion  of  the  little 
finger  into  the  wound,  and  temporary  "traction"  sutures  of  stouter  silk  maybe  found 
necessary,  it  is  more  than  possible  that  such  steps  may  turn  the  scale  against  the  heart 
which  is  on  the  point  of  ceasing  to  beat.  The  introduction  of  the  sutures  should  be 
sufficiently  deep  to  prevent  their  tearing  out,  but  should  not  enter  the  endocardium  :* 
the  coronary  vessels  should  be  carefully  avoided.  If  the  wound  should  be  high  up,  the 
third  rib  and  part  of  the  sternum  must  be  removed.  It  is  never  safe  to  close  the  wound 
in  the  pericardium,  which  should  be  drained  with  gauze.  While  any  fluids,  clots,  &c., 
which  are  accessible  should  be  removed  from  the  pleura,  time  should  not  be  taken  up  in 
attempting  to  cleanse  this  sac.  It  is  blood  that  will  be  chiefly  present,  and  this  should, 
for  the  present  at  least,  be  left  to  the  pleura  to  deal  with.  It  need  scarcely  be  added 
that  every  possible  precaution  against  shock  should  be  taken  before,  during,  and  after  the 
operation,  including  the  injection  of  sterile  saline  fluid  into  the  veins  and  cellular  tissue 
(p.  141).  Many  other  hints  will  be  gathered  from  the  cases  of  wounds  from  bullet  and 
knife  which  follow. 

The  following  most  striking  case  of  double  gunshot  wound  of  the 
heart  was  operated  upon  by  M.  Launay,  and  reported  by  M.  Peyrot 
{Bull,  de  VAcad.  de  Med.,  July  29,  1902)  : — 

The  operation  took  place  about  three  hours  after  the  injury.  The  pulse  was  now 
uncountable,  but  the  patient  was  able  to  give  an  account  of  the  injury.  The  external 
wound  was  at  the  nipple,  and  from  it  haemorrhage  was  small  and  intermittent.  The 
heart  sounds  were  indistinct,  a  splashing  sound  could  be  heard,  and  there  was  evidence 
of  blood  in  the  pleura.  Chloroform  having  been  administered,  an  osteoplastic  flap  was 
turned  back,  with  parts  of  the  fourth,  fifth,  and  sixth  ribs.  Complete  pneumothorax 
was  present,  with  a  large  amount  of  blood  in  the  pleural  sac.  The  thin  edge  of  the  lung 
was  perforated  by  the  bullet.  From  a  small  wound  in  the  pericardium  the  blood  flowed 
slowly  and  persistently.  The  wound  being  enlarged,  one  was  found  in  the  left  ventricle, 
2  cm.  from  the  apex.  From  this  bleeding  took  place,  only  in  diastole.  The  wound  was 
easily  closed  with  a  catgut  suture.  Examination  of  the  back  of  the  heart  was  somewhat 
difficult,  but  the  wound  of  exit  was  found  when  the  finger  was  placed  under  the  apex, 
and  the  heart  tilted  up.  It  was  situated  near  the  base  of  the  left  apex.  A  traction- 
suture  was  placed  in  the  heart  muscle  in  order  to  give  access  to  this  wound,  which  was 
closed  with  two  catgut  sutures.  The  pericardium  was  cleared  of  clots  and  partially 
closed.  The  pleura  was  treated  in  the  same  way.  During  the  operation  two  litres  of 
salt  solution  were  injected  into  the  subcutaneous  tissue.  The  operation  lasted  about 
thirty-five  minutes.  The  pulse  was  uncountable  throughout,  but  the  heart  had  never 
ceased  to  beat.     The  next  day  the  patient  was  in  good  condition.     P.  100  to  120,  of  good 

*  If  the  wound  has  involved  one  of  the  musculi  pectinati  or  the  septum,  it  may  be 
only  possible  to  close  the  superficial  part. 
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volnnic.  Tlio  drains  wore  removed  f()rly-uif,'ld  lioiirs  after  llic  oporafioii.  The  patient 
iimde  an  excellent  recovery. 

The  followiiip  account  of  a  Ruccessfiil  case  of  a  Btah-woiuid  dealt  with  l)y  I'arrozzani, 
is  given  liy  Hill  (W.  siipni  rif.)  : — 

"  Pnrrozzani,  in  1897,  operated  upon  a  youiif,'  man  who  had  been  cut  three  timen. 
Two  of  the  cuts  were  of  no  inijiortance.  He  followed  his  assailant  thirty  steps,  and 
fell.  Five  hours  after  the  injury  he  was  carried  to  the  hospital,  where  it  was  found 
that  the  tlasiKer  had  entered  the  seventh  left  intercostal  space  in  the  mid-axillary  line. 
His  general  condition  was  extremely  grave,  heart-beats  and  pulse  almost  impercejjtihle, 
and  respiration  rapid  and  superficial.  Immediate  intervention  without  an  anicsthetic 
was  decided  upon.  An  incision  through  the  soft  parts,  an  inch  and  a  rjuarter  from  the 
margin  of  the  sternum,  in  the  fourth  intercostal  space,  was  carried  for  a  distance  of  five 
inches  and  a  half,  then  it  descended  vertically  in  the  mid-axillary  line  as  far  as  the 
superior  margin  of  the  ninth  rib.     The  fifth,  sixth,  seventh,  and  eighth  ribs  were  cut 

{•'ic.    ;ini. 


Exposure  of  pericardium  and  heart  by  partial  excision  of  left  fifth  costal 
cartilage  : — A,  Pectoralis  major  muscle  retracted,  overlying  the  retracted  inter- 
costal muscles  and  membrane  ;  B,  Internal  mammary  vessels  ;  C,  Intercostal 
vessels  ;  D,  Sternum  and  part  of  fifth  costal  cartilage  ;  E,  Pleura  and  lung 
retracted;  F,  Pericardium,  incised  and  margins  retracted;  G,  Heart,  showing 
incised  wound  being  sutured.     (Bickham.) 

through  in  the  mid-axillary  line  with  the  pleura.  The  musculo-osseous  flap  was  raised, 
with  the  cartilages  of  the  ribs  acting  as  the  hinges.  The  pleural  cavity  was  filled  with 
blood,  and  an  opening  one  inch  in  length  was  found  in  the  pericardium,  which  was 
subsequently  enlarged  to  two  inches  and  a  half.  There  was  very  little  blood  in  the 
pericardium,  because  the  injury  was  in  the  most  dependent  part,  and  the  blootl  readily 
escaped  into  the  pleural  cavity.  A  wound  in  the  apex  was  observed,  three-quarters  of 
an  inch  in  length,  through  which  the  little  finger  was  passed  into  the  left  ventricle. 
This  served  the  double  purpose  of  checking  the  hfemorrhage  and  steadying  the  organ 
for  the  introduction  of  the  sutures.  Four  deep  silk  stitches  were  used,  not  touching  the 
endocardium.  Passing  the  needle  caused  violent  throbbing  of  the  heart.  The  pleura 
and  pericardium  were  thoroughly  cleansed,  and  the  flap  was  sutured  in  position. 
Stimulating  hypodermic  injections  were  used,  and  hypodermoclysis  and  auto-trans- 
fusion practised.     The  operation  lasted  one  hour  and  a  quarter.     Recovery  resulted." 

Hill,  of  Montgomery,  Alaska,  records  (^Xcw  York  Med.  Rec,  1900,  vol.  Iviii.  p.  921)  a 
successful  case  of  suture  of  a  stab  wound  of  the  left  ventricle  in  a  negro,  aet.  thirteen . 
The  o})eration  was  performed  eight  hours  after  the  injury,  under  chloroform,  the  wound 
being  closed  with  one  catgut  suture.    The  patient  made  a  good  recovery. 


8g6  OPERATIONS    ON    THE   THORAX. 

The  following  are  the  conclusions  drawn  by  Hill,  together  with  others  from  the  difEerent 
published  cases  : — 

I.  As  the  operation  has  reduced  the  mortality  from  about  90  per  cent,  to  about 
63  per  cent.,  every  wound  of  the  heart  should  be  operated  upon  immediately.  2.  Unless 
the  patient  is  unconscious,  and  corneal  reflex  abolished,  an  ansesthetic,  preferably  chloro- 
form, should  be  given.  Struggling  is  liable  to  cause  detachment  of  clot,  and  fresh 
hasmorrhage,  as  occurred  in  Parlavecchio's  patient.  3.  The  wound  should  never  be 
probed,  for  fear  of  injury  to  the  myocardium.  4.  Rotter's  flap-operation  (p.  893)  renders 
access  to  the  heart  extremely  easy,  and  should  usually  be  adopted.  5.  Before  sutures  are 
introduced  the  heart  should  be  steadied  either  by  lifting  it  up  with  the  hand,  or  if  the 
wound  be  large  enough,  by  introducing  the  little  finger  into  it,  as  Parrozzani  did,  which 
serves  the  further  purpose  of  stopping  the  bleeding.  6.  The  sutures  should  be  of  reliable 
catgut  or  fine  silk,  always  interrupted  and  introduced  with  the  smallest  possible  needle. 
They  should  not  involve  the  endocardium,  and  as  few  as  possible  should  be  used  con- 
sistent with  safety,  as  they  cause  a  degeneration  of  the  muscle,  with  a  tendency  to 
dilatation  and  rupture.  7.  Suturing  or  any  other  part  of  the  technique  should  not  be 
discontinued  because  the  heart  has  ceased  to  pulsate,  especially  if  respiration  continues. 
8.  Forcible  divulsion  of  the  sphincter  and  squeezing  the  heart  have  been  recommended 
as  means  of  resuscitation :  how  far  they  are  beneficial  is  another  matter.  9.  The  peri- 
cardium should  be  cleansed  by  sponging  out,  no  fluid  being  poured  into  the  sac.  10.  The 
advice  to  close  the  pericardium  does  not  seem  judicious.  In  Rehn's  case,  evidence  of 
compression  appeared,  necessitating  re-opening  the  wound  and  drainage. 

In  the  majority  of  cases  the  wound  was  situated  in  front,  and  the  pericardium  was 
usually  found  to  be  distended  with  blood.  The  length  of  time  between  the  injury  and 
the  operation  has  varied  considerably  :  in  a  successful  case  by  Rehn  it  was  more  than 
twenty-four  hours  ;  in  a  case  of  Giordano's,  in  which  the  left  auricle  was  sutured,  the 
operation  was  performed  within  half  an  hour  of  the  receipt  of  the  injury.  In  the 
majority  of  the  cases  some  hours  elapsed  before  the  operation. 
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Ballance,  modified  Stiicke's  operation,  291, 293,  294  ;  mode  of  finding  antrum,  295  ;  after- 
treatment  in  Stiicke's  operation,  299,  300;  latent  cerebral  abscess,  301;  trephining 
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paralysis,  418,  420;  neurectomy  of  spinal  accessory,  736 ;  ligature  of  large  arteries, 
797  ;  ligature  of  innominate,  804 
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BouRDiLLAT,  foreign  bodies  in  bronchi,  632 
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BousgUET,  triiumiitic;  aiieurysin  of  foreftrm,  149 

BoWKX  (W.  n.),  sub-duiiil  hiumonlmfje,  267 

I5()\VI.HY,  ciist!  of  iiiliii-tlioracic  cystic  IjioihIioccIc  caiisiiij;  iirf^eiit  (lyspnoea,  681 

HoYD    (^Stanmcy),   c;use   of    iiitcrscapulo-tlnniicic   aiiiinitatioii,   225  ;    removal   of    naao- 

pliaiynjjeal   (ibroiiia  by   temporary   resect ioii  of  jaw,  500  ;  liij^h  amputalion  of  limb 

for  recurrent  cancer  of  breast,  859  ;  o<li)horectomy  for  inoperable  cancer  of  breast, 

85<),  S60 
Boyd  (Stanm.ky,  and  Unwin),  results  of  operations  for  cancer  of  tonf,'ue,  580,  581 
Bkaatz,  ikiinlpen  rays  in  limliiii,'  bullet  in  brain,  326 
HUADKoilli,  transplantation  of  ti-inlons  in  iiif.intiic  paralysis,  54 
BitAlNl':.  position  of  patient  during;  removal  of  adenoids,  470 
HitAKi'.NiMtiixii;,  transfusion  in  pernicious  aniemia,  143 
BltAMWi:!.!.  (^Myiu)M),  proportion  of  cerebral    new  j,'rowtiis  suitable    to   operation,  354, 

362 
BUKMEit  (St.  Louis),  endothelioma  of  dura  involving  brain,  352 
Bkiqgs,  cases  of  traumatic  epilepsy,  280,  281  ;  traumatic  aneurysm  of  internal  carotid, 

777 

BuisToWE,  d3'spniEa  from  different  conditions  causing  narrowing  of  air-passages,  647 

Bkoca,  drainage  of  lateral  ventricles,  393 

BUODIE  (Sir  15.),  palliative  operations  in  malignant  disease  of  breast,  856 

Bkonxek,  method  of  closing  antrectomy  wound,  299  ;  value  of  formalin  in  nasal  polypi, 
467  ;  in  laryngeal  papillomata,  622 

BuoPHY.  operation  for  cleft  palate.  570 

BKtnvx  (\V.  11.),  replacement  of  lip,  540 

Bi{owNK  (Lennox),  unilateral  laryngectomy,  665 

Bkuce  (A.),  iliagnosis  of  cerebellar  disea.se.  304 

Bkuce  (.).  MiTciiELri,  and  Bellamy'),  case  of  growth  involving  brachial  plexus,  714 

Bkuxxeu,  recurrence  of  bronchoceles  after  enucleation.  696 

BRrxs,  plastic  surgery,  531  ;  restoration  of  lower  lij),  534 

BUYAXT  (.1.  D.),  flaps  in  plastic  suigery.  529  ;  ligature  of  external  carotid,  767.  772;  pre- 
liminary to  removal  of  upper  jaw,  483  ;  cii'soid  aneurysm  of  scalp,  769 

Bryant  (T.),  depressed  fracture  of  skull  in  early  life,  248;  tracheotomy  tube.s,  630; 
bronchocele  causing  urgent  dyspnoea,  O82 

Buchanan  (J.  J.),  removal  of  scajjula,  215 

Buchanan,  varieties  of  dyspnoea  in  laryngeal  di|)htheria,  627,  628  ;  tracheotomy,  632 

BUKQHARD,  removal  of  cervical  sympathetic,  742 

BuRCJHARD  (and  Watson  Cheyne).    See  Cheyne  and  Burghakd. 

Burrell,  operative  interference  in  recurrent  dislocation  of  humeras,  198  ;  ligature  of 
innominate,  794,  803 

Butcher,  ligature  of  radial  artery  wounded  at  the  wrist,  82  ;  removal  of  upper  jaw,  487  ; 
ligature  of  common  carotid  for  cut  throat,  750 

BuTLiN,  parotid  growths  and  facial  paralysis,  440  ;  mortality  after  and  results  of  removal 
of  upper  jaw,  489  :  growths  of  lower  jaw,  505  ;  dilBculty  of  diagnosis  in  growths  of 
tongue,  578  ;  some  causes  of  death  after  removal  of  tongue,  598,  599  :  routine  removal 
of  glands  in  cancer  of  the  tongue,  603,  604  ;  malignaucj-  of  growths  of  tonsil,  608, 
610  ;  value  of  thyrotomy  in  malignant  disease  of  larynx,  655,  658  ;  diagnosis  of 
laryngeal  carcinoma,  655  :  thyrotomy,  663  ;  results  of  thyrotomy,  660  ;  after-treat- 
ment, 663  ;  mortality  of  unilateral  laryngectomy,  664  ;  operation  in  malignant  disease 
of  thyroid,  705  ;  removal  of  tooth-plate  by  oesophagotomy,  725  ;  results  of  oesopha- 
gectomy,  726  ;  oesophageal  pouches,  726,  727,  731,  733  ;  results  of  removal  of  breast, 
822  ;  operative  interference  in  supra-clavicular  disease,  830  ;  question  of  sparing  sub- 
scapular nerves,  844  ;  transplantation  flaps  after  removal  of  breast,  848 

Caddy,  traumatic  palmar   aneurysm,  40  ;    removal  of   inner  two-thirds  of  clavicle  for 

growth,  229 
Callender,  case  of  injury  to  axillary  artery,  176 
Cameron  (Sir  H.),  injury  to  cerebral  sinuses,  248 
Canzard,  on  two-stage  laryngectomy,  672 
Carless,  case  of  transhyoiil  pharyngotomy,  598 
Carxochan,  neurectomy'  of  superior  maxillary,  400 
Cars,  case  of  intubation  of  larynx,  643 
Carson  (St.  Louis),  traumatic  cerebral  abscess,  269  ;  removal  of  endothelioma  of  dura 

and  brain,  352 
Carter,  thoracic  aneurysm  treated  by  galvano-puncture,  817 
Caselli,  case  of  laryngectomy  for  growth  of  hyoid  bone,  676 ;  innominate  aneurysm 

treated  b\'  Macewen's  method,  816 
Cathcart,  method  of  securing  lingual  arteries  in  removal  of  tongue,  588 
Champney'S.  emphysema  after  tracheotomy,  638 
Chauffard.  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  740 
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Chauvel,  restoration  of  upper  lip,  543 

Chavasse  (Sir  T.).  interscapulo-thoracic  amputation,  222,  225,  227  ;  neurectomj'  of  second 
division  of  fifth  nerve,  400  ;  case  of  oesophageal  pouch,  727 

Cheadle,  and  Sir  T.  SMITH,  foreign  body  in  bronchus,  652 

Cheyne,  C.B.  (W^atson),  reduction  of  dislocated  head  of  humerus  by  operation,  195  ; 
methodof  removal  of  scapula,  215  ;  drainageof  lateral  ventricles,  393  ;  use  of  bone-grafts 
in  rhinoplasty,  455  ;  removal  of  growths  of  tonsil,  610,  611  ;  j)reliminary  ligature  of 
external  carotid,  613  ;  preliminary  tracheotomy,  614  ;  after-treatment,  615, 619  ;  resec- 
tion of  internal  jugular  in  removal  of  tuberculous  glands,  718  ;  mortality  after  removal 
of  breast,  821  ;  results  of  removal  of  breast.  822  ;  local  recurrence  after  removal  of 
breast,  823  ;  treatment  of  pectorals,  827  ;  operative  interference  in  supra-clavicular 
disease,  830  ;  Heidenhain-Stiles  operation,  833  ;  exploratory  incision  before  removal 
of  breast  condemned,  833  ;  incisions  for  removal  of  breast,  834  ;  value  of  first  operation 
in  carcinoma  of  breast,  858 

Cheyne,  C.B.  (Watson,  and  Bueghard),  amputation  of  fingers,  7,  10  ;  operation  for 
contiacted  palmar  fascia,  33  ;  suture  of  tendons,  41,  42,  44  ;  amputation  through 
wrist-joint,  80;  amputation  of  forearm,  96  ;  amputation  at  elbow-joint,  loi  ;  opera- 
tion for  injuries  of  lower  end  of  humerus,  108  ;  excision  of  elbow  joint  by  lateral 
incisions,  114,  119;  erasion  of  elbow-joint,  123;  elongation  of  contracted  triceps 
tendon,  128  ;  modified  circular  method  of  amputation,  157  ;  bone  grafting,  161  ; 
importance  of  early  excision  in  tuberculous  disease  of  shoulder-joint,  193  ;  excision  in 
unreduced  dislocation  of  shoulder-joint,  195  ;  Thiersch's  method  of  skin-grafting,  233  ; 
method  of  marking  out  flap  before  operation  on  brain,  367  ;  nitric  acid  in  lupus,  423  ; 
concealment  of  fistula  after  removal  of  upper  jaw,  487  ;  undermining  in  plastic 
surgery,  530 

Chiene  (G.  L.),  local  analgesia  in  incision  of  chest,  868 

Childe,  method  of  passing  suture  in  cleft  palate  operations,  554 

Chopart,  restoration  of  lower  lip,  534 

Christian  (Boston),  dermoid  cysts  of  anterior  mediastinum,  889 

Church  (Sir  W.),  emphysema  from  foreign  body  impacted  in  oesophagus,  722 

Churton,  rapid  extension  of  thoracic  aneurysm  after  operation,  809 

CiNlSELLi,  aortic  aneurysm  treated  by  galvano-puncture.  817 

Clark  (Le  Gros),  depressed  fracture  of  skull  in  early  life,  248  ;  ligature  of  common 
carotid  for  stab  near  angle  of  jaw,  756 

Clarke  (Bruce),  excision  of  lupus,  427 

Clarke  (Jackson),  tendon-transplantation  in  infantile  paralysis,  63 

Clarke  (J.  Mitchell),  and  Morton,  symptoms  of  cerebellar  abscess,  303 

Clemot,  operation  for  hare-lip,  523 

Clouston,  trephining  in  general  paralysis  of  the  insane,  390 

Glutton,  cases  of  endosteal  sarcoma  of  radius,  91  ;  erasion  of  elbow-joint,  123  ;  neurec- 
tomy of  second  division  of  fifth  nerve,  400  ;  date  of  operation  for  cleft  palate,  549  ; 
incisions  in  this  operation,  555  ;  treatment  of  thyroid  cysts,  709,  710 

Coates,  injection  of  ntevi  with  iodine,  448 

Cobb  (F.),  displacement  of  ulnar  nerve,  130  ;  interscapulo-thoracic  amputation,  221,  224, 
227 

Cock,  oesophagotomy,  723 

Cockle,  distal  ligature  in  aortic  aneiirysm,  813 

Cocks,  mucus  in  tracheotomy-tubes  after  operation,  634 

CODD,  intubation  of  larynx,  640,  641,  642,  643,  644,  646 

COEN,  adhesions  in  traumatic  epilepsy  between  brain  and  pia,  280 

Cohen,  tracheotomy  tubes  in  bronchi,  652,  653  ;  question  of  operation  in  extrinsic 
laryngeal  carcinoma,  657  ;  chief  period  of  danger  after  laryngectomy,  675 

Coley,  value  of  operative  interference  in  supra- clavicular  disease  secondary  to  cancer  of 
breast,  831 

Collier,  successful  case  of  saline  infusion  in  collapse,  140 

Collins,  results  of  operative  treatment  of  cerebral  abscess,  301 

Collins  (T.),  gliomata  of  both  eyes,  451 

COLLINSON,  excision  of  both  elbow-joints  for  osteoarthritis,  109 

CONNELL,  correction  of  saddle-nose  by  paraffin,  464 

CONTE  (Le),  interscapulo-thoracic  amputation,  223,  224 

Continental  Surgeons,  results  of  trephining  for  traumatic  epilepsy,  276 

Cooke,  method  of  Storrs  for  neurectomy  of  superior  maxillary,  401 

Cooper  (Sir  A.),  trephining,  253  ;  attempted  ligature  of  first  part  of  subclavian,  790 

Cooper  (of  San  Francisco),  operation  in  cases  of  acromio-clavicular  dislocation,  231 

CoPEMAN,  venisection,  132 

CoppiNGER,  successful  ligature  of  innominate,  794 

COUPER,  iron  spike  in  skull,  328 

CouTTS,  cases  of  purulent  pericarditis,  892,  893 

Crede,  myxoedema  after  removal  of  thyroid,  689 
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(^UII.K,  ciK^aiiiisiitinii  (if    iicivcs    in   ftrnimlatioris,  226  ;    incision   in    l.inMi^jcc'toiny,   669  ; 

toniiiorary  closure  of  carotiiis,  763 
Ciiii'rs.  modificiition  of  Avclint,''.s  method  of  tiiiiisfusion,  143;  source  of  hicmorrhage  from 

still)  near  an>,'l('  of  jaw,  756  ;  li^^aturc  of  exicnml  carotid.  766,  767 
('UOFT,  ;;ranulalint;  liaps  in  pla-tlii!  siirpiM-y,  531  ;  successful  tra<'lii"oloniy  in  infancy,  626 
CUMSTON,  removal  nf  one  half  of  thyroitl  compared  with  enucleation  of  adenomata,  6g0  ; 

sarcoma  of  thyroid,  70^) 
UUUTIS  (11.   K.).  partial   thyroidectomy    for  exophthalmic  goitre,    702;    comparcil   with 

removal  of  cervical  sympathetic,  740.  741  ;  successful  ligature  of  innominate,  796 
CUSACK,  ciusc  of  ligature  of  sid)clavian,  789 
I'USHlNc;   (H."),  ('riles'  method  of   co^ainisation  of   nerves   in   large   amputations,  226  ; 

method  of  removal  of  (}as.serian  ganglion.  414  ;  faeio-accassory  anastomosis  in  a  case 

of  injury,  419  ;  value  of  atropia  before  operations  on  ccsophagus.  730 
CZKKNV,  mothnd  of  tcndon-lenglhening,  4G  ;  cesophagectomy,  725 

Da  Costa,  results  of  trephining  for  traumatic  epilepsy,  276  ;  of  craniectomy  for  micro- 

ccphalus.  388  ;  in  traumatic  insanity,  391 
Dana,  mortality  of  operations  for  microeephalus,  388 
DAXiKt,,  ca.sos  of  sarcoma  of  thyroid,  705 
Daviks-Collky,  dislocation  of  thumb,  difficulties  in  reducing,   14;   partial   removal  of 

head  of  humi-rus,   205  ;  mode  of  excision  of  najvi,  442 ;  (late  of  operation  for  cleft 

palate,  549  ;  operation  for  cleft  palate,  559 
Havis  ((S.  K.,  of  I'hiladelphia),  osteotomy  for  cubitus  varus,  121 
Dawhakn,  excision  of  (>xtcrnal  carotid,  772 

1>KAN,  mcthoil  of  exposing  the  chief  intracranial  complications  of  otitis  media,  309 
liKANsr^KY,  treatment  of  wounded  thoracic  duct,  715 
Delavan',  fatal  lueniorrhjige  after  removal  of  adcnoi<ls,  473  ;   results  of  thyrotomy  for 

laryngeal  carcinoma,   660;   preliminary  tracheotomy  in  laryngectomy.  667;   after- 
treatment,  674 
Dklokme,  decortication  of  lung,  876 

1  )KI.PKCH,  ligature  of  first  part  of  axillary  artery  before  amputation  at  the  shoulder-joint,  181 
DKiiAXDRE,  partial  removal  of  scapula,  214 
Dk  Morgan  (Camtbell),  operation  on  spinal  accessory,  735 
1>ENDY,  craniectomy  for  microeephalus,  390 
Dennis,  indented  fracture  in  a  child.  255 
Denonvillers.  partial  rhinoplasty,  462 

Dent.  Herger's  amputation  in  recurrent  carcinoma  of  breast,  858 
De  QlTERVAIN.  cases  of  cesophagectomy,  726 

Desai'LT,  restoration  of  Steno's  duct,  421  ;  cherry-stone  long  retained  in  larynx,  649 
Desquin,  method  of  tendon-grafting,  52 
De  Vilbiss,  craniectomy  forceps,  371 
Dewes  and  Read,  dyspnoea  in  bronchocelc,  678 
Dtdot,  operation  for  webbed  fingers,  27 
DiEFFENBACH,  incision  for  removal  of  upper  jaw,  484;  restoration  of  lower  lip,  534  ; 

restoration  of  mouth.  541  ;  restoration  of  upper  lip,  543 
DoBsox,  removal  of  both  upper  jaws,  510 
Do.MiNiCK,  excision  of  elbow-joint  in  military  surgery,  120 
DOKAN,  ociithorectomy,  860 

Down,  cheiloplasty,  537  ;  removal  of  tuberculous  cervical  glands,  719 
DowxiE  (W.),  correction  of  saddle-nose  by  paraffin.  463  ;  removal  of  foreign  body  from 

larynx,  649 
Doyev,  perforator  and  burr,  373  ;  guarded  saw  and  chisel,  376,  377  ;  hemicraniectomy  in 

microeephalus.  3S7 
Drobnik.  transplantation  of  tendons  in  infantile  paralysis,  54 
Dri^mmond.  cases  of  malignant  growth  of  skull.  240 
DiBREUiL.  method  of  amputation  at  wrist-joint.  81 
Duncan  (J.),  spontaneous  disapjiearance  of  naivi,  441  :  electrolysis,  443 
DlJPLAY,  metlKxl  of  tendon-anastomosis,  44 
DUPUYTREX,  contracted  palmar  fascia,  operation  for,  28:  fissured  fracture  of  skull.  250; 

fatal  hajmorrhage  after  removal  of  naso-pharyngeal  fibroma,  492 
Durante,  incision  in  laryngectomy,  672 
Durham,  tracheotomy  tubes,  630.  705  ;  foreign  bodies  in  bronchi,  652,  653  ;  h.-eraorrhage 

from  injury  to  common  carotid,  750 
Durham  (H.  E.),  thyro-glossal  cysts,  721 
DuRSDALE,  use  of  motors  in  craniectomy,  371 

Echeverria,  exostosis  in  traumatic  epilepsy,  277  ;  cyst  in  traumatic  epilepsy,  278  ; 
fibroma  of  supra-orbital  nerve  causing  traumatic  epilep.sy,  280  ;  on  results  of  traumatic 
epilepsy  once  declared,  285 
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Edmunds,  ligature  of  large  ai-teries,  797 

Edwards  (J.  H.),  X-ray  dermatitis.  429 

ElSELBEEG.  malignant  adenoma  of  thyroid,  704  ;  value  of  removal  of  sympathetic  of  neck 
for  exophthalmic  goitre,  741 

Erichsex.  (Sir  J.  E.),  bearing  of  tendons  of  wrist  on  resection.  67  ;  amputation  at 
shoulder-joint  for  axillary  aneurysm,  179  :  excision  of  shoulder-joint,  192  ;  rhino- 
plasty, 459  :  old  operation  for  ligature  of  common  carotid.  764  ;  causes  of  failure  after 
ligature  of  common  carotid,  766 ;  ligature  of  subclavian  for  axillary  aneurysm,  783  ; 
wound  of  supra-scapular  artery  in  ligature  of  subclavian,  789  :  causes  of  death  after 
ligature  of  subclavian,  789  ;  ligature  of  first  part  of  subclavian,  790 ;  diagnosis 
between  aortic  and  innominate  aneurysm,  810 

EsMAECH,  wire  splint  for  excision  of  elbow-joint,  116;  excision  of  elbow-joint  in 
military  surgery,  120  ;  operation  for  fixity  of  lower  jaw,  513. 

Estlandek,  mortalitv  after  removal  of  upper  jaw,  489  ;  resection  of  ribs  for  old  empyema, 

873 
EuLESBUEG,  case  of  stretching  facial  nerve,  416 
Eve,  transplantation  of  tendons  in  infantile  paralysis,  55  ;  cystic  epithelial  new  growths 

of  jaws,  478  ;  fish-bone  impacted  in  oesophagus,  wounding  heart,  724 

Fagge  (Hilton),  question  of  capsule  in,  and  morbid  changes  around  glioma  of  brain, 
379,  380  ;  cerebral  abscess  and  thoracic  disease,  871 

Faeabeuf,  position  of  finger-joints,  i  ;  methods  of  amputation  of  fingers,  4,  9,  11  : 
dislocation  cf  thumb,  14  ;  amputation  at  wrist-joint,  80  ;  determination  of  course  of 
radial  and  ulnar  arteries,  87 ;  amputation  of  forearm,  95  ;  amputation  through  elbow- 
joint,  loi  ;  excision  of  elbow-joint,  no,  115,  121  :  am[)utation  of  arm,  158  ;  ligature 
of  axillary  artery,  174,  176  ;  amputation  at  .shoulder-joint,  183,  185,  186  ;  excision 
of  shoulder- joint,  202,  208  ;  interscapulo- thoracic  amputation,  221,  223  ;  ligature  of 
external  carotid,  771 

Faube,  facio-accessory  anastomosis,  419,  420 

Feaen,  case  illustrating  difficulty  in  diagnosing  growths  of  jaw,  479 

Felizet,  aid  to  finding  upper  end  of  tendon  in  tenorraphy,  44 

Fenger,  sudden  death  after  operation  for  exophthalmic  goitre,  701 

Fenger  (and  Lee),  mode  of  exploration  in  cerebral  abscess,  271 

Ferguson  (Chicago),  on  Brophy's  operation,  572. 

Fergusson  (Sir  W.),  removal  of  metacarpal  bone  of  thumb,  13;  after-result  of  partial 
excision  of  wrist,  78  :  value  of  amputation  at  the  wrist-joint,  79  ;  removal  of  scapula, 
214,  220 ;  incision  for  removal  of  upper  jaw,  484  ;  best  time  for  operating  for  hare- 
lip, 516 ;  treatment  of  premaxillary  bone,  527  ;  cleft  palate,  550,  558 ;  cirsoid 
aneurysm  of  scalp,  768  ;  aneurysm-needle,  786 ;  haemorrhage  after  ligature  of 
subclavian,  788 

Ferrer  (of  San  Francisco),  antrectomy,  295 

Ferrier,  question  of  operation  in  cerebral  new  growths,  361  ;  site  of  palliative  trephining, 
365 ;  infiltrating  nature  of  glioma,  379  ;  liability  of  patients  with  cerebral  growth  to 
sudden  death,  386 

Fetterolf  (Philadelphia),  risk  of  reflex  irritation  of  peripheral  branches  of  fifth  nerve, 
332 

Fiddes.  removal  of  tongue,  584 

Fillenbaum  (Von),  method  of  tenorraphy,  45 

FisCHEE  (of  Breslau),  relief  from  operations,  even  if  imperfect,  on  cerebral  new  growths, 

364 

Flourens,  possible  results  of  bullets  left  in  brain,  323 

Fluheer,  case  of  bullet  removed  from  brain.  321 

FoRSTER  (Cooper),  remedy  for  flail-joint  after  excision  of  elbow.  122  ;  avulsion  of  naso- 
pharyngeal fibroma,  491  ;  successful  tracheotomy  in  infant  of  eleven  months,  626 

Foster  (Sir  B.),  embolism  after  paracentesis  of  chest,  863 

FouLis,  laryngectomy,  676 

Fowler  (G.  R.),  decortication  of  lung,  876 

Fox  (W.  R.),  localisation  of  bullets  in  brain  by  Rontgen  rays,  326 

FOY,  severe  hemorrhage  during  removal  of  small  goitre,  685 

Frankel,  frequency  of  complicated  cranial  sinus  disease,  335  ;  tracheotomy  with  cocaine, 
650  ;  laryngeal  carcinoma,  656 

Frazier  (C.  H.),  cerebral  oedema  occuiTing  during  operations  on  brain,  377  ;  surgical 
aspect  of  growths  of  cerebellum,  380 

Freeman  (of  Denver),  use  of  egg-membrane  to  prevent  adhesions  after  trephining  for 
traumatic  epilepsy,  28» 

Fripp  (Sir  A.  and  Mr.  Swan),  sarcoma  of  tongue,  607 

FuLLERTON,  successful  removal  of  coin  lodged  seven  months  in  oesophagus,  722 

FuRNEAUX  Jordan,  method  of  amputation  at  shoulder-joint,  191  ;  removal  of  naso- 
pharyngeal fibroma,  495 
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Gaikdsku  (I'rof.).  <lys|)mL'a  in  iinrlic  luuiurysm,  r»l8 

Gamukk,  sudden  cessation  of  bieiitliing  in  cciel»rul  al)^<•(■ss,  271 

Gami.kn,  lupus  and  X-rays,  431 

(5  A  NT,  saw,  507 

(iKUHAUDT,  dyspiura  in  aortic  aneurysm,  647 

(iKlisTKU,  icseetion  and  suture  of  capsule  in  iccurnnt  dislocation  of  shoulder-joint,  199  ; 
residts  of  trephining'  for  traumatic  epilepsy,  274  ;  ha;morrhat,'e  in  trephiniii}^  for 
traumatic  epilepsy,  279  ;  cerehral  cyst  and  traumatic  epilepsy,  2.S2  :  use  of  j^'uhl-plati; 
to  prevent  adhesions  between  scalp  and  dura  mater  after  trephining  for  traumatic 
epilepsy,  282 

Ciilili  (^Sir  1).),  removal  of  isthmus  in  cidargod  thyroid,  696 

Gibson  (of  New  York),  ease  of  suppuration  in  frontal  sinuses,  336 

GlESON  (Van),  lesions  in  traumatic  epilepsy,  280 

GlOLl,  saw,  369,  374 

Giordano,  suture  of  left  auricle  of  heart,  896 

GlUAun,  method  of  dealing  with  (esophageal  pouch,  731 

Oluck,  distance-sutures  in  tenorraphy,  49,  50  ;  value  of  operation  in  extensive  carcinoma 
of  larynx,  657  ;  local  analgesia  in  thyrotomy,  662  ;  personal  results  in  unilateral 
laryngectomy,  664  ;  in  complete  laryngectomy,  666  ;  removal  of  glands  in  laryngec- 
tomy, 671  ;  mollified  laryngectomy,  671  ;  operation  in  extrinsic  disease,  673  ;  artificial 
larynx,  675 

Goadby,  tuberculous  infection  of  maxillary  antrum,  504 

(lOOLEK,  level  of  lower  opening  of  naso-frontal  duct,  329  ;  case  of  removal  of  cerebral 
growth,  338,  346  ;  stretching  facial  nerve,  416,  417  ;  epithelioma  involving  both  antra, 
510  ;  case  of  deep-seated  growth  of  neck,  715  ;  incision  of  chronic  effusions  in  chest, 
865  ;  aid  to  dispensing  with  drainage  tube  after  empyema,  871  ;  cerebral  abscess  in 
thoracic  disease,  871,  872  ;  on  acute  abscess  of  lung,  881  ;  abscess  due  to  foreign  body, 
881  ;  hydatid  of  lung  and  pleura,  882  ;  bronchiectatic  cavities,  883  ;  tuberculous 
cavities,  883  ;  operation  of  opening  abscess  in  lung,  884,  885 

GOLDINU  BiKD,  curette  for  adenoids,  471  ;  case  of  thyrotomy  for  removal  of  bone  from 
larynx,  621  ;  tracheal  dilator,  632,  650 

Goodall  (Dr.  E.  W.),  influence  of  antitoxin  treatment  on  recovery  after  tracheotomy  for 
diphtheria,  626  ;  on  intubation,  641,  642,  643,  646 

Goodall,  lodgment  of  foreign  liody  in  bronchus,  652 

Goodhart,  cysts  of  cerebellum,  360  ;  value  of  Margate  air  after  operations  for  empyema, 
870 

Gordon  (A.  K.),  indications  for  tracheotomy  in  laryngeal  diphtheria,  628 

GOSTLING,  ease  of  tenorraphy  and  distance-sutures,  48 

Gouoet,  removal  of  cervical  synipatlietic  for  exophthalmic  goitre,  740 

Gould  (P.),  reduction  of  displaced  head  of  humerus  by  operation,  195  ;  value  of 
palliative  trephining  in  cerebral  new  growths,  365  ;  deformity  after  removal  of 
lower  jaw,  and  artificial  mandible,  509  ;  X-ray  treatment  of  malignant  disease,  860 

Gowers  (Sir  W.),  cerebral  abscess  and  thoracic  disease,  872 

Graefe,  case  of  ligature  of  inmrniinate  fatal  by  haemorrhage  on  sixtieth  day,  808 

Graves,  form  of  bronchocele,  thyroidectomy  in,  697;  removal  of  cervical  sympathetic 
for,  740 

Gray,  tendon-transplantation,  62 

Green  (of  Harvard  University),  difliculty  of  diagnosis  of  cerebellar  abscess,  303 

Green,  case  of  ligature  of  subclavian,  786 

Gregory  (of  St.  Louis),  treatment  of  hand  flayed  by  machinery,  17 

Griffiths  (Cardiff),  resection  of  sternum  for  sarcoma,  879 

Griffiths  (of  Cambridge),  case  of  spontaneous  palmar  aneurysm,  40  ;  microcephalic 
skulls,  386  ;  operation  for,  3S9 

Griffiths  (F.),  injection  of  nievus  with  boiling  water,  770 

Gross,  lodgment  of  foreign  body  in  bronchus,  652 

Grubbe,  value  of  limited  dermatitis  in  X-ray  treatment  of  malignant  disease,  860 

Gu^RlN,  operation  for  naso-iiharyngeal  fibroma,  497 

GUNN,  need  of  early  trephining  in  depressed  fractures,  246 

GCRLT,  excision  of  the  wrist  in  military  surgery,  77;  injury  to  circumflex  artery  in 
excision  of  the  head  of  the  humerus.  207 

Gussenbauer,  restoration  of  cheek,  546 

Guthrie,  ligature  of  the  common  carotid  in  cut  throat,  750 

GUYON,  ligature  of  external  carotid,  767 

IlAGEDORN,  operations  for  hare-lip,  524,  526 
Hahn,  unilateral  laryngectomy,  664  ;  tampon-tube,  668 
Hall  (Marshall),  subcutaneous  discission  of  n:t;vi,  446 
Hall  (F.  de  H.),  dyspnoea  in  aortic  aneurysm,  647 
Halstead  (A.  E.,  Chicago),  case  of  oesophageal  pouch,  731 
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Halstead  (G.  E.),  infantile  diarrhoea,  576 

Halsted  (T.  E.),  combined  antitoxin  and  intubation  treatment.  644 
Halsted  (W.  S.),  mortality  after  removal  of  breast.  821  ;  results  of  removal  of  breast, 
822  ;  treatment  of  pectoral  muscles,  826  ;  need  of  removal  of  whole  disease  in  one 
piece,  828  ;  operative  interference  in  supra-clavicular  disease,  830,  831  ;  operation  for 
removal  of  breast,  840,  841,  843,  850 
Hamilton  (of  Chicago),  exploration  in  traumatic  epilepsy,  279 
Handley.  centrifugal  spread  of  mammary  carcinoma,  and  its  relation  to  operations,  835, 

836,  837 
Hardie,  operation  for  contracted  palmar  fascia,  31  ;  method  of  rhinoplasty,  461  ;  method 

of  passing  sutures  in  cleft  palate  operations,  554. 
Hare,  on  venaesection,  131,  132 
Haesant,  case  of  separation  of  head  of  radius,  126  ;  case  of   bilateral  division  of  spinal 

accessories,  736 
Hartley,  partial  thyroidectomy  for  exophthalmic  goitre,  702,  703 
Hartley^-Kratjse  operation  on  Gasserian  ganglion,  406,  414 
Harvey,     intrinsic    carcinoma    of     larynx     becoming    extrinsic,    656  ;     technique    of 

laryngectomy,  670 
Haslam,   removal  of  clavicle  for  periosteal  sarcoma,   229  ;    successful   removal,   after 

skiagraphy,  of  foreign  bodies  impacted  in  oesophagus.  722 
Haward  (W.),  one  cause  of  obstinate  oz^na,  465  ;  improvement  of  speech  after  cleft 
palate  operations,  574  ;  ligature  of  lingual  artery  for  recurrent  epithelioma  of  tongue, 
746 
Haynes,  case  of  depressed  fracture  in  infancy,  successfully  trephined,  248 
Haynes  (New  York),  plastic  surgery  of  cheek,  545 
Hearn,  operation  for  censbral  gumma,  360 

Heath  (C.),  amputation  of  fingers,  4,  8,  11  ;  excision  of  the  elbow-joint,  113  ;  injur}'  to 
ulnar  nerve  during,  115  ;  ligature  of  brachial  artery,  152  ;  ligature  of  axillary  artery, 
175  ;    amputation  at    shoulder-joint  for  gangrenous  cellulitis,   178  ;    amputation  at 
shoulder-joint  for  subclavian  aneurysm,  179  ;  diagnosis  of  growths  of  jaws,  478,  479, 
480  :  removal  of  lower  jaw.  505,  506,  507  ;  fixity  of  lower  jaw,  511,  513,  514  ;  aid  in 
meeting  haemorrhage  after  removal  of  tongue,  589  ;  aneurysm  of  external  carotid, 
754  ;  diagnosis  of  aortic  and  innominate  aneurysm,  810  ;  distal  ligature  in  thoracic 
aneurysm,  813  ;  use  of  pins  in  aneurysm,  814 
Heath  (of  Manchester),  palliative  trephining  in  cerebral  new  growth.  364 
Heidenhain,  carcinoma  of  breast,  826 
Hergott.  removal  of  naso-pharyngeal  fibroma,  495 
Hermann,  treatment  of  recurrent  mammary   cancer    by    oophorectomy    and    thj'roid 

extract,  860 
Heurtaux,  removal  of  upper  end  of  humerus,  for  sarcoma,  200 
Hewetson,  case  of  traumatic  sarcoma  of  skull,  240 

Hewitt  (F.  H.),  anesthetics  in  operations  on  head,  251  ;  on  the  preliminary  injection 
of  morphine  in  these  cases,  367  ;    inter-dental  prop,  470  ;    position    of    patient  in 
removal  of  adenoids,  470  ;  gag,  585  ;  gag  for  edentulous  jaws,  582,  587 
HiBBS,  tendon-transplantation  in  infantile  paralysis,  64 
Hicks,  transfusion  of  blood  and  sodium  phosphate,  144 
Hill,  operations  for  wounds  of  heart,  893,  895 

Hill  (B.),  transfusion  after  removal  of  scapula,  217  • 

Hill  (Dr.  L.),  on  the  cerebral  circulation,  393 

Hilton,  method  of  opening  deep  abscesses,  36  ;  injury  to  nerves  in  venfesection,  134  ; 
depressed  fracture  over  frontal  sinuses,  247  ;  usual  cause  of  hydrocephalus,  392  ;  case 
of  fixity  of  mandible,  511 
HOLDEN,  case  of  amputation  at  shoulder-joint  for  subclavian  aneurysm,  178  ;   on  tre- 
phining, 253  ;  landmarks  for  exit  of  divisions  of  fifth  nerve,  399  ;  surface-marking  of 
bifurcation  of  trachea,  653 
Holmes,  palmar  aneurysm  of  embolic  origin,  40  ;  case  of  excision  of  both  elbow-joints, 
no  ;  extent  of  bone  sections  in  excision  of  elbow-joint,  114  ;  arterio-venous  aneurysm 
of    brachial  at  bend   of   elbow,  147  ;    excision   of   shoulder-joint   in   old   unreduced 
dislocations,   194  ;    trephining  for  extradural   pus,   256 ;   case   of   middle   meningeal 
hiemorrhage,  263  ;  N^laton's  operation  for  haie-lip.  525  ;  treatment  of  premaxillary 
bone,  526  ;  foreign  bodies  in  larynx,  621 :  size  of  tracheotomy  tubes,  631  ;  laryngec- 
tomy in  extra-laryugeal  carcinoma,  656  :  growths  of  neck,  713  ;  pressure  on  common 
carotid  and  vertebral  arteries,  780  :  diagnosis  of  thoracic  aneurysms,  811  ;  choice  of 
vessel  for  distal  ligature,  812  ;  galvano-puncture  in  aneurysm,  817 
Holt,  case  of  aneurysm  of  brachial  artery,  166 
Hopkins,  case  of  injury  to  the  superior  longitudinal  sinus,  248 
HORROCKS,  injection  of  saline  fluid,  136 

HoRSLEY  (Sir  v.),  semilunar  flap  in  trephining,  251  ;  ligature  of  veins  before  excision  of 
brain  substance,  283  ;  ligature  of  internal  jugular  in  thrombosis  of  lateral  sinus,  311  ; 
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removal  of  tubercular  prowtlis  from  brain,  356,  358  ;  removal  of  gummata  from  brain, 
359;  opi'iatioii  on  brain  in  two  stat,'es,  372;  craniectomy  in  microcci)balus,  38S  ; 
opcrativo  |inHT(iurcs  on  llic  brain,  365,  367,  372,  37S.  3H2  ;  l>onc-forc(;|)H  for  cranir-c- 
tomy,  307  :  patliolo^^y  of  trigeminal  neuralgia,  yjH  ;  neurectomy  of  third  division  of 
fifili,  403  ;  results  of  removal  of  (iasserian  ganglion, 414  ;  myx(e<lcma  after  lemoval  of 
tlic  thyroid  gland,  687,  688,  689 
HowsK  (Sir  II.),  ciuse  of  pus  between  skull  and  dura  mater,  260  ;  sizeof  tracheotomy  tubes, 

631 

IIl'KTKit,  method  of  excision  of  elbow-joint,  119 

Iluca'KNiN,  (litlicidty  of  diagnosis  in  cerebral  abscess,  270 

JIi;i,KK.  fracture  about  inner  angle  of  orbit,  249  ;  cases  of  traunuitic  cerebral  abscess.  269, 
270,  272  ;  hemiplegia  in  head  injuries,  270  ;  case  of  doubtful  epilepsy  after  head 
injuries,  285  ;  extraction  of  foreign  body  from  bronchus,  654 

IIlTMPHKY  (Sir  (i.  M.),  osteoarthritis  of  lower  jaw,  511 

HlTXTKU  (Dr.  W.),  on  saline  infusion,  135;  on  transfusion.  142,  144;  on  transfusion  of 
blood  with  sodium  ])hosphate,  144 

Hurry,  dyspncca  in  bronchocele,  677 

HlTTCiiTNSo.v  (.1.),  result  of  partial  excision  of  wrist,  78  :  removal  of  upper  part  of 
luimcius  for  sarcoma,  201 ;  mode  of  preventing  ha-morrliage  in  removal  of  large 
growths  of  scalp.  237:  cases  of  extradural  pus,  259:  pupil  in  midflle  meinngcal 
luemorrhage,  262  :  treatment  of  lupus,  423  :  of  rodent  ulcer,  433  ;  exostoses  of  upper 
jaw,  4S0  ;  early  involvement  of  the  glands  in  tongue  cancer,  579  ;  removal  of  the 
tongue  by  the  ecraseur,  599  :  cancer-crytiiema,  829 

Hutchinson  (J.,  jun.),  removal  of  fractured  epicondyle  of  humerus,  121  :  question  of 
value  of  osteoplastic  flap  in  brain  .surgery,  369  :  jtathology  of  tic  douloureux,  397,  398  ; 
indications  for  operations  in  epileptiform  neuralgia,  398  ;  on  Thiersch's  method  of 
avulsion  in  neurectomy,  398  :  on  Carnochan's  operation,  401;  site  of  trephining  for 
inferior  dental,  403  ;  intracranial  resection  of  second  division  of  fifth  nerve,  405  ; 
technique  of  removal  of  Gasserian  ganglion,  406,  407,  408,  410,  412,  414,  415  ;  results 
and  mortality  of  the  operation,  413,  414 

Button,  incision  and  drainage  in  empyema,  867,  869 

Indian  method  of  rhinoplastj',  458 

Israel,  operation  for  saddle-nose,  454 ;  plastic  surgery  of  checU,  544 

Italian  method  of  rhinoplasty,  460 

Jaboulay,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  740 

Jackson  (Chevalier),  diagnosis  of  laryngeal  carcinoma,  655  ;  usual  site  of  early  extrinsic 

disease,   656  :  involvement  of  glands  in  laryngeal  carcinoma,  657  ;    indications  for 

thyrotomy,  659  ;  anicsthetic  in  thyrotoray,  662  :  risk  of  curette  in,  663 
Jackson  (J.  HuGHLiNGis),  epilep.sy,  273  :  fatal  intracranial  pressure  in  new  growths,  356 
Jacobsthal.  distal  ligature  in  innominate  aneurysm,  813 
Jacoby,  mortality  of  operations  for  microcephalus,  387 
Jennings,  case  of  transfusion  in  pernicious  anaemia,  143 
Jesas,  case  of  stretching  facial  nerve,  416 
Jessett  (B.),  removal  of  clavicle,  228  ;  operation  in  growths  of  neck,  713  ;  oophorectomy 

in  inoperable  cancer  of  breast,  859 
Jessop  (T.  R.),  case  of  removal  of  arm  and  scapula.  227 
J0HN.S0N  (Ray'mond),  on  malignant  disease  of,  and  removal  of,  breast,  825 
Johnson,  painful  scar  causing  trismus  and  epilepsy,  280  ;  ligature  of  common  carotid  for 

haemorrhage  from  wound  of  mouth,  756 
Jones  (Sidney),  removal  of  isthmus  in  bronchoccles,  697  ;  sarcoma  of  thyroid  gland,  705 
Jones  (R.),  splint  for  disease  of  wrist,  74 

Jones  (R.,  and  A.  H.  Tubby'),  transplantation  of  tendons  in  infantile  paralysis,  55  ef  .sry. 
Jones  (H.  Lewis),  electrolysis  in  najvi,  445 
JONNESCO,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  740  ;  for  epilepsy, 

741 
Joubert,  case  of  ligature  of  subclavian,  786 

Kassabian,  light  treatment  in  rodent  ulcer,  436 

Keegan,  method  of  rhinoplasty,  456 

Keen,  operation  for  contracted  palmar  fascia  under  local  analgesia,  28  ;  operations  on 
muscu'io-spiral  for  wrist-drop,  165  ;  ligature  of  first  part  of  axillary  artery  before 
amputation  at  shoulder-joint,  181  ;  on  Wyeth's  method  in  amputation  at  the  shoulder- 
joint,  181  ;  interscapulo-thoracic  amputation,  222,  225  ;  excision  of  cortical  centres 
for  epilepsy,  283,  382  ;  localisation  of  bullets  in  brain  by  Rcintgen  rays,  326  ;  use  of 
mallet  in  removal  of  skull,  376  ;  removal  of  growth  of  dura  mater,  352  :  results  of 
operatitms  for  microcephalus,  388  ;  drainage  of  lateral  ventricles,  392  ;  on  the  use  of 
ergotine  before  operations  on  the  brain,  367  ;  exploration  of  brain,  377  ;  pathology  of 
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trigeminal  neuralgia,  398  :  removal  of  Gasserian  ganglion,  410,  414  ;  stretching  facial 
nerve,  416,  417  ;  value  of  Trendelenberg's  ^josition  in  operations  on  pharynx  and 
larynx,  615,  674  ;  resection  of  upper  cervical  nerves  in  spasmodic  torticollis,  739  ; 
removal  of  sarcoma  of  chest  wall,  877  ;  of  sternum,  879 

Keetley,  conservative  surgery  of  hand,  18  ;  operation  for  contracted  palmar  fascia,  29, 
31,  2^  ;  tendon-transplantation  in  infantile  paralysis,  63  ;  treatment  of  injury  about 
elbow-joint  in  young  subjects,  107  ;  Wolfe's  method  of  skin-grafting,  235  ;  plastic 
surgery,  529  ;  flap  from  arm  after  removal  of  mole  from  face,  529 

Kennedy,  methods  of  skin-grafting,  236;  operative  treatment  of  facial  paralysis,  418  ; 
operation  for  scar  involving  brachial  plexus  and  birth-palsy,  742 

Key,  ligature  of  subclavian  for  axillary  aneurysm,  783  ;  attempted  ligature  of  innominate, 
800 

KocHER  (A.),  result  of  Prof.  Kocher's  operations  for  exophthalmic  goitre,  701 

Kochee,  method  of  sawing  bone  in  excision  of  elbow-joint,  114  ;  removal  of  head  of 
humerus  by  posterior  incision,  203  ;  cysts  in  traumatic  epilepsy,  279  ;  replacement  of 
bone  after  trephining,  283,  284  ;  two-stage  operation  on  brain,  376  ;  antral  route 
for  neiirectomy,  402  ;  Cushing's  method  of  neurectomy,  414  ;  operations  for  tongue 
cancer,  later,  593  ;  older,  595  ;  carcinoma  of  fauces,  613  ;  median  pharyngotomy,  615, 
617  ;  myxoedema  after  removal  of  thyroid,  687,  689  ;  incision  and  enucleators  in 
thyroidectomy,  691,  694  ;  treatment  of  thick  isthmus,  692  ;  treatment  of  intra-thoracic 
bronchoceles,  695  ;  recurrence  of  bronchoceles  after  enucleation,  696  ;  ligature  of 
thyroid  vessels  for  bronchoceles,  704,  707  ;  tracheotomy  during  thyroidectomy,  694  ; 
enucleation  of  thyroid  adenomata,  696  ;  wound  of  vertebral  artery,  779  ;  heemorrhage 
after  ligature  of  subclavian,  788 

Kochler,  exostoses  in  traumatic  epilepsy,  277 

KoNlG,  osteoplastic  flap  in  trephining,  254,  368  ;  operation  for  saddle-nose,  454  ;  rhino- 
plasty by  double  flaps,  456  :  operation  for  hare-lip,  524  ;  flexible  tracheal  cannula,  680  ; 
resection  of  chest  for  chondro-sarcoma,  879  ;  operation  on  posterior  mediastinum,  889 

KoRNEE,  results  of  otitis  media,  287  ;  statistics  of  abscess  in  the  brain,  302 

Korte,  cases  of  injury  to  axillary  artery  in  reduction  of  dislocated  shoulder,  177 

Kramer,  excision  of  lupus,  427 

Krause,  Thiersch's  method  of  avulsion  in  trigeminal  neuralgia,  398  ;  neurectomy  of 
superior  maxillary  by  pterygo-maxillary  route,  400  ;  removal  of  Grasserian  ganglion, 
406,  407,  408,  409,  410,  412,  413,  415  ;  resection  of  upper  cervical  nerves  for  spasmodic 
torticollis,  739 

Krishaber,  laryngeal  carcinoma,  656 

Kronlein,  trephining  for  middle  meningeal  haemorrhage,  261,  262,  264  ;  osteo-plastic 
resection  of  skull,  368  ;  of  outer  wall  of  orbit,  452  ;  mortality  after  removal  of  upper 
jaw,  489 

KiJMMELL,  nasal  polypi,  466  ;  electrolysis  in  naso-pharyngeal  fibroma,  493 

KtJSTER,  mortality  after  removal  of  upper  jaw,  489  ;  operation  on  posterior  medias- 
tinum, 889  ;  importance  of  sparing  subscapular  nerves  in  removal  of  breast,  853 

KiJTTNER,  treatment  of  salivary  fistulfe,  421 

Laboulay',  mobilisation  of  cranial  vault  in  microcephalus,  387 

Lack,  drainage-tube  for  frontal  sinuses,  334  ;  nasal  snare,  466  ;  tapping  antrum,  502  ; 
radical  operation  for,  504  ;  tracheotomy  and  thyrotomy  for  laryngeal  papillomata, 
621 

Lancashire,  light  treatment  in  lupus,  430 

Landauer,  case  of  oesophageal  pouch,  showing  value  of  skiagraphy,  728 

Lane  (J.),  removal  of  both  upper  jaws,  510 

Lane  (W.  A.),  on  saline  infusion,  135  ;  bone  grafting,  163  ;  ligature  of  internal  jugular 
in  thrombosis  of  lateral  sinus,  311  ;  date  of  operation  for  cleft  palate,  549,  563  ;  order 
of  operation  on  lip  and  palate,  550  ;  operation  for  cleft  palate,  563 

Lange,  transplantation  of  tendons,  56,  57 

Langenbeck  (Von),  case  of  subperiosteal  excision  of  elbow-joint,  iii  ;  subperiosteal 
resection  of  head  of  humerus,  209  ;  combined  resection  of  humerus  and  elbow-joint, 
210  ;  interscapulo-thoracic  amputation,  223  ;  rhinoplasty,  462  ;  operation  for  naso- 
pharyngeal fibroma,  by  nose,  495  ;  through  jaw,  498  ;  method  of  cheiloplasty,  534  ; 
methofl  of  lateral  pharyngotomy,  601,  611  ;  operation  in  growths  of  neck,  713 

Langenbeck  (C.  M.).  ligature  of  inferior  thyroid  artery,  708 

Lannelongue,  linear  craniectomy  for  microcephaly,  386,  388 

Launay,  double  gunshot  wound  of  heart,  894 

Lawrence  (Sir  W.),  growth  from  dura  mater,  242 ;  method  of  removal  of  naso- 
pharyngeal fibroma,  495 

Lawson,  question  of  operation  in  bilateral  gliomata  of  eyeballs,  451  ;  removal  of  tooth- 
plate  bj'  oesophagotomy,  723 

Le  Bec  (and  Chiari),  laryngectomy  in  two  stages,  672 

Le  Conte,  interscapulo-thoracic  amputation,  223,  224 
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Lk  Dkntt,  method  of  tciiorra]iliy,  42 

Lkdiaki),  hroiielKMrli!  and  dys|.ii(i.H,  681  ;  case  of  (L-sopliayrttoniy,  725 

liKK  (iirid  Ki:n(;ku),  iikkIc  of  lindiii}:  cerebral  iihscess,  271 

Lke.  lipiture  of  intenml  carotid  for  staW-woutid,   775;  traumatic  aneurysm  of  internal 

carol  ill,  777 
Lekout,  mortality  after  lif,'atnre  of  common  carotid  for  anciiryHm,  752 
I.KtiNAlU).  some  harmful  results  of  X-ray  treatment  of  malif,'nant  disciiHe,  860 
Lkkmoykz,  types  of  eomhined  cranial  sinus  disease,  335 
Lktii;vant,  neurectomy  of  linf,Mial  gustatory,  404 
1-KWTAS,  successful  case  of  ligature  of  innominate.  793 

LiUDKLi,,  ease  of  ligature  of  common  carotid  for  middle  meningeal  ha;morrhagc,  265 
lilMACHKK,  varietiisof  malignant  lironchocele,  704 
Lincoln  (and  ("ujm:),  cases  of  laryngectomy,  666 

LlNDNKK,  intluenee  of  age  on  recovery  after  tracheotomy  in  early  life,  626 
Lister  (Lord),  resection  of  wrist,  67.  69,  71  ;   wirjng    of    fracture*!    olecranon,    128; 

excision  of  iiead  of  humerus  in  old  dislocations,  194  ;  on  ligature  of  innominate,  795 
LlsTox,  case  of  ligature  of  subclavian,  786 
Ll/.AUS,  ligJiture  of  innominate,  804 

LiTTLEWottn,  tendondengthening  in  ischaemic  paralysis,  64 
Lloyd  (Joupan),  reduction  of  dislocated  finger  by  operation,  14  ;  treatment  of  stump 

after  n-moval  of  half  of  tongue,  591 
LoBKEH,  resection  of  bone  as  an  aid  to  tenorraphy,  52 
LoCKWOOi),  dropping  of  eyeliall  after  removal  of  upper  jaw,  486  ;  ulcerating  carcinoma 

of  breast  a  source  of  septiciemia,  822 
LCEKFI-ER,  gunshot  injuries  of  shoulder,  210 
TjOISOX,  results  of  operations  on  wounds  of  heart,  893 
LoxoMORE  (Sir  T.),  excision  of  the  wrist  in  military  surgery,  77  ;  excision  of  radius  and 

ulna  in  military  surgery,  93  ;    excision  of  shoulder-joint,  192,  204  ;  exploration  of 

bullets  in  brain.  316 
LovETT.  operative  interference  in  recurrent  dislocation  of  shoulder,  198  ;  intubation  of 

larynx  contrasted  with  tracheotomy,  643,  644 
LowKXBKRc;  s  forceps,  472 

Lucas-Champioxnieke,  case  showing  value  of  cerebral  localisation,  345 
LUCA.S  (R.  C),  case  of  removal  of  endosteal  sarcoma  of  ulna,  91  ;  case  of  excision  of 

both  elbow-joints,  no;  cases  of  suture  of  musculo-spiral  nerve,  165;  case  of  bullet 

injury  to  frontal  region,  317 
Lund   (Boston),  cocainisation   of    nerves   by   Crile's    method   in    interscapulo-thoracic 

amputation,  227 
Lund,  imaginary  swallowing  of  false  teeth,  649 

Mac  Cormac  (Sir  W.),  case  of  excision  of  the  wrist  for  injury,  77  ;  excision  of  the  elbow- 
joint,  119,  120;  anastomoses  of  axillar}'  and  brachial  arteries,  151;  incision  for 
exposing  supra-trochlear  nerve,  399  ;  case  of  rhinoplasty,  460  ;  ligature  of  arteries 
for  enlarged  thyroid  gland,  708  ;  collateral  circulation  after  ligature  of  the  in- 
nominate, 801 

MacUougall,  on  venassection,  132 

Macewen  (Sir  W.),  restoration  of  shaft  of  humerus  by  bone-grafts,  159  ;  case  of  extra- 
dural sujijmration  successfully  treated  by  trephining,  260  :  occasional  briefness  of 
symptoms  in  cerebral  abscess,  270  ;  site  and  depth  of  mastoid  antrum  and  lateral 
sinus,  287  :  mo<le  of  opening  mastoid  antrum,  292,  293  :  condition  of  dura  mater 
which  may  be  met  with  in  mastoid  trephining,  294  ;  possibility  of  injury  to  facial 
nerve,  296  ;  evidence  of  cerebellar  abscess,  304  ;  rules  for  dealing  with  temporo- 
sphenoiilal  abscess,  305,  306  :  directicms  for  dealing  with  thromlx)sed  lateral  sinus, 
313.  314  :  meningitis  after  otitis  media,  315  ;  case  of  cerebral  lesion  diagnosed  by 
motor  symptoms,  345  ;  case  of  removal  of  grow'th  of  dura  mater,  352  ;  case  of 
removal  of  gummatous  lesion  of  brain,  359  :  cases  of  operation  for  cerebral  and  sub- 
dural cysts,  360  ;  operation  on  brain  to  be  performeil  in  two  stages,  372  ;  anchoring 
of  brain  after  removal  of  cortex  centres.  383  ;  co-existence  of  encephalitis  with 
cerebral  new  growths,  385  :  intubation  tubes,  637.  640  ;  use  of  pins  in  aneurysm,  814 

Macintyre  (Glasgow),  cases  of  lupus  treated  at  the  Finsen  Institute,  430 

Mackenzie  (G.  H.),  treatment  of  laryngeal  papillomata  by  thyrotomy  and  tracheotomy, 
621,  623 

Mackenzie  (J.  N.,  Baltimore),  radical  operations  in  laryngeal  carcinoma,  659 

Maclaren.  removal  of  head  and  upper  end  of  humerus,  209 

Macnamara,  interscapulo-thoracic  amputation,  225 

Macready',  after- results  of  operations  for  contract^  palmar  fascia,  33 

Madden,  tetany  after  thyroidectomy,  688 

Mahomed,  hajmorrhage  from  throat  in  scarlet  fever,  755 

Maissonneuve.  operation  for  naso-pharyngeal  fibroma,  497 
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Makins.  modern  gunshot  injuries  of  wrist,  78  ;  of  elbow-joint,  120  ;  arterio- venous  aneurysm 
at  bend  of  elbow,  147  ;  gunshot  injuries  of  elbow-joiat,  154  ;  of  axillary  artery,  167  ; 
of  shoulder-joint,  211  ;  treatment  of  modern  bullet  wounds  of  head,  327  ;  of  chest,  880 
Makins  (and  Anderson),  method  of  cerebial  localisation,  339,  341 

Malgaigne,  ankylosis  after  separation  of  internal  epicondyle  of  humerus,  121 ;  amputa- 
tion of  arm,  158  ;  operation  for  hare-lip,  523 
Manley  (of  New  York),  scars  in  traumatic  epilepsy,  277 
Marion,  method  of  removal  of  skull,  373 
Marsh  (Howard),  ligature  of  subclavian  before  amputation  at  the  shoulder-joint,  181  ; 

hemorrhage  after  operation  for  cleft  palate,  576  ;  size  of  tracheotomy-tubes,  631 
Marsh  (F.,  of  Birmingham),  bronchocele  and  dyspncea,  681 
Marshall  (C.  F.).  anatomy  of  thyro-glossal  cysts,  721 
Marshall  (L.  W.),  electrolysis  in  najvi,  443 
Martens,  mortality  after  removal  of  upper  jaw,  489 
Martin  (W.),  Kontgen  rays  in  case  of  bullet  lodged  in  brain,  324 
Martin  (Lyons),  artificial  mandible,  509 

Mason  (New  York),  results  of  trephining  for  traumatic  epilepsj',  274 
MASsi;,  naso-pharyngeal  fibromata,  494 
Matas,  Esmarch's  operation  on  mandible,  512 

Maunder,  need  of   preserving  triceps  expansion  over  anconeus  in  excision  of  elbow- 
joint,  104  ;  removal  of  part  of  the  lower  jaw  from  within  the  mouth,  506 
May  (Bennet),  removal  of  tubercular  mass  from  cerebellum.  358  ;  removal  of  halfpenny 
from  the  right  bronchus,  724  ;  ligature  of  innominate,  795,  796  ;  removal  of  breast 
for  malignant  disease,  S20 
Mayo  (C.  A.),  relief  of  tension  in  cleft  palate  operations,  558  ;  partial  thyroidectomy  for 

exo])hthalmic  goitre,  700,  703 
Mayo  (W.  J.),  injection  of  angioma  with  boiling  water,  770 
McBuRNEY,  traction  hook  for  reduction  of  dislocations  and  fractures,  197  ;  craniectomy 

in  microcephalus,  389  ;  deformity  after  removal  of  lower  jaw,  509 
McFeely,  formalin  in  rodent  ulcer,  437 

McLeod,  occasional  mobility  of  larynx  in  extrinsic  malignant  disease,  657 
Mears,  operation  for  fixity  of  lower  jaw,  513  ;  on  Brophy's  operation,  573 
Mellish,  skin-grafting  in  avulsion  of  scalp.  235 
Mendes,  cases  of  extirpation  of  carotid  aneurysm,  752 
Meyer,  ring-knife  in  nasal  polypi.  467 
Meyer  (W.),  intra-thoracic  operations  at  Breslau,  878,  889 

Mikulicz,  v.,  plastic  operation  in  cicatricial  fixity  of  mandible,  513  ;  myxoedema  after 
removal  of  thyroid  gland,  688;  tetany  after  thyroidectomy,  688;  reappearance  of 
exophthalmic  goitre  after  operation,  704  ;  operative  interference  in  epitiieliomatous 
glands  of  neck,  831  ;  need  of  repeated  washing  of  hands  during  operations,  834  ; 
intra-thoracic  operations  cabinet,  878 
Miller  (A.  G.),  modified  circular  amputation  at  elbow-joint,  102 
Miller  (T.  S.),  epilepsy  due  to  injury  of  great  occipital  nerve,  277 

MiLLIGAN,  indications  for  operation  on  frontal  sinuses,  330  ;  organisms  in  disease  of  frontal 
sinuses,  332  ;  value  of  transillumination,  335  ;  correction  of  saddle-nose  by  paraffin, 
463 
Milliken,  trans{)lantation  of  tendons  in  infantile  paralysis,  54 

Mills  (Philadeljjhia),  case  of  sarcoma  of  motor  area,  358  ;  gumma  of  left  parietal  region, 
360  :  mode  of  localisation  of  growth,  366  ;  Ecintgen  rays  in  cerebral  growths,  use  of 
Stcllwagen's  trephine,  376  ;  operations  on  cerebellum.  380 
Milton,  opening  anterior  mediastinum,  886,  888 
MiRAULT,  operation  for  hare-lip.  523 
Mitchell  (Bradford),  formalin  in  sarcoma,  437 
Montgomery,  tendon-transplantation,  60,  64 
Moore,  rodent  ulcer,  432,  434,  435  ;  introduction  of  foreign  bodies  into  sac  of  aneurysm, 

813,  814 
MooRE-CORRADI,  method  of  galvano-puncture  for  aneurysm,  818 
Morel-La VALLEE,  operation  for  webbed  fingers,  26 
Morgan,  enchondroma  of  upper  jaw,  480 

Morris  (H.),  removal  of  endosteal  sarcoma  of  radius,  90  ;  sarcoma  of  skull  and  dura 
mater,  240  ;  restoration  of  Steno's  duct,  421  ;  laryngectomy  after  palliative  tracheo- 
tomy, 674  ;  aneurysm  of  external  carotid,  754 
Morton,  radical  drainage  of  lateral  ventricles,  394  ;  treatment  of  bronchoceles  causing 

urgent  dyspnoea,  680 
MOTT,  removal  of  clavicle,  229  ;  ligature  of  common  carotid  to  arrest  growths  of  jaws, 

758  ;  ligature  of  innominate,  802 
Moure,  thyrotomy  for  malignant   disease   of    larynx,    658,  661,  662,    663;    transhyoid 

pharyngotomy,  673 
MoxoN,  dangers  of  pleuritic  effusions,  863 
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Ml  l.l.KK.  (istin|iliis(ic  lla|>  ill  trciiliiiiiiit,',  254 

MuNUo,  li:i'ninrrliiiKic;  iiivcliyiiu'iiint^itis,  255 

Mt'KUAY  ((1.  11."),  (iiK-Tiilive  iiitfrfereiK-e  in  oxoplilliiiliiiic  goitre,  702  ;  UHii  of  X-rayH  in,  70J 

MUKUAY  (F.  W.),  cuse  of  orbitiil  iiiieiiryHiii,  75J 

MuuKAY  (^li.  \V.),  bust  a^v  for  oporalioii  on  cleft  palate,  550 

Nancukdk,  on  lieatl  injuries,  245,  24O  ;  on  cerebral  abscess,  250,  270  ;  results  of  trephining 

for  traumatic  epilepsy,  275,  281  ;  bullets  in  the  brain,  323  ;  practical  points  in  cerebral 

localisation,  342 
Nakath,  larvuK^-'^'tomy  in  extrinsic  disease,  673 
Nftl.AToN,  depressed  fracture  ot  skull  in  early  life,  248;  bullet-probe,  318:  removal  of 

naso-pliaiyn.L'cal  fibroma,  493  ;  operation  for  hare-lip,  523,  525 
Nktti.i:siiu',  removal  of  eyeball  for  injury,  449 
NlCWC'o.Mli,  fatal  ha-monliaj^e  after  removal  of  .adenoids,  473 
Nkvvi.ani)  TiiDiiKY,  obturators  and  vela  in  some  cases  of  cleft  palate,  575 
Newman  (of  (Jlas'^ow).  malii^nant  disease  of  tonsil,  608,  610  ;  malij^iiaiit  disease  of  larynx. 

intrinsic   and   extrinsic,  diagnosis   of,  657  ;    danger   of   intra-laryngeal    removal   of 

maiij,Miant  disease,  655 
Nkwman  (of  Stamford),  electrolysis  for  nievi,  443 
NlcoLADONl,  transplantation  of  tendons  in  infantile  paralysis,  54 
NiCOLii.  operation  in  depressed  fracture  of  infancy,  248  ;  tapping  of  latenil  ventricle  for 

pressure  symptoms,  393 
NoKTON,  operation  for  webbed  fingers,  26 

O'CONOR,  operative  treatment  of  pulmonary  hydatids,  S82 

O'DWY'ER,  intubation  of  larynx,  640  ;  method,  G45 

Ogle  (J.),  on  veniijsection,  131 

Oliver  (of  Newcastle),  value  of  saline  infusion  in  poisoning  by  carbolic  acid,  140  ;  case 
of  traumatic  epilepsy,  281 

Ollier,  method  of  tendon-shortening,  54  ;  method  of  resection  of  the  wrist,  68,  71,  76  : 
sub-periosteal  excision  of  elbow- joint,  iii  ;  level  of  section  of  bone.  114  :  excision  of 
elbow-joint  by  bayonet-shaped  incision,  118;  removal  of  shaft  of  humerus,  i6r  ; 
relief  of  musculo-spiral  from  callus,  163  ;  excision  of  upper  end  of  liumerus  for 
sarcoma,  200;  removal  of  head  of  humerus,  207,  209  ;  gunshot  injuries  of  shoulder- 
joint,  211  ;  Bcrger's  amputation,  222,  223  ;  removal  of  naso-pharyngeal  fibroma,  496,  595 

Oppenhicim,  proportion  of  cerebral  new  growths  suitable  to  operation,  356 

OUD,  thoracic  aneurysm  treated  by  galvano-puncture,  817 

Otis,  excision  of  the  wrist  in  military  surgery,  77  ;  removal  of  the  radius  and  ulna  in 
military  surgery,  92  ;  excision  of  the  elbow-joint  in  military  surgery,  119,  152  ; 
removal  of  shaft  of  humerus,  158  ;  amputation  at  the  shoulder-joint  for  gunshot 
injuries,  177  ;  removal  of  the  head  of  the  humerus,  210  ;  results  of  bullets  lodged  in 
237Cthe  skull,  322  ;  secondary  hjemorrhage  from  occipital  artery  in  gunshot  injuries,  744  ; 
ha3morrhage  from  gunshot  injuries  of  common  carotid,  752 

Owen  (E.),  position  of  hea<l  in  removal  of  adenoids,  470  :  operation  for  hare-lip,  519.  524, 
525  :  date  of  operation  for  cleft  palate,  549  ;  on  Brophy's  operation,  571  :  after- 
treatment  in  cleft-palate  operations,  574 

Owens  (Chicago),  removal  of  sarcoma  of  brain  and  dura  mater,  370 

Page,  tendon-lengthening  in   ischaemic   paralysis,  64  ;    simultaneous   removal   of   br)th 

breasts  for  carcinoma,  S32 
Paget  (Sir  J.),  case  of  injury  to  axillary  artery,  176  :  operations  on  old  people,  433  : 

palliative   operations   in   tongue   cancer,  581  :    risks  of  operations,  829  ;    palliative 

0|)erations  in  malignant  disease  of  the  breast,  856 
Pa(;et  (S.),  venesection  in  head  injuries,  133  ;  correction  of  saddle-nose  by  paraffin,  463  ; 

growths  of  palate,  577 
Park  (R.),  operation  for  microcephalus,  389 
Parker  (R.  W.),  position  of  thyroid  isthmus  in  earlj'  life,  630  ;  tracheotomy-tubes,  630  : 

removal  of  mucus  after  tracheotomy,  632,  634  ;  tracheal  dilator,  632  ;  blackening  of 

tubes,  635 
Parkes,  injury  to  cerebral  sinuses,  248 

Parkin,  infection  of  lateral  sinus  and  condition  of  internal  jugular,  313 
Parlavecchio,  stab  wound  of  heart,  896 
Parrozzani,  stab  wound  of  heart,  895 
Partridge,  ligature  of  common  carotid  for  htemorrhage  from  wound  near  angle  of  jaw, 

756 
Passavant.  recoveries  after  tracheotomy  for  diphtheria  in  early  life,  626 
Paterson  (Glasgow),  cerebral  abscess  with  very  thick  capsule,  306 
Paul,  case  of  tendon-anastomosis,  46  ;  chief  forms  of  carcinoma  of  the  skin  appendages, 

435  ;  thyroidiu  poisoning  after  partial  removal  of  bronchoceles,  684 
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Peax,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  740 

Peck,  operation  on  cleft  palate.  558,  574 

Pexdlebuby,  epigastric  route  for  opening  pericardium,  892 

Pepper,  case  of  ligature  of  common  carotid  for  hremorrhage  from  ulcerated  throat  after 

scarlet  fever,  755 
Perthes,  light  treatment  in  rodent  ulcer,  436 
Peyrot,  transplantation  of  tendon.  50 

Phelps,  injuries  of  brain  and  membranes,  318,  319,  320,  323 
Philpots,  case  of  transfusion  for  pernicious  ansmia,  143 
PiLCHER,  reunion   of   severed  digits,    24  ;    intracranial   tension    in  new  growths,  377  ; 

carcinoma  of  breast  and  operation,  821 
Pitt  (G.  N.),  cerebral  abscess  in  otitis  media,  290,  302 

Pitts,  ligature  of  common  carotid  for  htemorrhage  from  tonsillar  abscess,  757 
PoiVET,  distal  ligature  for  innominate  aneurysm,  813 

POLAILLON,  ligature  of  external  carotid  before  removal  of  growths  of  tonsil,  613 
Poland  (A.),  subclavian  aneurysm,  783,  786,  787,  788,  790 
Poland   (J.),   injuries   of   upper   epiphysis   of   humerus,  212  ;    question   of   excision   in 

separation  of  lower  epiphysis  of  humerus,  106  ;  removal  of  internal  epicondyle,  121 
Pollard   (B.),   operation   for  ununited  clavicle,  231  ;    difficulties   in   dispensing  with 

tracheotomj^-tubes,  637  :  empyema  tube,  869 
Pollock,  removal  of  scapula,  214,  218 
PONCET,  tendon-lengthening,  47,  48  ;  removal  of  cervical  sympathetic  for  exophthalmic 

goitre,  740 
Port,  plastic  surgery  of  face,  543 
Porta,  enucleation  of  thyroid  adenomata,  695 
Porter,  dangers  after  ligature  of  first  part  of  subclavian,  790  :  attempted  ligature  of 

innominate,  800 
Porter  (Boston),  removal  of  sarcoma  of  chest  wall,  878 
Porter  (Capt.  R.A.M.C.),  venfesection  in  bullet  wound  of  chest.  131 
Post,  excision  of  head  of  humerus  in  unreduced  dislocation.  194 
Pott  (P.),  on  pus  between  the  skull  and  dura  mater,  256 
Poulsen,  relative  frequency  of  chief  complications  of  otitis  media,  289 
Powell,  formalin  in  malignant  disease  of  face,  437 
Powell,  successful  case  of  saline  infusion  in  carbolic  acid  poisoning,  140 
Powell  (of  New  York),  motors  in  craniectomy,  371 
Powell  (Sir  R.),  dyspnoea  in  aortic  aneurysm,  648 
Preble,  serious  hemorrhage  after  removal  of  adenoids,  473 
Prewitt,  traumatic  aneurysm  of  internal  carotid,  776 
Preyer,  cases  of  tuberculous  growths  of  brain,  357 

Puzey,  relief  of  musculo-spiral  nerve  from  callus,  164  ;  use  of  pins  in  aneurysm,  S14 
Pye,  case  of  excision  of  wrist  for  injury,  77 
Pye  Smith  (P.  H.),  on  vensesection,  131 
Pye  Smith  (R.),  cases  of  saline  infusion,  136 

QUAIN  (R.),  high  division  of  brachial  artery,  150 

Qui;NU,  resect  ion  cconoiiiiqife  of  elbow -joint,  109  ;  removal  of  cervical  sympathetic  in 
exophthalmic  goitre,  740 

Railton,  treatment  of  laryngeal  papillomata  by  tracheotomy,  624 

Ranke,  on  early  tracheotomy  in  diphtheria,  626 

Ransohoff  (of  Cincinnati),  mortality  after  removal  of  the  Gasserian  ganglion,  414  ; 
operation  for  tubercular  growth  of  brain,  356  ;  two  stage  operations  on  brain  and  local 
analgesia,  357  ;  fatal  hsemorrhage  during  osteoplastic  removal  of  skull,  384  ;  intro- 
duction of  wire  into  aortic  aneurysm,  814 

Raw  (N.),  case  of  rupture  of  axillary  vein,  176 

Rawdon,  treatment  of  premaxillary  bone  in  hare-lip,  518 

Read,  dyspnoea  in  bronchocele,  678 

Recklinghausen  (Von),  molluscum  fibrosum  of  scalp,  238 

Reclus,  conservative  surgery  in  injuries  of  forearm,  153  ;  removal  of  cervical  sympathetic 
for  exophthalmic  goitre,  740 

Reeves,  abnormalities  of  brachial  artery,  150  ;  oesophagostomy,  725 

Rehn,  suturing  wounds  of  heart,  893,  896 

Reid,  cerebral  localisation,  339 

Requiers,  cheiloplasty,  539 

Reverdin,  method  of  skin-grafting,  236  ;  myxcedema  after  removal  of  thyroid  gland, 
6S7  ;  enucleation  of  thyroid  adenomata,  695 

Richardson  (Sir  B.  W.),  sodium  ethylate  in  the  treatment  of  ntevi,  447 

Richardson  (M.  H.,  of  Boston),  removal  of  pouch  of  cesophagus,  727,  732  ;  combination 
of  muscles  affected  in  spasmodic  torticollis,  738 
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Ulcili:i,(>T,  iiijiirv  to  lecunciit  lurvii;,'fal  n.i  vc  .liiriii;,'  (.|)cnili<)ii  fur  ljr.ni<li(x.-cle,  685 

Ki\  lN(iT(»N.  met'h.Kl  of  li|,'iitiUL-  of  first  purt  of  axillary  artery,  173  ;  tciii|.orary  li^'ature  of 
coiiiiiion  caroti.i,  762,  768  ;  si-coiidary  hiumorrhage  from  comtrK.iKrarotid,  751  ;  orbital 
aneurysm,  75J 

UlXKolci),  resection  of  chest  wall  in  reapiKjaring  carcinoma,  872;  imeumothorax,  879; 
partial  tliyroiileclomy  for  exophtlialniic  {?"itrc,  C98 

ItoBKliTS,  surt,'ieal  interference  in  head  injuries,  249 

UoHKUTSoN  (\V.).  traumatic  palmar  aneurysm,  40 

UoniNsoN  (K.  !<.■),  ligature  of  common  carotid  for  middle  meninjfeal  hiemf>rrhaRC,  265 

UousoN  cMavo).  case  of  tendon-{,'rafting,  50  ;  drainage  of  lateral  ventricles.  393 

RoCHKT,  method  of  tendon-grafting.  51 

RoDOKRS,  ligature  of  first  part  of  left  subclavian,  790 

UoE,  fixity  of  mandible  after  fracture,  511,  513 

Rolando,  fissure  of.  338  et  neq. 

Rose  (W.),  extracranial  metho<l  of  removal  of  G<as?erian  ganglion,  406  ;  dressing  and  after- 
treatment  in  hare-lip  operations,  521,  522  ;  operation  on  cleft  palate,  557,558 

Rose  (of  Reilin).  position  of  head  in  operations  for  adenoids  and  cleft  |ialate,  470,  553 

RosEK  (of  Marburg),  neurectomy  of  lingual  gustatory  within  the  mouth,  404 

Rotter,  operation  in  malignant  bronchocele,  705  ;  osteoplastic  flap  for  exposing  heart, 

893 
Rouge,  operation  for  exposure  of  nasal  cavities,  465,  497  ;    mode    of    compression    of 

common  carotid,  752 
Roux,  temporary  ligature  of  common  carotid,  440 
Rowlands  (R.  P.),  resection  of  bone  in  aid  of  tendon  suture,  52  ;  best  method  of  opening 

pericardium.  890.  891,  892,  893 
RUBIO,  case  of  laryngectomy  for  necrosis,  676 
RUPPRECHT,  gunshot  injuries  of  shoulder,  210 

Sach.s  (and  Gerster).  results  of  operations  for  traumatic  epilepsy,  274 

Salter,  epulis.  476  ;  impacted  teeth.  478  ;  tapping  antrum,  502 

Sands,  naso-i'harynireal  fibroma,  490,  492.  495.  501 

SAUEUBRfCK.  intra-thoracic  operations  cabinet,  878 

Savory  (Sir  W.).  haemorrhage  from  malignant  disea.se  in  the  axilla,  167  ;  foreign  body 
impacted  in  oesophagus,  722  ;  incision  of  pericardium  in  pysemia,  867 

Scatchard,  formalin  in  lupus,  424 

SCHAFER,  on  intravenous  injection  of  milk,  141 

SCHEDE,  unilateral  laryngectomy,  664  ;  resection  of  ribs  for  old  empyema,  873 

Schlatter,  symptoms  of  infection  of  lateral  sinus,  312  ;  malignant  growths  of  jaws, 
478;  tracheotomy  before  removal  of,  upper  jaw,  483  ;  mortality  after  and  results  of 
this  operation,  489  ;  sarcoma  of  lower  jaw,  505  :  artificial  mandible,  509 

SCHEEIBER,  skin-grafting  in  conservative  surgery  of  hand,  18 

Schboeder  (Chicago),  pedunculated  flaps  in  injuries  of  hand,  20 

Schulz,  reappearance  of  exophthalmic  goitre  after  operation,  704 

SCHt'SSLER,  case  of  stretching  facial  nerve,  416 

Schwartz,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  740 

Schwartz  (E.),  method  of  tendon-suture.  42  ;  feebleness  of  heart  in  some  cases  of  broncho- 
cele, 683 

Schwartz  (M.  E.),  method  of  tendon-suture,  45 

Schwaktze,  cerebral  infection  through  squamosal  suture,  289  ;  method  of  antrectomy, 
291 

Sedillot,  removal  of  scapula,  218  ;  restoration  of  upper  lip,  542 

Semon  (Sir  F.),  thyrotomy  as  a  means  of  diagnosis  of  malignant  disease  of  larynx,  656  ; 
thyrotomy,  659  ;  results  of  thyrotomy,  660 

Senn,  decalcifie<l  bone  grafts,  254  ;  restoration  of  cheek  from  scalp,  545,  547 

Sequeira,  results  of  lupus  and  X-rays  at  the  London  Hospital,  431  ;  of  light  treatment 
and  rodent  ulcer,  436 

Sebre,  restoration  of  lower  lip.  534  ;  restoration  of  one  angle  of  mouth.  543 

Shaw  (of  Aylesbury),  case  of  linear  craniectomj'  for  microcephalus,  390 

Shaw  (Claye),  on  trephining  for  general  paralysis  of  the  insane,  390 

Sheen  (W.),  case  of  removal  of  buUet  from  brain,  323  ;  ligature  of  innominate,  795,  796, 

799 
Sheild,  case  of  stab-wound  of  brachial  artery,  148  ;  excision  of  shoulder-joint  for  old 
dislocation,  194  ;  removal  of  scapula,  218  ;  case  of  thrombosis  of  cerebral  sinuses,  312  ; 
cases  of  rodent  ulcer  suitable  for  X-rays,  435  ;  after-treatment  of  operations  for 
adenoids,  474  ;  removal  of  foreign  body  from  larynx  by  thyrotomy.  621  ;  other 
indications  for  thyrotomy,  622  ;  question  of  radical  cure  of  carcinoma  of  breast,  823  ; 
risk  of  glycosuria  in  removal  of  breast,  829  ;  deposits  in  bone  in  carcinoma  mammae, 
832  ;  carcinoma  of  breast  in  pregnancy,  832  ;  haemorrhage  in  removal  of  breast,  843. 
845  ;  deposits  adherent  to  brachial  plexus,  858  ;  Thomas's  operation,  861 
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Sheild  and  Shaw,  linear  fracture  and  depression  of  inner  table,  255  ;  sources  of  trouble- 
some bleeding  in  removal  of  breast,  843,  844 

Shexton,  localisation  of  bullets  by  Rontgen  rays,  325 

Shepherd  (of  Montreal),  case  of  middle  meningeal  hiemorrhage,  266;  ligature  of  lingual 
artery,  749 

SiLCOCK  and  h'AGE,  removal  of  both  breasts  for  cancer,  832 

SiMPSOX.  case  of  ligature  of  both  common  carotids,  762 

Skey,  case  of  recurrent  palmar  haemorrhage,  36  ;    case  of  traumatic  temporal  aneurysm, 

743 
Smith  (Sir  T.),  date  of  operation  for  hare-lip,  517;   varieties  of  double  hare-lip,  525; 

operation  for  cleft  palate,  551,  552,  553,  557  ;  foreign  body  in  bronchus,  652 
Smith  (R.  Percy),  trephining  for  general  paralysis  of  the  insane,  390 
Smith  (Telford),  results  of  craniectomy  for  microcephalus,  389 
Smith  (Noble),  resection  of  upper  cervical  nerves  in  spasmodic  torticollis,  739 
Smith  (Johnson),  frequency  of  aneurysm  of  common  carotid,  752 
Smith  (of  Halifax),  foreign  body  in  bronchus,  653 
Smyth  (of  New  Orleans),  ligature  of  innominate,  793,  801 
SociN,  enucleation  of  thyroid  adenomata,  695 

SOUCHOX  (of  New  Orleans),  excision  in  ankylosis  of  shoulder-joint,  193  ;  operative  inter- 
ference in  irreducible  dislocations  of  shoulder-joint.  195 
SouTHAM,  excision  of  head  of  humerus  for  recurrent  dislocation,  199  ;  excision  of  upper 

end  of  humerus  for  sarcoma,  200  ;  case  of  stretching  facial  nerve,  416  ;  case  of  division 

of  spinal  accessory,  736 
Spanton,  case  of  removal  of  upper  and  lower  jaw,  510 

Spence,  amputation  at  shoulder-joint  for  subclavian  aneurysm,  178  ;  method  of  amputa- 
tion at  shoulder-joint,  185  ;  removal  of  scapula,  216 
Spexcer  (Dr.  H.  R.),  on  saline  infusion,  135 
Spex'CER  (W,),  case  of  interscapulo-thoracic  amputation,  224,  225  ;  stenosis  of  trachea  in 

bronchocele,  692  :  ligature  of  innominate,  798,  799,  801,  802 
Spiller,  condition  of  removed  Gasserian  ganglia,  412 
Squire  (B,),  scarification  in  lupus,  427 
Stacke,  complete  mastoid  operation,  291  ;  guide,  296 

Staxley,  case  of  partial  excision  of  wrist-joint,  78  ;  osteomata  of  jaws,  480 
Starr,  results  of  trephining  for  traumatic  epilepsy,  274  ;  depressed  fracture  in  traumatic 

epilepsy,  274  ;  lesions  present  in  traumatic  epilepsy,  278,  280  ;  conditions  met  with 

in  microcephalus,  386 
Steavensox,  difficulties  which  may  be  met  with  in  the  removal  of  tracheotomy-tubes,  636 
Stellwagex,  trephine,  375 

Stephexsox  (S.),  tuberculosis  of  conjunctiva  cured  by  X-rays,  430 
Steward  (F.  J.),  method  of  removal  of  adenoids,  471,  472  ;  Kirsteiu's  curette  for  removal 

of  adenoids,  471 
Stewart,  paracentesis  of  pericardium,  890 
Stewart  (Purves),  operative  treatment  of  facial  paralysis,  418 
Stewart  (of  Philadelphia),  electrolysis  combined  with  galvano-puncture  in  aneurysm, 

817 
Stiles,  surgical  anatomy  of  mastoid  antrum,  289  ;  cause  of  hydrocephalus,  392  ;  drainage 

of  fourth  ventricle,  395  ;   removal  of;  internal  jugular  in  operations  for  tuberculous 

glands,  718  ;  surgical  anatomy  of,  and  removal  of,  breast,  824,  825 
Stimsox,  cases  of   injury  to  axillary  artery  in  reduction  of  dislocated  shoulder,   177  ; 

frontal  rhinoplastj'.  459 
Stoker  (Sir  T.),  on  Brophy's  operation,  573 
Stokes  (Sir  W.).  removal  of  large  fibro-cellular  growth  of  scalp,  237  ;  myxoedema  after 

complete  thyroidectomy,  688 
Stoxham,  naso-pharyngeal  fibromata,  490,  495,  496,  501  ;  successful  ligature  of  first  part 

of  left  subclavian,  793 
Storrs,  method  of  neurectomy  of  superior  maxillary,  401  ;  lingual  goitre,  712 
Sturges,  case  of  saline  infusion  in  collapse,  139 
Suersex,  obturators  and  vela  in  cleft  palate,  575 
SUTCLIFFE,  removal  of  tuberculous  glands,  716 
Stttherlaxd,  drainage  in  chronic  hydrocephalus,  393 
SUTTOX  (Blaxd),  partial  removal  of  clavicle  for  myeloid  sarcoma,  230  ;  appearance  of 

cerebral   glioma,  379 ;    odontomes,  478 ;    fatal  dyspnoea  due   to   enlarged  accessory 

thyroid  gland,  678  ;  thyro-glossal  cysts,  721 
SwAix,  Esmarch's  operation  for  fixity  of  lower  jaw,  514 
Sweet,  localisation  of  bullets  in  brain  by  Rontgen  rays,  327 
Syme,  old  operation  for  ligature  of  axillary  artery,  175  ;  amputation  at  shoulder-joint  for 

axillary  aneurysm,  179;  expedient  in  disarticulation  at  shoulder-joint,  183  ;  removal 

of   scapida,  215,  216,  217,    219  ;    rhinoplasty.  458  ;    restoration  of   lower   lip,  534  ; 

removal  of  tongue,  593  ;  old  operation  for  ligature  of  common  carotid,  764 
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Symonds,  cauHes  of  dirticnUy  in  re<lueti()ii  <i[  disloaition  of  finger,  14  ;  removal  of 
scapula,  219  ;  romoviil  of  clavicle  for  sarcoma,  229  ;  enucleation  of  thyroid  adenomata, 
695  ;  successful  lii^turc  i>f  innominate,  794 

SZYMANOWSKI,  plastic  surgery  of  face,  543 

Taylok  (Dublin),  traumatic  aneurysm  from  fracture  of  clavicle,  784 

Tayloh,  sjiiine  infusion  in  1,'iis-poisoninK,  140 

Tkai-k,  method  of  amputation  at  wrist-joint,  82  ;  amputation  of  arm,  158 

Tkai.k  (T.  p.),  surgery  of  tul)crculi)us  glands,  720 

Tkukiek,  ease  (^f  epitlulioma  of  skull,  238 

Tkuky.  case  of  laryngectomy,  675 

Til AVKR,  thiid  in  pericardium  huiiind  heart,  891 

TiiiKKSCH,   nietluHl   of    skin-grafting,   233;    in   injured    hands,    18;    after   removal   of 

breast,  848  ;  avulsion  of  nerves  in  ncurectom}',  398 
Thomas,  intravenous  infusion  of  milk,  141 

Thomas  ((}.)i  operation  for  non-malignant  growths  of  breast,  861 
Thomas,  venjc^ection  in  puer|ieral  eclampsia,  132 
Thomas  (.1.  T.),  case  of  ligature  of  both  common  carotids,  762 
Thompson  (of  Dublin),  case  of  ligature  of  the  innominate  artery,  795,  801 
Thompson  (of  Kentucky),  conservative  surgery  of  the  hand,  20 
Thompson  (A),  operative  treatment  of  malignant  bronchoceles,  706 
Thomson  (St.  Clair),  local  analgesia  in  tracheotomy,  650 
Thoubukn,  excision  of  head  of  iuimerus  for  unreduced  subclavicular  dislocation,  195 ; 

operation  for  lacerated  brachial  plexus,  742 
Tiffany  (of  Baltimore),  suture  of  tendons  to  flaps  in  amputation  of  fingers,  4  ;  removal 

of  Gasserian  ganglion,  413 
TiLLAUX,  meth«xl  of  tendon-anastomosis,  44 ;  relief  of  musculo-spiral  nerve  from  callus, 

164 
TiLLEY,  anatomy  of  frontal  sinuses,  329  ;  indications  for  operation  on,  330  ;  operation  on, 

33I'  332,  333)  335  ;  infective  trouble  after,  336  ;  alveolar  and  other  means  of  drainage 

of  antrum,  504 
TiLLMANNS,  operation  for  contracted  palmar  fascia,  32 ;  cases  of  growths  of  cranium, 

240,  243  ;  plastic  surgery  of  scalp,  543 
ToYNBEE,  relation  of  mastoid  cells  to  cerebral  abscess  and  thrombosis,  286 
TuAVERS,  i)artial  removal  of  clavicle,  229  ;  ligature  of  common  carotid  for  hajmorrhage 

from  stab  near  angle  of  jaw,  756 ;  case  of  ligature  of  subclavian,  789 
Tr^lat,  relief  of  musculo-spiral  nerve  from  callus,  164 

Trendelknberg,  position  in  thyrotomy,  661  ;  in  laryngectomy,  668 ;  tampon-tube,  668 
Treves  (Sir  F.),  disadvantages  of  transfixion-flaps  in  amputation  of  fingers,  3  ;  excision 

of  wrist,  69  ;  removal  of  head  of  the  humerus,  202  ;  interscapulo-thoracic  amputation, 

221,  222,  227  ;  ligature  of  external  carotid  preliminary  to  removal  of  upper  jaw,  483  ; 

plastic  surgery,  529  ;  temporary  ligature  of  common  carotid,  762  ;  ligature  of  linguals 

before  removal  of  tongue,  592  ;  on  ecraseur,  599  ;  need  of  rest  to  neck  after  removal 

of  tuberculous  glands,  719 
Tripieb.  excision  of  head  of  humerus  for  threatening  gangrene  after  dislocation  of 

humerus,  194 
Trnka.  methotl  of  tendon-lengthening,  46 
Tubby  (and  R.  Jones),  transplantation  of  tendons  in  infantile  paralysis,  55  et  seq. ; 

operation  for  birth-palsy  of  upper  root  of  brachial  plexus,  742 
TuKE  (Dr.  B.),  trephining  in  general  parahsis  of  the  insane,  390 
Turner  (G.  K.),  reduction  of  dislocated  thumb,  14 
TuKNER  (Logan),  dimensions  of  frontal  sinuses,  329 

Vallas,  transhyoid  pharyngotomy,  618 

Valsalva,  venassection  in  the  treatment  of  aneurysm,  132 

Vaughan,  removal  of  clavicle  for  sarcoma,  229 

Vebneuil,  conservative  surgery  of  the  band,  16;  warning  as  to  operations  on  the 
tuberculous,  720 

Vincent,  ligature  of  common  carotid  for  hjemorrhage  from  wound  of  mouth,  756 

Volkmaxn,  malignant  growth  of  dura  mater,  242  ;  erasion  of  lupus,  423,  425  ;  removal  of 
breast  for  carcinoma,  825,  S26  ;  three  years'  limit  as  a  test  of  recovery  after  operations 
for  malignant  disease.  823,  831  ;  lymphatic  plexus  in  pectoral  fascia,  825,  840 

VOLKOVITCH,  mj'xoedema  after  removal  of  thyroid  gland,  688 

VuLPius,  tendon-transplantation,  56,  60,  64 

Wagnek,  infection  in  fractured  skull,  246 ;  osteoplastic  resection  of  skull,  368,  372 
Wainbight,  fracture  of  head  of  radius,  126 

Wallis,  excision  for  unreduced  dislocation  of  shoulder,  195 ;  risk  of  suppuration  r^ome 
time  after  injection  of  paraflSn,  464  ;  case  of  removal  of  naso-pharyngeal  fibroma,  495 
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Walsham,  tendon-shortening,  52  ;  results  of  trephining  for  traumatic  epilepsy,  277,  278  ; 

removal  of  naso-pharyngeal  fibroma,  495 
Walther,  operation  for  displaced  upper  epiphysis  of  humerus,  213 
Walton,  combination  of  nerves  affected  in  spasmodic  torticollis,  738 
Wardeop,  diagnosis  of  innominate  and  aortic  aneurysm,  809 
Ware,  suture  of  w^ounds  of  breast,  893 
Waring,  suture  of  tendons  in  amputation  of  fingers,  4 
Warren,  deviation  of  subclavian  artery,  788 
Warren  (Prof.  T.  C),  method  of  removal  of  breast,  834,  848 
Waterhouse.  operation  on  tuberculous  deposits  in  brain,  358  ;   removal  of  gumma  of 

brain,  359 ;    progress  of   ntevi,  441  ;    treatment  of  ntevi,  447 ;   ansesthetics  during 

removal  of  adenoids,  469 
Watson  (Sir  1\  H.),  case  of  laryngectomy  for  syphilitic  disease,  676 
Watts,  cheiloplasty  from  arm,  540 
Waxham,  results  of  intubation  of  larynx,  645 
Weber,  partial  rhinoplasty,  462 
Weir,  case  of  large  sarcoma  removed  from  occipital  lobe,  351  ;  intracranial  tension  in 

growths,  377  ;  traumatic  aneurysm  of  vertebral  artery,  780 
Weiss,  tetany  after  thyroidectomy,  688 
AVest  (Dr.  S.),  on  venjesection,  130,  132  ;   incision  in  long-standing  serous  effusions  of 

chest,  865 
Wharton,  foreign  bodies  left  in  brain,  results  of,  323 
White  (W.  Hale),  chief  varieties  of  cerebral  new  growths,  353  ;  proportion  suitable  to 

operation,  354 
Whitehead,  case  of  excision  of  elbow-joint  with  free  removal  of  humerus,  116  ;  operation 

for  cancer  of  tongue,  582  ;  mode  of  securing  lingual  arteries,  588  ;  varnish,  605  ;  case 

of  oesophageal  pouch,  727 
Whitman  (R.),  tendon-transplantation,  58,  63 
Whitson,  operation  for  hare-lip,  519 
Wight,  forcible  movements  of  elbow-joint  stiff  after  old  injury,  104  ;  partial  excision  in, 

105 

Wilder,  removal  of  cervical  sympathetic  for  glaucoma,  742 

WiLKS  (Sir  S.),  on  venisection,  131 

Wilks  (Sir  S.,  and  Dr.  Moxon),  capsule  in  cerebral  glioma,  379 

Willett,  method  of  tendon-shortening,  53 

Williams  (Chicago),  penetrating  wounds  of  chest  involving  abdomen,  879 

Williamson,  growths  of  cerebellum,  381 

Williamson  (and  E.  Jones),  bone  spicule  in  traumatic  epilepsy,  277 

Williamson  (G.  E.),  excision  of  traumatic  aneurysm  at  bend  of  elbow,  145 

Willis,  removal  of  foreign  body  from  bronchus  with  alligator  forceps,  654 

WiNGROVE,  conditions  which  may  simulate  adenoids,  469 

Wolfe,  method  of  skin-grafting,  235 

Wolff,  incision  of  shoulder-joint  for  unreduced  dislocation  in  early  life,  196  ;  method  of 
making  flaps  by  undermining,  530 

WoLFLEE,  method  of  tendon-suture,  42,  49  ;  distance-sutures  in  tenorraphy,  49 ;  enuclea- 
tion of  thyroid  adenomata,  695  ;  ligature  of  vessels  for  enlarged  thyroid  gland,  707 

Wood  (J.),  on  a  risk  of  low  tracheotomy,  630 

WOOLRIDGE,  saline  infusion,  135 

Wordsworth,  dislocation  of  thumb,  14 

Wright  (G.  A.),  excision  of  wrist,  69  ;  lead  nitrate  in  tuberculous  ulcers,  425  ;  dyspnoea 
after  hare-lip  operations,  522  ;  order  of  operation  on  cleft  palate,  548  ;  best  time  for, 
549  ;  treatment  of  laryngeal  papillomata,  624  ;  mucus  in  tracheotomy-tubes,  634  ; 
difficulty  of  removing  tracheotomy-tubes  after  tracheotomy,  637  ;  on  intubation,  643, 
645;  aid  to  ligature  of  subclavian  artery  for  axillary  aneurysm,  785 

Wright  (of  New  Haven),  intubation  of  larjTix,  640,  646 

Wyeth,  method  of  controlling  hsemorrhage  during  amputation  at  shoulder-joint,  181 ; 
aneurysm  of  internal  carotid,  754 ;  ligature  oJE  external  carotid,  767  ;  treatment  of 
vascular  growths  by  injection  of  boiling  water,  770 

Yeo  (B.),  temperature  in  cerebral  abscess,  270 

Zaeubin,  removal  of  osteochondroma  of  chest-wall,  877 
Zeller,  operation  for  webbed  fingers,  26 

ZuCKERKANDL,  Contents  of  mastoid  cells,  292  ;  frequency  of  complicated  cranial  sinus 
disease,  335 
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Abdomkn,  injury  to,  tlirough  wounds  of  chest,  879 

Abnormalities  of  brachial  artcr}',  150 

Abscess,  in  brain,  from  injury,  259,  269  :  in  brain  and  cerebellum  from  otitis  media,  301, 

302  ;  cxira-dural,  315  ;  in  brain,  arising  from  disease   in  the  chest,  871  ;  mastoid, 

289  ;  in  luns;;,  88 1 
Acces,sory  thyroid  and  fatal  dyspncEa,  678  ;  at  base  of  tongue,  712 
Acupuncture,  in  thoracic  aneurysms,  814 
Adenoid  growths  of  naso-pharynx,  468 ;   question  of  operation,  468  ;    anaesthetic,  469  ; 

position,  470  ;  operation,  470  ;  complications,  473 
Adenomata  of  thyroid,  enucleation  of,  695  ;  of  breast,  Thomas's  operation  for,  861 
Adi'enalin,  in  infusion,  137  ;  in  local  analgesia,  650,  662,  868 
Air  passages,  foreign  bodies  in,  648,652,  881,  889;  operations  on,  620;  thyrotomy,  620, 

658  ;  laryngotomy,  624  ;  tracheotomy,   625.  646  ;  intubation,  640  ;  foreign  bodies  in 

the  bronchi,  652,  882,  889  ;  extia  laryngeal  operations  on  the  larynx,  654 
Amputations,  of  fingers,  i  to  11  ;  of  thumb,  11  ;  through  wrist-joint,  79  ;  through  forearm, 

93  ;  at  elbow-joint,  99 ;  of  arm,  152  ;  at  shoulder-joint,  177  ;    interscapulo-thoracic, 

221,  858  ;  of  breast,  820,  832  ;  Arc  different  legions 
Anasraia  pernicious,  transfusion  in,  142 
Anaesthesia,  in  operations  on  skull,  251;  on  brain,  367;  in  removal  of  adenoids,  469 ;  in 

removal  of  the  tongue,  583  ;  in  tracheotomy,  629,  647,  650  ;  in  removal  of  carcinoma 

of   larynx,   660,   662 ;  in   operations  on    bronchoceles,    690,    703 ;    in  operation    for 

empyema,  868  ;  in  opening  abscess  of  lung,  884,  885  ;  in  incision  of  pericardium,  891  ; 

in  suture  of  wound  of  the  heart,  896 
Analgesia,  local,  in  operations  on  brain,  357;  method,  652;  in  tracheotomy,  647,  650 ;  in 

exophthalmic  bronchocele,  703 ;  in  malignant  bronchocele,  706  ;  in  opening  empyemata, 

868  ;  in  operations  on  the  pericardium,  891 
Anastomosis  of  tendons,  45  ;  facio-acccssory  and  hypoglossal,  420 
Anatomy,  practical  points  in,  of  fingers,  i  ;  of  wrist  joint,   66;  of  elbow-joint,  103  ;  of 

shoulder-joint,  192  ;  of  middle  meningeal  artery,  264  ;  of  parts  concerned  in  otitis 

media,  286  ;  of  frontal  sinuses,  329 ;  of  facial  nerve,  287,416,  419;  of  tracheotomy, 

630 ;  of  bronchi,  653  ;   recurrent  laryngeal  nerve,  693  ;    upper  cervical  nerves,  739 ; 

of  breast,  824;  of  pericardium,  890 
Aneurj'sm,  palmar,  40;  of  radial  and  ulnar,  traumatic,  85    arterio- venous  at  bend  of  elbow, 

147;  brachial,  166  ;  traumatic  of  axillary,  167,   174  ;  thoracic  causing  dyspnoea,  647  ; 

of  common  carotid,  752,  764 ;  orbital,  753  ;  of  external  carotid,  754  ;  ot  internal,  754, 

776;    arterio-venous   of   neck,  754;    by  anastomosis  of  scalp   and   neck,  758,  769; 

traumatic  of  subclavian  from  fractured  clavicle,  784  ;    of  axillary  and  subclavian- 

axillary.  783  ;  of  innominate  and  aorta,  808 
Angeioma  of  palm,  148 
Angeio-sarcoma  of  clavicle,  229 
Angle  of  mouth,  restoration  of,  543 
Ankylosis,  of  elbow- joint,  excision  for,   103,  105  ;  of  shoulder-joint,  excision  for,  193  ;  of 

temporo-mandibular  joint,  511 
Antrectomy,  291  ;  complete  operation,  295 
Antrum  (mastoid),  anatomy  of,  286  ;  operations  on,  291,  295 

Antrum  (maxillary),  operations  for  suppuration  of,  501  ;  supra-alveolar  route,  503  ;  supra- 
alveolar  and  nasal,  503  ;  tuberculous  infection  of,  504  ;  growths  of,  478.  481 
Aorta,  aneurysm  of,  dyspnoea  due  to,  647  ;  diagnosis  of,  809  ;  choice  of  vessel  for  ligature, 

812  ;  introduction  of  foreign  bodies,  813  ;  acupuncture,  814  ;  galvano-puncture,  817  ; 

galvanism  through  coiled  wire,  817 
Aphasia,  varieties  of,  344  ;  traumatic  due  to  blood  clot,  345 
Area,  motor.  338 
Arm,  operations  on,  148  ;  amputation  of,  152  ;  mixed  method,  154  ;  modified  circular,  157 
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Arteries,  ligature  of,  in  palmar  hfemorrhage,  36  ;  in  palmar  aneurysm,  40 ;  radial  on  back 
of  wrist,  82 ;  in  forearm,  85  ;  of  ulnar,  in  forearm,  88  ;  brachial,  at  bend  of  elbow, 
145  ;  in  middle  of  arm,  148  ;  in  palmar  hfemorrhage,  36  ;  axillary,  166  ;  in  amputa- 
tion at  shoulder- joint,  iSi.  188  ;  subscapular  in  removal  of  scapula,  216;  subclavian 
in  interscapulo-thoracic  amputation,  222 ;  middle  meningeal,  265,  408  ;  preliminary 
ligature  of  external  carotid  in  removal  of  upper  jaw,  483  ;  in  pharyngotomy,  613  ;  of 
thyroid  arteries,  707  ;  of  temporal,  743  ;  facial,  744  ;  occipital,  744 ;  linguals,  746 ; 
preliminary  to  removal  of  tongue,  591 ;  during  the  operation,  588  ;  of  common 
carotid,  749,  759,  761 ;  external  carotid,  766,  774 ;  internal,  775,  778  ;  vertebral,  779 ; 
subclavian,  782,  784,  790  ;  innominate,  793,  802 ;  carotid  and  subclavian  in  thoracic 
aneurysm,  812  ;  wounds  of  intercostal  and  internal  mammary,  877 

Arteriotomy,  of  temporal.  743 

Artificial  tendons  of  silk,  57  ;  cheek  and  nose  after  extensive  removal  of  upper  jaw,  487  ; 
mandible.  509 

Arterio-venous  aneurysms,  at  bend  of  elbow,  145,  147;  of  axillary  vessels,  167;  of 
neck,  754 

Aspiration,  of  trachea,  634  ;  of  chest,  862,  864  ;  of  pericardium,  890 

Axillary,  artery,  ligature  of,  166  ;  gunshot  injuries  to,  167  ;  ligature  of  first  part,  170 ;  of 
third  part,  173  ;  old  operation,  174 ;  rupture  of  in  reduction  of  dislocations  of 
shoulder,  177  ;  ligature  of  in  amputation  at  shoulder-joint,  181  ;  aneurysms  of  in 
which  amputation  at  shoulder-joint  may  be  required,  178  ;  aneurysms  of  amenable 
to  ligature  of  the  subclavian,  783  ;  ligature  of  subsequent  to  ligature  of  first  part  of 
subclavian,  793 

Axillary  glands,  infiltration  of  in  carcinoma  of  breast,  825,  828,  830,  843,  853 

Bilateral  empyema,  871 

Bodies,  foreign,  in  brain,  316,  328  :  in  air  passages,  648,  652,  882,  889;  in  bronchi,  652; 
in  larynx,  621,  649  ;  in  lung,  881,  8S9;  introduction  of,  into  thoracic  aneurysms,  813 

Boiling  water,  injection  into  vascular  growths,  770 

Bone,  resection  of  long  in  aid  of  tendon  suture,  52  ;  see  different  bones 

Bone  chips,  decalcified,  161 

Bone  grafts,  161  ;  in  rhinoplasty,  461 

Brachial  artery,  ligature  of  at  bend  of  elbow,  145 ;  abnormalities  of,  150 ;  ligature  in 
middle  of  arm,  148  ;  for  palmar  hsemorrhage,  36 

Brachial  plexus,  operations  on,  742;  carcinomatous  glands  adherent  to,  858 

Brain,  abscess  of,  traumatic,  250,  269  ;  in  otitis  media,  in  temporo-sphenoidal  lobe,  301  ; 
symptoms,  301;  latent  form,  301;  occasional  thickness  of  capsule,  301,  306; 
mortality,  rate  of,  301  ;  operation  for,  305  ;  difficulties  in  finding,  306 ;  drainage, 
307;  difficulties  in  obliteration  of  cavity,  310;  reappearance  of  symptoms,  308; 
occasional  multiplicity,  308  ;  from  injury  to  nose,  311 ;  in  cerebellum,  302  ;  frequency 
of,  302  ;  symptoms,  303  ;  operation  for,  310;  extra-dural,  315  ;  cysts  of.  278  ;  other 
lesions  in  traumatic  epilepsy,  280;  foreign  bodies  in,  316,  328;  bullets  in,  316; 
localisation  of,  in  reference  to  operations,  338,  366;  some  cortical  lesions,  343; 
localisation  and  injuries,  344 ;  growths  and  localisation,  346,  366  ;  questions  arising 
before  operations  on  cerebral  growths,  352 ;  chief  varieties  and  relative  frequency, 
353  ;  proportion  suitable  to  operation,  354,  361  ;  tuberculous  growths,  356;  two-stage 
operation  on  brain,  357,  371,  376;  use  of  local  analgesia,  357  ;  gliomata  and  sarco- 
mata, 358,  379 ;  gummata,  359  ;  cysts,  360 ;  palliative  operations  for  gro\vths,  356, 
363,  364  ;  operation  for  removal  of  growths,  365  ;  marking  out  the  lesion  and  flap, 
366 ;  anaesthetic,  367  ;  removal  of  skull,  367  ;  osteoplastic  method,  368,  372  ;  treatment 
of  brain,  377  ;  detection  of  growth,  379 ;  operations  on  cerebellum,  380  ;  closure  of 
wound,  382  ;  excision  of  cortical  centres  for  epilepsy,  382  ;  difficulties  in  operations 
on  the  brain,  384  ;  lesions  of  brain  in  microcephalus,  386 ;  condition  in  general 
paralysis  of  the  insane,  390 ;  drainage  of  cerebral  ventricles,  392,  393 

Breast,  removal  of,  820,  832  ;  carcinoma  of,  820 ;  results  and  danger  of  improved  opera- 
tion  for  carcinoma,  821  ;  local   reappearance   after,  823 ;    essentials    of  operation 
824;  selection  of  cases,  829 ;  question  of  clearing  out  of  supra-clavicular  fossa,  830 
removal  of  both  breasts,  832  ;  exploration  and  removal  of  doubtful  swellings,  833 
centrifugal  spread  of  carcinoma  in  the  parietes,  835  ;  removal  by  elliptical  incisions 
838  ;  Mr,   Handley's   method,    835 ;    Mr.   W.  Cheyne's,   834 ;  Prof.    Warren's,  848 
Prof.  Halsted's,    850 ;  methods   of  closure  of   wound,    845,    848 ;    supervision   after 
operation,    854;  palliative   operations,    856;    operations    for   reappearance    of    the 
disease,  857,   872 ;  removal  of   upper  extremity,   858 ;    oophorectomy,   859  ;  X-ray 
treatment  of  malignant  disease,  860 ;  non-malignant  growths,  removal  by  Thomas's 
method,  861 

Bronchi,  foreign  bodies  in,  652,  881,  889 

Bronchiectasis,  operation  in,  8S3 

Bronchocele,  operations  on,  677  ;  dyspnoea  due  to,  677  ;  treatment,  679 ;  retro-sternal, 
681  ;  dangers  of  operations,  685  ;  injury  to  recurrent  laryngeal,   685  ;    myxoedema. 
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687;  removal  of  one  half  and  isthmus,  Cgo ;  enucleation  of  adenomata,  695; 
reappearance  of  bronchoceic  after  operation,  696;  oj)eration  on  isthmus  alone,  696, 
704  ;  exophthalmic  broiicliocelc,  697  ;  malignant  hroncliocele,  704  ;  ligature  of  thyroid 
arteries,  707  ;  cysts,  709  ;  accessory  thyroids  at  base  of  tongue,  712  ;  thyroglossal 
cysts,  721 
Bullets  in  bruin,  31G;  exploration  for,  317;  i)Ossible  results  if  left,  323;  operation  for 
removal  of,  324  ;  aid  of  Uiinlgen  rays,  324,  325  ;  bullets  of  small  arm  type,  327 

Cachexia  strumipriva,  689 

Callus,  compression  of  musculo-spiral  nerve  by,  163 

Carbolic  acid  poisoning,  infusion  in,  140 

Carcinoma  of  jaws,  477 ;  of  lip,  535  ;  of  tongue,  578  ;  of  larynx,  G54  ;  of  breast,  820 

Carotid,  common,  ligature  for  mitUile  meningeal  liicmorrhage,  2G5  ;  for  orbital  aneurysm, 

753  J    ligature    of,    749,   759,   761;    injuries  of,   750;    temporary  ligature  of,  762; 

temporary  closure  of,  763;    old  operation  on,  752,   764;    ligature  of  for  arrest  of 

malignant   growths,   758 ;    compression   of,   752  ;    ligature  of    in    ligature    of    the 

innominate,  802  ;  ligature  of  in  thoracic  aneurysms,  812 
Carotid,  external,  ligature  of  for  middle  meningeal  hajmorrhage,  265  ;    in   removal  of 

Gass«rian  ganglion,  408 ;  in   removal  of  upper  jaw,  483  ;    in  pharyngotomy,  613  ; 

steps  for  ligature  of,  766,  774  ;  aneurysm  of,  754 
Carotid,  internal,  injury  to  in  removal  of  Gasserian  ganglion,  415;  ligature  of,  in  orbital 

aneurysm,  753  ;  steps  for  ligature  of,  775.  778  ;  aneurysms  of,  754,  776 
Carpus,  excision  of  wrist,  for  disease  of,  66 ;  amputation  in,  76  ;  excision  for  injury,  77 
Catgut,  insertion  of,  in  thoracic  aneurysms,  814 
Caustics,  in  lupus,  423  ;    in  rodent  ulcer,  434  ;  in  naevi,  447  ;  after  removal  of  maxilla, 

486 
Cautery,  in  lupus,  427  ;  in  ntevi,  446  ;  in  removal  of  growths  of  fauces,  610  ;  in  growths 

of  larynx,  663 
Centrifugal  spread  of  mammary  carcinoma  in  parietes,  835 
Centres,  cortical,  342,  343,  344  ;  excision  of,  for  epilepsy,  281,  382 
Cerebellum,  abscess  of,  301,  302,  310;  growths  of,  357,  380 
Cerebral  sinuses,   thrombosis  of,  248,  311  ;    treatment  of  haemorrhage  from,  248,   294, 

314 

Cerebral  topography,  338 

Cerebrum,  see  Brain 

Cervical  nerves,  upper,  resection  of,  739  ;  sympathetic,  resection  of,  740,  see  Sympathetic 

Cervical  glands,  epitheliomatous,  removal  of,  579,  603,  671, ;  tuberculous,  716 

Chamber  of  Sauerbruch,  for  intra-thoracic  operations,  878,  889 

Chassaignac's  tubercle,  780 

Cheiloplasty,  see  Lip 

Cheek,  restoration  of  defects  of,  543  ;  slitting  in  removal  of  tongue,  591 

Chest,  operations  00,862;  nature  of  fluid  in,  862;  risks  of  leaving,  863;  paracentesis, 
862,  863,  864  ;  risks  of,  863  ;  chronic  serous  effusions  of  chest,  865  ;  empyema,  865  ; 
treatment,  866 ;  resection  of  ribs,  in  empyema,  867,  869 ;  for  caries,  872 ;  for 
reappearing  carcinoma  of  breast,  872  ;  for  old  empyema.  873  ;  for  injuiy  to  inter- 
costal or  internal  mammary  artery,  877  ;  for  growths  of  chest  wall,  877  ;  injuries  of 
chest  involving  abtlomen,  879  ;  gunshot  injuries  of,  880 

Circular  amputation,  at  wrist,  81  ;  of  forearm.  98;  modified,  96;  at  elbow-joint,  102  ;  of 
arm,  157 

Clavicle,  removal  of  growths  of,  228  ;  fractures  of,  operative  interference  in,  230 ;  dis- 
lcx;ations  of,  231  ;  disease  of  joints,  232  ;  fracture  and  traumatic  aneurysms  of 
subclavian,  784  ;  resection  of  in  Berger's  amputation,  222  ;  in  ligature  of  subclavian 
and  innominate,  792,  803 

Cleft  palate,  age  for  operation,  548,  563  ;  amount  to  attempt  at  one  stage,  548,  551,  557  ; 
order  of  operation  on  lip  and  palate,  550 ;  operation  on  soft  palate,  552  ;  on  hard, 
555  ■>  ^ir  ^^  •  Fergusson's  method,  558  ;  Mr.  Davies-Colley's,  559  ;  Mr.  W.  A.  Lane's, 
563  ;  Mr.  Brophy's,  570  ;  after-treatment,  574 

Cocaine,  injection  of  into  large  nerve  trunks  to  prevent  shock,  226,  see  also  Eucaine 

Columella,  restoration  of,  460 

Collapse,  infusion  of  saline  fluid  in,  136 

Colles's  fracture,  operation  in  cases  of  mal-union,  78 

Coma  in  midiUe  meningeal  haemorrhage,  263  ;  in  cerebral  abscsss,  302,  304 

Common  carotiil,  see  Carotid,  common 

Compound  palmar  ganslion,  37 

Compound  depressed  fractures  of  skull,  245 

Compression  of  common  carotid,  methotl,  752 

Condyle  of  mandible,  excision  of,  512  ;  with  coronoid  process,  513 

Conjunctiva,  tuberculosis  of,  430  ;  in  rodent  ulcer,  434  ;  after  removal  of  upper  jaw,  4S8 

Conservative  surgery  of  the  hand,  i6  ;  of  forearm,  153 
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Contiacted  palmar  fascia,  28 

Contraction  of  fingers,  28,  34  ;  cicatricial,  about  mouth,  511,  546  ;  of  lower  lip,  540 

Cornea,  ulceration  of,  after  removal  of  maxilla,  486,  488  ;  after  removal  of  Gasserian 
ganglion,  412 

Coronoid  process,  of  mandible,  removal  with  condyle,  513 

Cortical  centres,  342.  343,  344  ;  excision  of.  in  epilepsy,  281,  382 

Craniectomy,  osteoplastic,  368,  372  ;  linear,  386 

Cranium,  question  of  operation  in  growths  of  bones  of,  238  ;  exostoses  of,  238,  242  ; 
sarcomata  of,  and  dura  mater,  23S  ;  epitheliomata  involving,  243  ;  conditions  of,  met 
with  in  traumatic  epilepsy,  277  ;  gunshot  injuries  of,  316  ;  chief  sutures,  340  ;  removal 
of,  in  fractures,  251  ;  in  removal  of  growths,  367,  381  ;  microcephalus,  388 ;  in 
drainage  of  ventricles,  392,  393,  395 

Cubitus  varus,  osteotomy  for,  121 

Cysts  of  brain,  278,  360 ;  dental,  479 ;  dentigerous,  478  ;  of  thyroid,  709 ;  dermoid  of 
tongue,  712  ;  thyroglossal,  721 

Cystic  hygroma,  721 

Death,  sudden,  in  cases  of  cerebral  growth,  242.  386  ;  in  exophthalmic  bronchocele,  703  ; 
in  large  effusions  in  the  chest,  863 

Decalcified  bone  chips,  use  of,  161 

Decortication  of  lung,  876 

Defects,  of  the  lower  lip,  536  ;  of  mouth,  541  ;  of  upper  lip,  542  ;  of  cheek,  543  ;  of 
eyelid,  547 

Dental  cysts,  479 

Dentigerous  cysts,  478 

Depressed  fracture  of  skull,  compound,  245  ;  simple,  247 

Dermoids,  at  base  of  tongue,  712 

Dextrose,  intravenous  injection  of,  139 

Digits,  reunion  of  severed,  23  ;  supernumerary,  24  :  webbed,  75 

Dislocation,  of  finger  and  thumb  at  metacarpo-phalangeal  joint,  14  ;  reduction  of,  14  ; 
of  elbow-joint,  excision  in,  103,  105;  of  superior  radio-ulnar  joint,  125  :  injury  to 
axillary  vessels  in  reduction  of  dislocated  shoulder,  177  ;  excision  for  irreducible 
dislocations  of  shoulder,  195  ;  for  recurrent  dislocation,  198  ;  of  clavicle,  231  ;  of  fibro- 
cartilageof  mandible,  515 

Displacement  of  ulnar  nerve.  130  ;  of  lower  lip,  540 

Distal  phalanx  of  finger,  amputation  of,  2  ;  of  thumb,  11 

Distance-sutures  in  operations  on  tendons,  48.  49.  50 

Divided  tendons,  operations  on,  40,  45 

Double  hare-lip.  525 

Drainage  of  cerebral  cysts,  279  ;  of  cerebral  abscess,  310  ;  of  cerebral  ventricles,  lateral, 
392,  393  ;  fourth,  395  ;  of  empyema,  869 

Duct,  Steuo's,  restoration  of,  421 

Dura  mater,  growths  of  this  and  skull,  question  of  operation  in,  238  ;  sarcomata  of,  238  ; 
epitheliomata,  243  ;  pus  between  this  and  skull,  256  ;  haemorrhage  superficial  to,  261, 
263  ;  under,  267  ;  treatment  of  in  cerebral  abscess,  306  ;  in  operations  on  brain,  357, 
376  ;  gi'owths  of,  352  ;  tension  of  in  operations  on  the  Gasserian  ganglion,  409,  415 

Dyspnoea,  in  bronchoceles,  677,  679  ;  in  membranous  laryngitis,  627  ;  in  narrowing  of 
the  air  passages,  647  ;  in  spasm  from  tetanus  and  thoracic  aneurysms,  647  ;  in 
empyema,  868 

Ear,  results  of  disease  of  middle,  286  ;  interference  in  mastoid  disease,  289,  291,  295  ; 
abscess  in  brain,  301,  305  ;  in  cerebellum,  301,  302,  310  ;  infection  of  sinuses,  311  ; 
extra-dural  abscess  and  meningitis,  315 
Ecraseur,  in  naso-pharyngeal  fibroma,  492  ;  in  removal  of  tongue,  599 
Effusions  in  chest,  862  :  risk  of  incising  if  tuberculous,  865  ;  in  pericardium.  890 
Egg-membrane  for  prevention  of  adhesions  between  brain  and  skull,  282 
Elbow-joint,  amputation  at,  99  ;  excision  of,  103  ;  methods,  in,  118  ;  question  of  opera- 
tive interference  in  injuries,  103,  107,  108  ;  treatment  of  injuries  of  epiphyses,  106  ; 
preservation  of  periosteum,  no  :  possibility  of  injury  to  ulnar  nerve,  113,  122  ;  site 
of  bone  section,  113  ;  excision  in  faulty  ankylosis,  108  ;  in  osteo-arthritis,  109  ;  splints 
after  excision,  115  ;  after-movements,  116  ;  test  of  success,  117  ;  repeated  excision, 
117  ;  excision  in  gunshot  injuries,  119  ;  partial  excision,  105,  120  ;  erasion  of,  123 
Electrolysis,  of  ntevi,  443  ;  of  naso-pharyngeal  fibroma,  492  ;  in  thoracic  aneurysm,  817 
Empyema,  865  ;  localised  forms,  865  ;  risk  of  leaving,  866  :  treatment,  866  ;  paracentesis, 
866  ;  subaqueous  drainage,  866  :  incision,  867,  868  ;  auEesthetic,  868  ;  local  analgesia, 
868  ;  bilateral  empyema,  871  ;  date  of  dispensing  with  drainage  tube,  871  ;  complica- 
tions, 871  ;  removal  of  chest  wall  for  old  empyema,  873 
Endosteal  sarcoma  of  radius  and  ulna,  90,  91  ;  of  upper  end  of  humerus,  200  ;  of  clavicle, 
230  ;  of  jaws,  476,  505 
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Emieluation  of  thyroul  adoiioniiila,  695 

Kpigiistric  direction  of  sproadiiij^  of  carciiioiua  of  l>rcast,  835 

Epif^astrio  route  for  opcninj^  pericardium,  892 

Epilepsy,  traumatic,  246,  272;  results  of  operation  fav,  273;  conditions  met  with,  277; 

operation,  280;  causes  of  failure,  284;   excision  of  c<jrtical   centres  for,   281,   382; 

resection  of  cervical  sympathetic  for,  741  ;  ligature  of  vertebral  artery  for,  780 
Epiphysis,  lower  of  railius,  mal-uiiited,  o|)eration  for,  78  ;   about  elbow-joint,  operative 

interference  in,  106,  107,  lOcS  ;  upper  of  humerus,  separated,  operations  on,  212 
Epithelioma,  of  scalp  aiul  meml)ranes  of  brain,  243  ;  of  lip,  535  ;  of  tongue,  578  ;  ligature 

of  lingual  in  inoperable  epithelioma  of  tongue,  746  ;  removal  of  glands,  603 
Epulis,  47G 

Erasion  of  elbow-joint,  123  ;  of  lupus,  424 
Eucaine,  injection  of,  into  nerve  trunks  to  diminish  shock,  226;  in  operations  near  larynx, 

615  ;  in  removal  of  ,i,'rowths  of  larynx,  G22,  660,  662  ;  in  tracheotomy,  650,  652  ;  local 

analgesia,  652  ;  in  operations  for  empyema,  8G8 
Excision,  partial,  of  thumb,  13  ;  at  metacarpo-phalangeal  joint,  14,  15  ;  of  wrist-joint,  66  ; 

compared  with  amputations  for  disease  of  wrist-joint,  76;  for  injury  of  wrist-joint, 

77  ;  of  radius,  90,  92  ;  of  ulna,  91,  92  ;  of  elbow-joint,  103  ;  of  shaft  of  humerus,  158  ; 

of  shoulder-joint,  191  ;  of  lupus,  427  ;  of  eyeball,  449 
Exenteration,  or  emptying  of  orbit,  451 
Exophthalmic  bronehocele,  surgical  interference  in,  697 

Exostosis,  ab'jut  elbow-joint,  109  ;  of  skull,  238,  242  ;  in  traumatic  epilepsy,  277 
External  carotid,  ligature  of,  for  middle  meningeal    luxjmorrhage,  265  :    in    removal   of 

Gasserian  ganglion,  408  ;  in  removal  of  upper  jaw,  483  ;  in  removal  of  growths  of 

pharynx,  613  ;  aneurysm  of,  754  ;  ligature  of,  766,  774  ;  wounds  of  branches  of,  767  ; 

temporary  ligature  of,  768 ;  ligature  for  aneurysm  by  anastomosis    of   scalp,    769  ; 

ligature  preparatory  to  removal  of  growths,  770  ;  as  a  palliative  step  in  inoperable 

growths,  772  ;  excision  of  external  carotid  and  its  branches,  772 
Extra-dural  abscess  in  otitis  media,  315 

Eyeball,  excision  of,  449  ;  question  of  removal  in  rodent  ulcer,  434 
Eyelids,  restoration  of  defects  of,  547  ;  suture  of,  after  removal  of  Gasserian  ganglion, 

412  ;  oedema  of  lower,  after  removal  of  maxilla,  488 

Face,  plastic  surgery  of,  529,  536,  542 

Facial  artery,  ligature  of,  744  ;  in  harelip,  518 

Facial  nerve,  position  in  otitis  media,  287,  294,  296 ;  stretching,  416  ;  operative  treatment 
of  intractable  paralysis,  417  ;  facio-accessory  and  facio-hypoglossal  anastomosis,  420  ; 
paralysis  after  operations  on  parotid,  439,  440 

Facio-accessory  and  facio-hypoglossal  anastomosis,  420 

Fascia,  palmar,  contraction  of,  28  ;  subcutaneous  operation,  28;  open  operation,  31,  32; 
skin  grafting  in,  32 

Fauces  and  adjacent  parts,  growths  of,  608 

Fibro-cartiljige  of  mandible,  suture  of,  515 

Fibro-adenoma  of  breast,  removal  by  Thomas's  operation,  861 

Fibroma  of  jaws,  477  ;  naso-pharyngeal,  489 

Fifth  nerve,  operations  on,  397  ;  question  of  value  of  peripheral  operations,  397,  398  ; 
operations  on  first  division,  399  ;  second  division,  399  ;  inferior  dental,  403  ;  lingual 
gustatory,  404  ;  intracranial  resection  of  second  and  third  divisions,  405  ;  on  Gasserian 
ganglion,  405,  406 

Fingers,  amputation  of,  i  to  11  ;  distal  phalanx,  2;  second  phalanx,  3;  through  or  dis- 
articulation of  second,  4  ;  at  metacarpo-phalangeal  joint,  6 ;  with  a  metacarpal  bone,  10 ; 
of  two  or  three  contiguous  fingers,  11  ;  practical  points  in  anatomy  of  fingers,  1  ; 
amputation  for  injuries,  17  ;  reunion  of  severed,  23  ;  dislocation  of,  at  metacarpo- 
phalangeal joint,  14  ;  contraction  of,  28,  34 ;  supernumerary,  24  ;  webbed,  25 

Fissure  of  skull,  250,  255  ;  of  Rolando,  338,  366  ;  of  Sylvius,  342,  366 

Fistula,  salivary,  operations  for,  421 

Fixity  of  mandible,  operations  for,  511,  546 

Flaps,  pedunculated,  in  injuries  of  the  hand,  20  ;  in  plastic  surgery,  529  ;  marking  out 
flap,  before  operation  for  cerebral  growth,  366 

Forearm,  excision  of  bones  of,  90,  92  ;  amputation  of,  93  ;  mixed  method,  93  ;  modified 
circular,  96  ;  transfixion,  96  ;  circular,  98 

Foreign  bodies,  in  brain,  316,  328  ;  in  air  passages,  648,  652,  882,  889  ;  in  larynx,  621,  649  ; 
in  bronchi,  652,  882,  889  ;  in  lung,  881,  889  ;  introduction  of  into  aneurysm,  813 

Formalin,  in  lupus,  424  ;  in  rodent  ulcer,  436  ;  in  sarcoma,  437,  451  ;  in  nasal  polypi,  467  ; 
in  laryngeal  papillomata,  622 

Fourth  ventricle,  drainage  of,  395 

Fractures,  Colles's,  operation  for,  mal-united,  78  ;  about  elbow-joint,  106,  107,  108  ;  of 
olecranon,  126  ;  of  clavicle,  230  ;  with  traumatic  aneurysm  of  subclavian,  784  ;  of 
skull,  compound  depressed,  245  ;  simple  depressed,  247  ;  punctured,  248  ;  about  inner 
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angle  of  orbit,  249  ;  fissured,  250,  255  ;  later  conditions  arising  from  fracture  of  skull. 

255  ;  in  traumatic  epileps}*,  277 
Frontal  method  of  rhinoplast\-,  454,  456,  458 
Frontal  sinuses,  surgical  anatomy  of,  329  ;   operations  on,  330  ;   disease  of,  complicated 

with  that  of  other  sinuses,  335 

Galvaxo-cautery,  in  nfevi,  447  ;  in  naso-pharjngeal  fibroma,  492  ;  in  removal  of  tongue, 

600 
Galvauo-puucture,  in  thoracic  aneurysms,  817 

Gangrene  from  embolus  detached  in  curetting  an  old  empyema,  875 
Gangrenous  cavities  in  lung,  881 

Ganglion,  compound  palmar,  37  ;  Gasserian  ganglion,  397,  398,  405,  406 
Gas  poisoning,  infusion  in,  140 
General  paralysis  of  the  insane,  trephining  in,  390 
Glands,   epitheliomatous,   removal   of,    579,     603  :    tuberculous   cervical,    716  ;    axillary, 

infiltration  of,  in  carcinoma  of  breast,  825,  828,  830,  843,  853 
Glaucoma,  resection  of  cervical  sympathetic  in,  741 

Ghomata  and  gho-sarcomata  of  brain,  358,  370,  379,  384  ;  of  retina,  449,  450,  451 
Goitre,  see  Bronchocele  and  Thyroid 

Gold  plates  and  foil,  for  preventing  adhesions  between  brain  and  skull,  282 
Grafting,  of  skin,  in  injuries  of  hand,  18  ;  after  operations  for  contracted  palmar  fascia, 

32  ;  Thiersch's  method,  233  ;  Wolfe's,  235  ;  Keverdiu's,  236  ;  of  tendons,  50  ;  of  bone, 

161  ;  in  rhinoplasty,  461 
Growths,  endosteal  of  radius  and  ulna,  90,  91  ;  of  upper  end  of  humerus,  199  ;  of  scapula, 

214  ;  of  clavicle,  228  ;  of  scalp,  237  ;  of  skull  and  dura  mater,  238,  243  ;  of  brain^ 

and  locahsation,  346  ;  of  dura  mater,  352;  of  cerebellum,  357.   380  :  see  growihs  of 

brain  ;  of  parotid,  437  ;  of  eyeball,  449,  451  ;  of  nose,  465,  489,  495  :  adenoid,  468  ; 

of  jaw,  476,  505  ;  of  lip,  535  ;  of  palate,  577  ;  of  tongue,  57S,  606.  712  ;  of  tonsil  and 

adjacent  parts,  608  ;  of  larynx,  620,  647,  654  ;  of  thyroid  gland.  1577  :  of  neck,  713  ; 

of  the  breast,  820,  861  ;  of  ribs,  872,  877  ;  of  sternum,  879 
Gummata,  of  brain,  359 
Gunshot  injuries,  of  hand,  16  ;  of  wrist,  77.  79  :  of  radius  and  ulna,  92  :  of  elbow-joint,  119, 

153  ;  of  brachial  artery  at  bend  of  elbow,  147  :  of  arm  and  forearm.  149  :  of  axillary 

artery,  167  ;  at  shoulder-joint,  177,  210  ;  of  skull  and  brain,  316,  327  ;  of  chest,  880  ; 

of  heart,  894 

H.EMOBRHAGE,  palmar,  35  ;  and  infusion,  136,  137 ;  means  of  arresting  in  amputation  at 
shoulder-joiut,  181  ;  in  removal  of  the  scapula,  217  ;  in  Berger's  amputation,  222, 
225  ;  in  operations  on  the  scalp,  237  ;  middle  meningeal,  261,  265  ;  sub-dural,  267, 
345  ;  in  operations  on  the  brain,  279,  370,  384  ;  in  removal  of  the  Gasserian  ganglion, 
414-  415  ;  in  removal  of  upper  jaw,  486  ;  from  naso-pharyngeal  fibroma,  491  ;  in  cleft 
palate,  555,  575  ;  in  removal  of  the  tongue,  584. 588  ;  in  operations  on  the  fauces,  613  ; 
in  tracheotomy,  633  ;  in  operations  on  the  thyroid  gland.  685  :  in  removal  of  the 
breast,  843,  844  ;  in  injuries  of  the  chest,  880  ;'in  operations  on  the  lung,  884,  885 

Hand,  conservative  surgery  of,  16  ;  needles  in,  35 

Hard  palate,  cleft  of,  see  Cleft  palate 

Hare-lip,  best  time  for  operation,  516 ;  single  hare-lip,  518  ;  double,  525  :  treatment  of 
pre-maxillary  bone,  518,  526  ;  repetition  of  operation,  528 

Heart,  suture  of  wounds  of,  suture  of,  893 

Hemiplegia,  in  middle  meningeal  hajmorrhage,  261 

Hernia  cerebri  after  operations  on  brain,  310,  346,  347,  377,  3S5 

Humerus,  treatment  of  injuries  of  lower  epiphysis  of,  106,  107,  loS  ;  excision  of  shaft  of, 
158  ;  growths  of  upper  end  of,  excision  for,  199  ;  site  of  section  of  bone  in  excision, 
204  ;  operative  interference  in  injuries  of  upper  epiphysis,  212 

Hydrocephalus,  drainage  of  ventricles  for,  392,  393.  395 

Hydatid  of  lung  and  pleura,  882 

Hygroma,  cystic  of  neck,  721 

Idiocy,  trephining  in.  386 

Indian  or  frontal  method  of  rhinoplasty,  456,  458 

Incision  and  drainage  of  chest,  867  ;  of  pericardium,  891  ;  by  epigastric  route,  892 

Infantile  paralysis,  operations  for,  54  ;  spastic  form,  Co 

Inferior  dental  nerve,  neurectomy,  403 

Infusion  of  saline  fluid,   134  ;  of  other  fluids,    137  ;  in  diabetic  coma,  138,  140  ;  in  gas 

poisoning,  140  ;  in  carbolic  acid  poisoning,  140  ;  of  antiseptics,  144 
Injection  of  nsevi,  448  ;  of  vascular  growths  with  boiling  water,  770 
Innominate,  ligature  of,  793,  802  ;  aneurysm  of.  809  :  treatment  of,  811 
Innocent  growths  of  breast,  removal  by  method  of  Thomas,  861 
Insanity,  with  general  paralysis,  trephining  for.  390  ;  traumatic,  391 
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Intcrscapulo-tlioracic  amjuitation,  221  ;  rcsiijts,  227 

Intercostal  artery  ami  internal  nianiniary,  treatment  of  wounds  of,  877 

Internal  carotid,  lif,'atiire  of,  775,  778  ;  aneurysm  of,  754  ;  traumatic,  776 

Intra-ilioracic  operations,  cliamber  of  SauerlMucli  for,  878,  88q 

Intubation,  640  ;  advantayea,  640;  disadvantages,  C42  ;  techni<iuc,  G45  ;  compared  with 

tracheotomy,  643 
Irreducible  dislocations  of  elbow-joint,  excision  for,  103,  105;  of  shoulder-joint,  195 
Isthmus  of  thyroid,  in  tracheotomy,  629,  633  ;  operations  on  in  bronchocele,  O92,  696,  704 

Jacksonian  epilepsy.  273,  343 

Jaws,  u'rowths  of,  476.  505  ;  (piestions  arising  before  removal  of  upper,  480;  removal  of 
upper,  complete,  482  ;  partial,  487.  497  ;  for  naso-pharyngeal  fibroma,  497  ;  osteoplastic 
resection,  498  ;  operations  on  antrum,  501  :  complete  removal  of  iKttli  maxillie,  510  ; 
removal  of  lower  jaw,  505  ;  artificial  mandible,  509;  fixity  of  mandible,  511,  546; 
excision  of  condyle,  512  ;  Esmarch's  operation,  513  ;  suture  of  fibro-cartilage,  515 

Jugular  vein,  internal,  infective  thrombosis  of,  311  ;  importance  in  removal  of  tuber- 
culous glands,  717  ;  in  epitheliomatous,  604  ;  in  ligature  of  the  common  carotid, 
760,  765 

Laryngectomy,  partial,  663,  6G5  ;  complete,  66G,  G67  ;  modifications,  671  ;  in  two  stages, 
G72 

Laryngitis,  acute,  tracheotomy  in,  647 

Laryngotomy,  624  ;  in  removal  of  upper  jaw,  483  ;  in  removal  of  tongue,  584  ;  in  lateral 
pharyngotomy,  G14 

Larynx,  papillomata  of,  treatment,  621,  623,  624  ;  syphilitic  ulceration  and  tracheotomy, 
646  ;  tuberculous,  64G  ;  carcinoma  and  palliative  tracheotomy,  647,  674  ;  acute  infiam- 
mation  of,  647  ;  spasm  of  in  tetanus  and  thoracic  aneurysm,  647,  648  ;  scalds  of,  G48  ; 
malignant  disease  of,  intrinsic,  G5G  ;  extrinsic,  656,  673  ;  questions  arising  before 
operation,  654  ;  operations,  658  :  thyrotomy,  658,  660  ;  removal  of  half  of  larynx, 
663,  665  ;  complote  removal,  666,  667  ;  modifications,  671  ;  operations  in  extrinsic 
malignant  disease,  673  ;  trans-hyoid  pharyngotomy,  673 

Lateral  pharyngotomy,  611 

Lateral  sinus,  landmarks  of,  287  ;  infection  of  in  otitis  media,  311,  312  ;  treatment,  313  : 
mode  of  tlealing  with  internal  jugular,  313 

Lengthening  of  tendons,  46  ;  in  ischasmic  paralysis,  64  ;  of  triceps,  128,  129 

Lepto-meningitis,  257,  259,  315 

Ligature  of  radial  on  back  of  wrist,  82;  in  forearm,  85,  87,  88  ;  ulnar  in  forearm,  88; 
in  piilmar  aneurysm,  40  ;  of  radial  and  ulnar  in  palmar  haemorrhage,  36  ;  of  brachial 
artery  at  bend  of  elbow,  145  ;  in  middle  of  arm,  148  ;  for  palmar  hemorrhage,  36  ; 
of  axillary  artery ,  1G6  ;  of  common  and  external  carotid  for  middle  meningeal  haemor- 
rhage, 265,  40S  ;  of  external  carotid  in  removal  of  upper  jaw,  483  :  of  Unguals,  588, 592, 
746  ;  of  thyroid  arteries,  707  ;  of  temporal,  743  ;  facial,  744  ;  occipital,  744  ;  common 
carotid,  749,  759,  761  ;  external  carotid,  613,  766,  774  ;  internal  carotid,  775,  778  ; 
vertebral,  779  ;  sutelavian,  782,  784,  790  ;  innominate,  793,  802  ;  of  carotid  and  sub- 
clavian in  thoracic  aneurysm,  812  ;  of  nsevi,  44S 

Ligatures,  best  suited  for  large  trunks,  796 

Light  treatment  of  lupus,  429;  rodent  ulcer.  435  ;  exophthalmic  bronchocele,  703  ;  malig- 
nant disease,  860 

Linear  craniectomy,  386,  388 

Lingual  artery,  ligature  of,  746  ;  during  removal  of  tongue,  588,  589,  591  ;  in  inoperable 
carcinoma  of  tongue,  74G 

Lingual  gustatory  nerve,  neurectomy,  404 

Lijis,  operations  on,  516,  529.  542 ;  epithelioma  of  lower,  535  ;  restoration  of  lower,  536 ; 
from  neck,  537,  539  ;  from  cheek,  537  ;  from  arm,  540 ;  replacement  of  lower,  540 ; 
restoration  of  upper,  542  ;  hare-lip,  517,  518,  523,  525 

Local  analgesia,  xee  Analgesia,  local 

Localisation  of  bullets  in  brain,  325,  326  ;  of  some  cortical  lesions,  343  ;  cerebral  injuries, 
344  ;  cerebral  growths,  346,  366 

Lower  jaw,  growths  of,  505 ;  removal  of,  partial,  505  ;  from  within  the  mouth,  506 ; 
removal  of  one  hnlf,  507;  fixity  of,  511,  546:  removal  of  condyle,  512;  condyle  and 
coronoid  process,  513;  Esmarch's  operation,  513;  suture  of  fibro-cartilage,  515: 
artificial,  509 

Lower  lip,  gee  Lips 

Lungs,  operations  on,  881  ;  varieties  of  abscess  of,  881 ;  acute,  881  ;  gangrenous,  881  ; 
those  due  to  foreign  bodies,  881  ;  hydatid,  882  ;  with  bronchiectatic  cavities,  883  ; 
tuberculous,  883  ;  operation  for  abscess  of  lung,  884  ;  decortication  of  lung,  876 

Lupus,  operative  treatment  of,  422  ;  caustics,  423  ;  formalin,  424 ;  erasion,  424 ; 
scarification,  42G;  cautery,  427,  430  :  excision,  427  :  light  treatment,  429  ;  lupus  of 
lips  and  alveoli,  428  ;  of  mucous  membranes,  430 
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Macewen's  intubation  tubes,  637 

Malignant  growths,  see  Sarcoma,  Carcinoma  and  different  regions 

Mal-united  CoUes's  fracture,  operation  for,  78 

Mamma,  see  Breast 

Mandible,  see  Lower  Jaw 

Mastoid  cells,  anatomy  of,  286  ;  abscess  of,  acute,  289  ;  chronic,  290  ;  antrectomy,  291  ; 

complete  operation,  295,  299 
Median  pharyngotomy,  615,  617 

Mediastina,  operations  on,  anterior,  886  ;  posterior,  889 
Membranous  laryngitis,  tracheotomy  in,  626  ;  intubation,  640  ;  comparison  of   the  two 

operations,  643 
Meningitis,  in  fractured  skull,  245,  248,   249  ;  in  extra-dural  suppuration,  259.  260  ;  in 

otitis  media,  315;  in  naso-pharyngeal  polypus,  491 
Metacarpo-phalangeal  joint,  amputation  of  finger  at,  6  ;  with  metacarpal   bone,  10  ;  of 

thumb,  II  ;  treatment  of  dislocations  at,  14 
Microcephalus,  pathological  conditions  in,  386  ;  operation,  388 
Middle  ear  disease,  practical  points  in  anatomy,  286  ;  paths  of  infection,  results  of,  289  ; 

mastoid    disease,  acute,  289  ;  chronic,   290  ;  cerebral   abscess,  301  ;  cerebellar,  302  ; 

lateral  sinus  infection,  311  ;  extra-dural  abscess,  315  ;  meningitis,  315 
Military  surgery,  see  Gunshot  Wounds  and  Stabs 
Moles  hairy  and  pigmented,  448  ;  use  of  flap  from  arm,  529 
Molluscum  fibrosum  of  scalp,  237 
Monoplegia  in  middle  meningeal  hemorrhage,  262 
Motor  area,  338  ;  method  of  mapping  out  before  operation,  366 
Mouth,  restoration  of  contracted,  541  ;  restoration  of  angle  of,  543  ;  removal  of  part  of 

lower  jaw  from  within,  506  ;  of  tonsil  through  mouth,  609  ;  lupus  of,  428,  430 
Musculo-spiral  nerve,  operations  on,  163  ;  for  compression  of  nerve,  163  ;  suture  of,  165  ; 

paralysis  of,  transplantation  of  tendons  in,  62 
Myeloid  sarcoma,  of  radius  and  ulna,  90  and  91  ;  of  upper  end  of  humerus,  200  ;  of  clavicle, 

230  :  of  jaws,  476,  505  •» 

N^vi,  question  of  operation  in,  441  ;  excision,  442  ;  electrolysis,  443  ;  subcutaneous 
discission,  446  ;  cautery,  446  ;  caustics,  447  ;  scarification,  447  ;  collodion,  447  ; 
vaccination,  447  ;  ligature,  448  ;  injection,  with  iodine  or  carbolic  acid,  448  ;  with 
boiling  water,  770  ;  spider  form,  447 

Nasal  polypi,  removal  of,  465  ;  use  of  formalin,  467  ;  Sir  W.  M.  Banks'  operation  in,  467  ; 
malignant  growths,  operations  for,  495 

Naso-pharynx,  adenoid  growths  of,  468  ;  fibroma  or  sarcoma  of,  489  ;  operations,  491  ; 
avulsion,  491  ;  ligature,  492 ;  galvanic  loop,  492  ;  electrolysis,  492  ;  removal  by 
mouth,  493  ;  through  nose,  495  ;  by  removal  of  upper  jaw,  497 ;  choice  of 
operation,  500 

Neck,  chief  giowths  of,  713  ;  chief  points  in  operation  on,  714  ;  epitheliomatous  glands,  603  ; 
tuberculous  glands,  716  ;  question  of  operative  interference  in  these  cases,  603,  716  ; 
chief  groups,  716  ;  excision,  604,  717  :  curetting,  720  ;  cystic  hygroma,  721  ;  thyroglossal 
cysts,  721  ;  liEemorrhage  from  incised  wounds  of  neck,  755,  767  ;  arrest  of  growths  by 
ligature  of  common  or  external  carotid,  758,  772 

Nerves,  facial,  position  of  in  operations  on  mastoid  antrum,  287,  294,  296  ;  stretching  of, 
416  ;  paralysis,  operative  treatment  of,  417  ;  facio-accessory  and  hypoglossal  anasto- 
mosis, 420  ;  fifth  nerve,  operations  on,  397  ;  neurectomy  of  first  division,  399  ;  of 
second,  399,  405  ;  inferior  dental,  403  ;  lingual  gustatorj-,  404  ;  tliird  division  within 
the  skull,  405  ;  removal  of  Gasserian  ganglion,  405.  406  :  optic,  removal  of  intra-dural 
growths  of,  451  ;  recurrent  laryngeal,  injury  to  in  operations  on  thyroid  gland,  685  ; 
prevention  of  such  injury,  693  ;  spinal  accessory,  anastomosis  with  facial,  420  ; 
neurectomy  of,  734  ;  brachial  plexus,  operations  on,  742 

Neuralgia,  epileptiform,  280,  397  ;  questions  of  value  of  peripheral  operations  in,  398 ; 
operations  on  fifth  nerve,  for,  397,  see  Nerve  and  Fifth  Nerve 

Neurectomy,  see  Nerve 

Nose,  operations  on,  453  ;  saddle-nose,  453,  463  ;  complete  restoration,  455  ;  Konig's 
method  of  double  flaps,  456 ;  Keegan's,  456  ;  Syme's  operation,  458  ;  median  or  frontal, 
458  ;  formation  of  columella,  460  ;  Italian  or  Tagliacotian,  460  ;  by  grafting  bone, 
461  ;  partial  restoration,  461  ;  restoration  by  injection  of  paraffin,  463  ;  polypi  of, 
465  ;  naso-pharyngeal  fibroma  or  sarcoma,  489  ;  malignant  growths  of,  495 

Occipital  artery,  ligature  of,  744 
Odontomes,  478 

O'Dwyer's  intubation  tubes,  641 
CEsophagectomy,  725 
(Esophagostomy,  725 
OEsophagotomy,  722 
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(Ksopliajfiis,  oin'ialioris  on,  722  ;  foreign  bodies  in,  722  ;  pouches  of,  726,  730  ;  trans-thoracic 

resection  of,  8S9 
Old   operation  for   aneurysm  of  axillary  artery,  174;  for  aneurysm  of  common  carotid, 

75^.  7f>4 
Olecranon,  operation  for  ununited  fracture,  12G 
Oiiphorectomy,  in  rea()pearin^  carcinoma  of  Ijreast,  859 
Optic  nerve,  removal  of  intradural  f^rowths  of,  451 
Orbit,  fracture  about  the  inner  an^le  of,  249  ;  exenteration  of,  451  ;   osteoplastic  resection 

of  outer  wall  of,  452 
Orbital  aneurysm,  753 

Osteo-arthril is  of  elbow-joints,  excision  for,  109 
Osteoma  of  uppt'r  jaw,  480 
Osteoplastic  operation,  on  slcull  for  growths  of  brain,  368  ;  resection  of  outer  wall  of  orbit, 

452  ;  on  up])cr  jaw  for  naso-[)liaryngeal  iibroma,  498 
Osteotomy  for  cubitus  varus,  121 
Otitis  media,  points  of  practical  importance  in  the  anatomy,  286  ;  results  of,  286,  289  ; 

paths  of  infection  in,  289  ;    mastoid  abscess,  acute,  289  ;    chronic,   290  ;    cerebral 

abscess,  301  ;  cerebellar,  302  ;  infection  of  lateral  sinus,  311  ;  sub-dural  abscess,  315  ; 

meningitis,  315 

Palate,  cleft,  548  ;  s^re  Cleft  palate,  growths  of,  577 

Palliative  operations  for  growths  of  brain,  356,  363,  364  ;  for  carcinoma  of  breast,  856 

Palmar,  aneurysm,  40 ;  angeioma,  148  ;  fascia,  contraction  of,  28  ;  subcutaneous  operation, 
28  ;  open,  31,  32  ;  ganglion,  compound,  37  ;  hamiorrhage,  35  ;  suppuration,  incision 
for,  36 

Papillomata  of  larynx,  treatment,  621,  G22,  623 

Paracentesis,  of  thorax,  862  ;  of  pericardium,  890 

Parafiin,  injection  of,  463 

Paralysis,  infantile,  operation  on  tendons,  54  ;  spastic  form,  60;  of  musculo-spiral,  trans- 
ference of  tendons  in,  62  ;  of  musculo-spiral  from  compression,  163  ;  from  fracture, 
165  ;  from  wound,  165  ;  ischemic,  operations  in,  64  ;  in  middle  meningeal  hEemorrhage, 
261  ;  of  facial,  operation  in  intractable  paialysis,  417 

Parotid,  growths  of,  438 

Pedunculated  flaps,  in  injuries  of  the  hand,  20  ;  in  operations  on  the  lips  and  face,  529, 
538 

Pericardium,  operations  on,  890  ;  paracentesis,  8go  ;  incision,  891  ;  by  epigastric  route, 
892  ;  cases  of  effusion  with  fluid  lying  behind  thelieart,  891 

Pernicious  anaimia,  transfusion  in,  142 

Pharyngotomy,  lateral,  601,  611  ;  median,  615,  617  ;  trans-hyoid,  598,  618,  673 

Pharynx,  malignant  growths  of,  608  ;  operations  through  mouth,  609  ;  i<re  al.-<o  Pharyn- 
gotomy 

Phlebitis,  infective,  of  sinuses  in  otitis  media,  311 

Plastic  surgery,  in  injuries  of  hand,  20  ;  in  case  of  lips  and  mouth,  529,  536,  543  ;  of  eye- 
lids, 547  ;  rules  for,  529 

Pleura,  effusions  into,  862  ;  serous,  863  ;  purulent,  865  ;  see  also  Chest 

Pneumothorax  in  operations  on  chest,  872,  877,  878,  879 

Polypi  of  nose,  removal  of,  465  ;  see  Nasal  polypi 

Porencephalus,  386 

Port  wine  stains,  448 

Pouches  of  cjesophagus,  726,  730 

Pre-cancerous  stage  of  epithelioma  of  tongue,  57S 

Preliminary  ligature,  of  external  carotid  in  removal  of  Gasserian  ganglion,  408  ;  in 
removal  of  upper  jaw,  483  ;  in  pharyngotomy,  613  ;  of  linguals  in  removal  of  tongue, 
591  ;  laryngotomy,  in  removal  of  upper  jaw,  483  ;  in  pharyngotomy,  614  :  in  removal 
of  tongue,  584 

Pre-maxilla,  modes  of  dealing  with  in  hare-lip,  51S,  526 

Pseudarthrosis  of  clavicle,  230 

Pulsating  growths  cf  skull,  239,  241 

Pupils  in  middle  meningeal  haiuiorrhage,  262 

Pus  between  the  skull  and  dura  mater,  256 

Radial  artery,  ligature  of  on  back  of  wrist,  82  ;  in  forearm,  85  ;  with  ulnar  in  palmar 
haemorrliage,  36 

Radio-ulnar  joint,  superior,  excision  of,  125 

Radius,  separated  lower  epiphysis  of,  operation  for,  79  ;  mal-united  Colles's  fracture,  opera- 
tion for.  78  ;  excision  of,  91  ;  in  military  surgery,  92 

Recurrent  dislocations  of  shoulder,  excision  for,  198  ;  carcinoma  of  breast,  operations  in 
857  ;  X-ray  treatment,  860 

Replacement  of  lower  lip,  540 
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Resection  of  bone  in  aid  of  tendon-suture,  52  ;  of  radius  and  ulna,  90,  91,  92  ;  of  humerus, 

158  :  of  upper  cervical  nerves,  739  ;  of  cervical  sympathetic,  740  ;  of  ribs,  869,  872 
Restoration  of  lower  lip,  536  ;  of  upper  lip,  542  ;  of  angle  of  mouth,  543  ;  of  cheek,  543  ; 

of  eyelid,  547 
Retro-sternal  bronchocele,  681 
Re-union  of  severed  digits,  23 

Rhinoplasty,  complete,  455  ;  partial,  461  ;  sep.  Nose 
Ribs,  resection  of,  in  opening  an  empyema,  869  ;  for  caries,  872  ;  in  reappearing  carcinoma 

of  breast,  872  ;  for  old  empyema,  873  ;  for  wound  of  intercostalor  internal  mammary, 

877  ;  for  growths  of  chest  wall,  877 
Rodent  ulcer,  operative  treatment  of,  432  ;  light  treatment  in,  435  ;  formalin,  436 
Rolando,  fissure  of,  methods  of  marking  out,  338.  366 
Rontgen  rays,  in  needles  in  hand,  35  ;  in  case  of  bullets  in  brain,  324,  325  :  for  growths 

of  brain,  358,  360  ;  in  foreign  bodies  in  cesophagus,  722  ;  in  pouches  of  oesophagus, 

728  ;  see  also  Light  treatment 

Saddle  nose,  restoration  of,  by  operation,  453  ;  by  injection  of  paraffin.  463 
Saline  fluid,  infusion  of,  134 
Salivary  fistula,  operations  Jfor,  421 

Sarcomata  of  radius  and  ulna,  90,  91  ;  of  upper  end  of  humerus.  199  ;  of  scapula.  215,  218  ; 
of  clavicle,  228  ;  of  brain,  353.  358,  370,  379,  384  ;  of  eyeball.  449.  450  ;  of  jaws,  477, 
480,  505  ;  of  naso-pharynx,  489  ;  of  tongue,  606  ;  of  tonsils  and  fauces,  608 
Scalds  of  larynx,  tracheotomy  in,  648 

Scalp,  avulsion  of,  skin  grafting  in,  235  ;  flaps  from  in  plastic  surgery  of  face,  545,  547  ; 
operations  on,  237  ;  moUuscum  fibrosum  of,  237  ;  cirsoid  aneurysm,  769  ;  epithelioma 
of  involving  membranes  of  brain,  243 
Scapula,  growths  of,  215,  218  ;  removal,  partial,  214  ;  complete,  215 
Scarification,  of  lupus,  426  ;  of  navi,  447 

Serous  effusions  in  chest,  862  ;  risk  of  incising  if  tuberculous,  865  ;  in  pericardium.  890 
Shock,  infusion  of  saline  fluid  in,  136 
Shortening  of  tendons,  52 

Shoulder-joint,  injury  to  axillary  vessels  in  reduction  of  dislocations  of,  177  ;  amputation 
at,  177  ;  methods,  180,  182  ;  means  of  arresting  hsemorrhage,  181  ;  excision  of,  191  ; 
for  irreducible  dislocations,  194  ;  for  ankylosis,  193  ;  for  recurrent  dislocation,  198  ; 
for  growths,  199  ;  operation  of  excision,  201  ;  site  of  section  of  bone,  204  ;  question  of 
subperiosteal  resection,  208  ;  amount  of  bone  which  may  be  removed,  209  ;  excision 
in  military  surgery,  210 
Single  hare-lip,  518,  523 

Sinu.ses  (bony),  frontal,  surgical  anatomy  of,  329  ;  bullet  wound  of,  317  ;  operation  on.  330  ; 
disease  of,  complicated  with  that  of  other  sinuses,  335  ;  ethmoidal,  335  :  sphenoidal, 
335  ;  mastoid,  286  ;  maxillary,  501 
Sinuses  (venous),  hfemorrhage  from,  248  ;  infection  of,  in  otitis  media,  289,  311  ;  lateral, 
anatomy  of,  287  ;   infection  of,  311  ;  symptoms,  312  ;  treatment,  313  ;  mode  of  dealing 
with  internal  jugular.  311,  313 
Sinusitis,  complicated,  335 
Skiagraphy,  see  Rontgen  rays 

Skin  grafting,  in  injuries  of  hand,  18  ;  after  operation  for  contracted  palmar  fascia,  32  ; 
Thiersch's  method,  233  ;  AVolfe's,  235 ;  Reverdin's,  236  ;  after  avulsion  of  scalp,  235  ; 
after  complete  mastoid  operation,  300  ;  after  excision  of  lupus,  428  ;  after  removal  of 
the  breast,  848 
Skull,  question  of  operation  in  growths  of,  238  ;  exostoses  of,  238,  242  ;  sarcomata  of  and 
dura  mater,  238  ;  epitheliomata  of,  243  ;  fractures  of,  trephining  in,  245  ;  compound 
depressed,  245  ;  simple  depressed,  247  ;  punctured,  248  ;  about  inner  angle  of  orbit,  249  ; 
with  impacted  foreign  bodies,  250,  32S  :  later  conditions  arising  from  "fracture  of  skull 
255  ;  gunshot  injuries  of,  316,  327  ;  localisation  of  chief  sutures  of,  340  ;  removal  of, 
for  growths  of  brain,  367 
Spastic  paralysis  of  infancy,  operations  for,  60 
Spinal  accessory  nerve,  anastomosis  with  facial,  420  ;  neurectomy  of,  734  ;  in  removal  of 

tuberculous  glands,  718 
Stab-wounds,  of  palm,  36 ;  of  brachial  artery,  148,  166  ;   of  skull,  250  ;  of  neck,  511,  750, 

755,  766 
Stellwagen's  trephine,  375 
Steno's  duct,  restoration  of,  421 

Sternum,  resection  of  in  ligature  of  innominate,  792,  803,  804  ;  for  growths,  879,  889 
Subclavian,  ligature  of,  third  and  second  parts,  782,  784  ;  of  first  part,  790  ;  in  thoracic 
aneurysm,  812  ;  traumatic  aneurysm  of,  784  ;  ligature  of  in  Berger's  amputation,  222  ; 
in  amputation  at  the   houlder-joint,  181 
Sub-dural  hemorrhage,  267,  345 
Subscapular  artery,  ligature  of  prior  to  removal  of  scapula,  215  ;  in  removal  of  breast,  843 
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Subscapular  nerve,  question  of  preserving  in  removal  of  breast,  853 

Supernumerary  tli;,'its,  24 

Suppuratiun,  between  skull  and  dura  mater,  25G  ;  of  maxillary  antrum,  501 

Supra-meatai  tiian^'le,  287 

Sutures  of  skull,  localisation  of  chief,  340 

Sutures  of  teinlons,  40  ;  distance,  50  ;  of  fibro-cartilage  of  mandible,  515 

Sylvius,  fissure  of,  localisation  of,  342 

Sympathetic,  cervical,  resection  of,  740  ;  for  exophthalmic  bronchocele,  740  ;  for  epilepsy, 

741  ;  glaucoma,  741 
Syphilitic  growths  of  brain,  359  ;  ulceration  of  larynx,  tracheotomy  in,  646  ;  laryngectomy, 

676 

Tabatieke  anatomique,  82 

Tagliacotian  or  Italian  rhinoplasty,  460 

Talipes  and  tendon-transplantation,  54.  56,  58,  59 

Tampon  cannulae,  668 

Tapping  antrum,  501 ;  pleural  sac,  862,  864  ;  pericardium,  890 

Temporal  artery,  ligature  of,  743  ;  arteriotomy  of,  743 

TemjKjrary  ligature  of  common  carotid,  762,  768 

Temporary  closure  of  common  carotid,  763 

Temporo-sphenoidal  lobe,  abscess  in  after  otitis  media,  301,  305 

Tendons,  operations  on  divided,  40  ;  anastomosis  of,  45  ;  lengthening,  46, 128  ;  grafting,  50  ; 
shortening,  52  ;  transplantation,  54,  55.  57  ;  in  various  forms  of  talipes,  56,  58,  59  ; 
artificial  tendons  of  silk,  57  ;  transplantation  in  musculo-spiral  paralysis,  62  ;  in 
birth  palsy,  742  ;  lengthening  of  triceps  tendon,  128,  129 

Tenoplasty,  40 

Tenorraphy,  40 

Teno-synovitis,  tuberculous  palmar,  37 

Tetanus,  tracheotomy  in,  647 

Tetany,  after  removal  of  thyroid  gland,  688 

Theca  of  fingers,  in  amputations,  2,  4  ;  of  thumb,  tuberculous,  38 

Thoracic  aneurysm,  diagnosis,  809  ;  treatment,  811  ;  growths  of  walls  of  thorax,  872,  877 

Thorax,  see  Chest  and  Ribs 

Thumb,  amputation  of,  11;  partial  excision  of,  13;  reduction  of  dislocation  of,  14; 
tuberculous  teno-synovitis  of,  38 

Thyroid  arteries,  ligature  of,  707  ;  in  exophthalmic  bronchocele,  704  ;  ligature  of  inferior 
thyroid  subsequent  to  ligature  of  first  part  of  subclavian,  793 

Thyroglossal  cysts,  721 

Thyroid  gland'  dyspnoea  due  to  enlargements  of,  677  ;  removal  of,  partial  and  complete, 
677,685,690;  risks  of  operation,  683, 685  ;  retro-sternal  variety,  681,  694  ;  enucleation 
of  adenomata,  695  ;  reappearance  after  operation,  696  ;  operations  on  isthmus,  696 ; 
exophthalmic  bronchocele,  697  ;  malignant  disease,  704  ;  ligature  of  arteries  to,  707  ; 
cysts,  709  ;  remains  in  tongue,  712 

Thyrotomy,  620  ;  for  foreign  bodies  in  larynx,  621  ;  for  laryngeal  papillomata,  621,  622  ; 
for  syphilitic  and  traumatic  stenosis,  622  ;  for  malignant  disease  of  larynx,  658,  660  ; 
results,  659 

Tongue,  removal  of,  578  ;  precancerous  stage  of  epithelioma,  578  ;  question  of  permanent 
cure  from  operation.  579  ;  "Whitehead's  operation,  582  ;  question  of  preliminary 
laryngotomy,  584  ;  of  ligature  of  linguals,  591,  of  slitting  the  cheek,  591  ;  removal  of 
half  the  tongue,  589  ;  Syme's  operation,  593  ;  Kocher's  recent  operation,  593 ;  his 
former  one,  595  ;  trans-hyoid  pharyngotomy,  598,  618 ;  ecraseur,  599  ;  removal  of 
other  parts  as  well,  600  ;  removal  of  glands,  603  ;  sarcoma,  606 ;  accessory  thyroids 
and  dermoids  at  base  of  tongue,  712  ;  ligature  of  linguals  in  inoperable  carcinoma  of 
tongue,  746  :  X-ray  treatment  in  carcinoma  of,  861 

Tonsils,  enlarged,  removal  of,  474  ;  haemorrhage  after,  475  ;  haemorrhage  from  suppuration 
around  tonsil,  757  ;  malignant  growths  of,  608  ;  cases  favourable  for  operation,  609  ; 
operations  through  mouth,  609  ;  by  lateral  pharyngotomy,  611  ;  aids  to  this  opera- 
tion, 613  ;  after  treatment,  615 ;  median  pharyngotomy,  615,  617  ;  trans-hyoid 
pharyngotomy,  598,  618 

Torticollis,  spasmodic,  operations  on  nerves  for,  734.  739 

Tracheotomy,  for  laryngeal  papillomata,  623  ;  in  membranous  laryngitis,  626  ;  time  for 
operation,  626  ;  high  tracheotomy,  630  ;  low,  630  ;  tracheotomy-tubes,  630  ;  opera- 
tion, 630  ;  chief  ditticulties,  633  ;  after  treatment,  634  ;  removal  of  tube,  635  ;  compli- 
cations of  after  treatment,  638  ;  tracheotomy  comparetl  with  intubation,  642. 643.  644  ; 
tracheotomy  in  syphilitic  disease  of  larynx,  646;  in  tuberculous  disease.  646;  in 
malignant  disease,  647.  674  ;  in  acute  laryngitis,  647 ;  in  thoracic  aneurysm,  647  ;  in 
tetanus,  647  ;  in  scalds  of  larynx,  648  ;  in  foreign  bodies  in  air  passages,  648 ;  local 
analgesia  in  tracheotomy,  650  ;  tracheotomy  in  lateral  pharyngotomy,  614  ;  prepara- 
tory to  laryngectomy,  665,  667 
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Transfusion,  142 

Tians-hyoid  pharyngotomy,  598,  618,  673 

Transplantation  of  tendons,  51,  56,  62,  742  ;  see  Tendons 

Traumatic  epilepsy,  246,  272  ;  results  of  operation,  273  ;  conditions  met  with,  277  ;  opera- 
tion, 280  ;  causes  of  failure,  284 

Traumatic  insanity,  question  of  operation  in,  391 

Trendelenberg's  position,  in  pharyngotomy,  615  ;  in  operations  on  larynx,  668,  674 

Trephines  worked  by  motor,  244,  371  ;  Stellwagen's  trephines,  375 

■Trephining,  in  fractures  of  the  skull,  245,  251  ;  for  punctured  fractures,  248;  for  fractures 
about  inner  angle  of  orbit,  249  ;  for  removal  of  foreign  bodies,  250 ;  for  conditions 
arising  later  from  fractures,  255  ;  for  pus  between  skull  and  dura  mater,  256 ;  for 
middle  meningeal  hasmorrhage,  261  ;  for  traumatic  epilepsy,  272,  280  ;  for  mastoid 
abscess  and  other  results  of  otitis  media,  286  ;  for  removal  of  bullets,  317,  322;  for 
growths  of  brain,  338,  367  ;  palliative  trephining  for,  356,  364  ;  for  microcephalus,  386  ; 
for  general  paralysis  of  the  insane,  390;  in  other  forms  of  insanity,  391  ;  for  drainage 
of  ventricles,  lateral,  392  ;  fourth,  395  ;  in  removal  of  Gasserian  ganglion,  407 

Triangle,  supra-meatal,  287 

Triceps  tendon,  lengthening  of  in  old  ununited  fracture  of  olecranon,  128,  129 

Tubes,  tracheotomy,  best  curves  and  sizes,  630 ;  difficulties  in  removal  of,  635  ;  for  intubation, 
Macewen's,  637;  O'Dwyer's,  644  ;  for  empyema,  869 

Tuberculous,  teno-synovitis,  palmar,  37,  38;  growths  of  brain,  356;  of  cerebellum,  357 
of  conjunctiva,  430  ;  of  maxillary  antrum,  503  ;  disease  of  larynx,  tracheotomy  in,  646 
glands  of  neck,  question  of  operative  interference  in,  716  ;  chief  groups,  716 
excision,  717;  curetting,  720;  cavities  in  lung,  883 

Tumours,  see  Growths 

Turpentine,  value  of  in  arresting  haemorrhage,  745 

Two  stage  operation  on  brain,  357,  371,  376 

Ulcer,  chronic,  grafting  of  by  Thiersch's  and  other  methods,  233  ;  rodent,  operative  treat- 
ment, 432  ;  light  treatment,  435  ;  of  coinea  after  operations  on  fifth  nerve,  410,  412 
Ulna,  excision  of  lower  end,  91 ;  of  shaft,  92 
Ulnar  artery,  ligature  of  in  forearm,  88  ;  in  palmar  ha3morrhage,  36  ;  in  palmar  aneurysm. 

Ulnar  nerve,  injury  of  in  excision  of  elbow-joint,  113,  122  ;  displacement  of,  130 

Unilateral  laryngectomy,  665 

Ununited  fracture  of  olecranon,  operation  for,  126 

Upper  epiphysis  of  humerus,  surgical  interference  in  separation  of,  212 

Upper  extremity,  removal  of  by  iuterscapulo-thoracic  amputation,  221 

Upper  jaw,  growths  of,  476  ;  removal,  complete,  482  ;  partial,  ^87,  497  ;  operations  on  for 

naso-pharyngeal  fibroma,  497  ;  antrum,  operations  for  suppuration  in,  501 
Upper  lip,  restoration  of,  542 

Vaccinatiok'  of  nffivi,  447 

Vascular  growths,  injection  of  with  boiling  water,  770 

Vein,  internal  jugular,  infection  of  in  otitis  media,  311 ;  treatment  in  removal  of  glands, 

epitheliomatous,  604  ;  tuberculous,  717 
Venaesection,  130 

Ventricles  of  brain,  drainage  of,  lateral,  392,  393  ;  fourth,  395 
Vertebral  artery,  ligature  of,    779  ;  for  wounds,  779  ;  for  epilepsy,  780  ;  in  ligature  of 

innominate,  807 

Webbed  fingers,  25 

Wedge,  removal  of  from  lower  jaw,  513 

Wire,  introduction  of  into  aneurysms,  813,  817 

Wounds,  of  hand,  16  ;  of  palm,    35  ;  of   venous   sinuses,   248  ;  of   cavernous  sinus   and 

internal  carotid  in  operations  on  the  Gasserian  ganglion,  415  ;  of  common  carotid,  749  ; 

incised  of  neck,  hEemorrhage  from,  755,  767  ;  of  abdomen  through  chest,  879  ;  of  heart, 

893 
Wrist-joint,  excision  of,  66 ;  Lord  Lister's  method,  69  ;   Prof.  Ollier's,  71  ;  question  of 

amputation   in  tuberculous  disease,  76  ;    for  injury,   77  ;    amputation  through,  79  ; 

compound  palmar  ganglion  of,  37  ;  ligature  of  radial  on  back  of,  82 
Wry -neck,  spasmodic,  operations  on  nerves  for,  734,  739 

X-EAYS,  in  disease  of  frontal  sinuses,  335  ;  in  bullets  in  the  brain,  325  ;  in  growths  of  the 
brain,  358,  360 ;  see  also  Eontgen-rays  and  light  treatment. 
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